-1 DESCRI PTI ON Water Treatnent Device 5 Technical Field 25 August 2003 This
I nvention relates to a water treatnent device and, nore particularly, to a
wat er treatnent device capable of treating water soluble substance such as
iron and nanganese in underground water by oxidizing them apd EE@S&QQ%

maki ng theminsoluble with a sinple and conmpact device 10 w tﬁo t using an
oxi di zi ng agent or a floccul ant. Background "Art Underground water is

utilized as raw water for tap water aﬂﬂgg(ﬁg@éﬁtdlized in industries which
require a large quantity of water suc ; N5 soft dri nk, beverage,
dyestuff industries and also in public baths. In these industries, iron and
manganese contents contai ned in underground water have raised a problem
VWil e iron awWatepTesasatddéviselbst ances which are necessary for a human
body, contents of these substances exceeding a certain anount give a netal
taste to water and turn water to red or black water, 20 thereby making the

wat er unsuitabl e faor_drinking and causing various difficulties in these
i ndustri es. Fepbodesl Field a foundati on work in buil di ng industry, it is

I ndi spensabl e t o enove updergrpynd water froma foundation site before
the foundati on SYFpyon, ?feﬁﬂ%rﬁ%rg@ ﬁua??ﬂtf’?y%iﬁatme% Qﬁﬂmen@ﬁ@anﬂg’éei s
cont ai ned | élﬁﬁ r I ' e 25 .. nmus e
renoved frog?t elﬁ%gg’rg gun t%%%ra t%rgpgrdee(’?%eg%%&g? %?%ﬁ t“é?‘te?isgiubtie
di scharged tsubsian&ewaeélage H66UEE hinddse dal hYddizpbiid thstel %,ﬂbﬁﬂiﬁﬁge
such underground water the. sewerage wthout any treatnent. In"a currently
prevail i ng crememnidotherebp neakingetiteme mhsaebleceithos simphoxhd gompent device

manganese an_%xi di zi ng agent, such, for exanple, as sodium 25 August 2003
10 without using an oxidizing agent or a flocculant.

Background Art
Underground water is utilized as raw water for tap water and also
utilized in industries which require a large quantity of water such as food,
15  soft drink, beverage, dyestuff industries and also in public baths. In these
industries, iron and manganese contents contained in underground water
have raised a problem. While iron and manganese are substances which are
necessary for a human body, contents of these substances exceeding a certain
amount give a metal taste to water and turn water to red or black water,
20 thereby making the water unsuitable for drinking and causing various
difficulties in these industries. Further, in a foundation work in building
industry, it is indispensable to remove underground water from a foundation
site before the foundation work starts. If a large quantity of iron and
manganese is contained in the underground water, the iron and manganese
25 must be removed from the underground water before the underground water
is discharged to the sewerage because it is legally prohibited to discharge
such underground water the sewerage without any treatment.
In a currently prevailing conventional water treatment device for

removing iron or manganese, an oxidizing agent such, for example, as sodium




2 hypochlorite or a floccul ant such, for exanl'e, as poly-al um num chl ori de
(PAC) is added to raw water to oxidize iron or manganese which is dissol ved
in the raw water and thereby convert it to iron oxide or nanganese oxide
which is insoluble in water and the iron oxide or nmanganese ®Kizdeudi2003
filtered 5 out by filtering the raw watep through filtering sand. In the
conventional water treatnent device requifing addition of an oxidizing
agent or a flocculant, however, a relatively |arge anount of oxidizing

agent or fl dpgiechldriteSo ANEeERHaLD iR %yié@nﬁestastﬁ@r Ahfinubl &hiRide Of

such oxi di zi ng agent or flocculant is tremendous. 10 ther, since

hypochl or oudPAds adidedl tbrawseatastd beidied tod iorgnaggmieser whihnis diBsolodEr
after the treatnment for oxidizing iron and _manganese, trihal omet hane which
i s a carci ndgethe Eayewatest and tharebyoeonverbit e ron okleoor mhamganesh eoxide er
must further_ be, f.il.tered, through an ti.vated ., carbon layer which _adds_ to
the cost of ¥ tIB?Ongl?a]ﬂr?ﬁ?‘?r deﬁﬁﬂ% prRdgor mangaresecendeisfilieredon

| ayer isgom . ) .ter filtering nust be
constant [y aéﬁfatﬁ’\?’zﬁe@g’f’g‘%%%??@@nﬁ%ﬁ%@%@%ﬁ%@% Sa{‘fli hal onet hane caused by
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anount of addition of the oxidizing agent nust be d

requires a Hixidfizimestagehtned nd efioccadanty howevdipra tla@@Pelyhtaesantfunt of
purchasing the oxidizing agent. Further, the conventional water treatnent
devi ce genero¥ifigingage asgulamids comgyumed in the devieeraindc thariefoye atheamshit i on
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trihalomethane which is a carcinogen is generated and, for removing
trihalomethane, the water must further be filtered through an activated
carbon layer which adds to the cost of the water treatment. If provision of
15  such activated carbon layer is omitted for economic reason, water after
filtering must be constantly analyzed for preventing generation of
trihalomethape caused by addition of an excessive amount of oxidizing agent
and, if necessary, the amount of addition of the oxidizing agent must be
adjusted. This method requires a high cost of maintenance in addition to
20 the cost of purchasing the oxidizing agent. |
Further, the conventional water treatment device génera]ly 1S a complex
and large-scale system including an aeration tank, a flocculation tank, a
precipitation tank, a sand filter tower, an iron and manganese removing
tower and a chemical agent tank and this system requires a large space for
25 installation. It is impossible to install such a large device in a site of a
limited space such in a town. -
Furthermore, filtering sand which is used in this water treatment
device requiring addition of an oxidizing agent is blocked by accumulated

impurities and therefore must be replaced from time to time. The used sand




impurities and therefore nust be replaced fromtine to tinme. The used sand
25 August 2003 3 to be abandoned nust be treated as industrial waste
because it contains a chem cal agent and a place where it can be abandoned
is extrenely restricted by laws and regulations. It is, thesehgteo 2803

obj ect of the present invention to provi glg a water 5 treatnment device
capabl e of treating water soluble substanCe such as iron and nanganese in
under ground water by oxidi zing them and thereby making them insoluble

with a sinplte lendbamwdmeed: mbsyibectrsatdibas indusigidnwastedbedange ifgontaing aa
flocculant. 10 Disclosure of the Invention For achieving the above

descri bed oSpescalragens and\acplace wheredt ean be abandoded ismiexkremely restrioted:

devi ce conprising a raw .er supply tube, one or nore jet nozzles, each
bei ng at oné’ya?ﬁp%‘?‘i?:%ﬁg P&of in conmunication with the raw water
supply tube and [ he_o riion thereof a 15 raw water
jetting outlet fI(lgrqg’b ovﬁg{r‘?&%’og{l (%tﬂg&r ggvalvxg?’gése%ﬁ ‘&‘Vﬁgﬁggtﬁ%?ﬁﬂ‘”@%@ i errrpr e.
ai 1 int r gdugigtnieftefeviveRapdBIE S trEQGAS SPRBHSANGSEIE albaq%ﬂcé ﬁscwggﬁloﬁ aid ) et
nozzl es, each being at one end portion thereof opened to the atnosphere and
being at themahgwesenoh padergrouhdewacdr bpenddizing tthend asiddthértbf making
correspondin one of the_ﬂ%]et Jnozzl es upstreamof the raw water jetting
outlet, a fithesrinsoludematharsipmie and ecnmpadti davice withent heing gn and diging
surface thereof bei &gvi ded below the jet nozzles wth a predeterm ned
interval frd&ePHET adiPcelllad jetting outlets of the jet nozzles, and a

filtered water outlet provided in the filter container for taking out
wat er whi ch has been filtered through the filter layer. 25 According to

the invepti Qiscld¥uid6MHOIvanLwat er to a jet water stream by nmeans of the
jet nozzle which is at one end portion thereof in conmunication with the
raw wat er suppl yWdrubehienthg rthe oahmwiendesdribddntobjécheof the invention, there is
provided a water treatment device comprising a raw water supply tube, one
or more jet nozzles, each being at one end portion thereof in communication
with the raw water supply tube and having at the other end portion thereof a

15 raw water jetting outlet for blowing out the raw water in a jet stream, one or
more air introducing tubes provided in correspondence to said jet nozzle or jet
nozzles, each being at one end portion thereof opened to the atmosphere and
being at the other end portion thereof opened to the inside of a corresponding
one of the jet nozzles upstream of the raw water jetting outlet, a filter

20 container containing a filter layer having an upper surface thereof being
provided below the jet nozzles with a predetermined interval from the raw
water jetting outlets of the jet nozzles, and a filtered water outlet provided in
the filter container for taking out water which has been filtered through the
filter layer.

25 According to the invention, by turning raw water to a jet water stream
by means of the jet nozzle which is at one end portion thereof in
communication with the raw water supply tube and introducing: air into the
jet nozzle from the air introducing tube which is opened to the inside of the

Jet nozzle, the jet stream, air is drawn into the jet water stream and turned to




jet nozzle fromthe air introducing tube which is opened to the inside of
the jet nozzle, the jet stream air is drawn into the jet water stream and
turned to 25 August 2003 -4 a nultiplicity of snmall air bubbles. The jet
wat er streamcontaining the nultiplicity of air bubbles is ﬁgwg? Qf
the raw water jetting outlet and is struaﬁl; agai nst the water surtace above
the filter |ayer disposed bel ow the raw ter jetting outlet thereby

causi ng vehenent aeration both-in the water 5 above the filter |ayer and on
the surface multiplicityt eff sinajlenir Bubbles! uThef jet hivaterastraiimoBontaoding! the
substances such as iron and nanganese contained in the water are oxidized
and t her eby mubinligityeef ais bubbldsuis| ownbentaefcihe xaw sratey jetting audlet and is

precipitates and are cayght ont sur.face grains_of t filtering
mat eri al c‘?ﬁr‘éﬁ‘ 3ga1ngl thegvater s C@@b@am e%@ éaY?FedlﬁPpﬁesz? lay e rafe 10

Tt tor g ﬁ’:‘oﬁﬁ Ml slst oeb ey phieiBe “VelRRane Sedtine Bk gh ke ¥ten o1 e
wat er ous| etabové\ctﬁ@rfdté}%yer Lh@%n {RYAPES o ere?tgﬁeﬁ.fteyh}é&“u%ces

in raw water can be made i nsoluble and can t

sinpl e and xeaties} selable subdthhoes such g ﬁbﬂrmﬁhmaxﬁ s8ScoRbaifet GinZ tHg
agent or 15 flocculant. Further, since the filtered water contains a

rel atively |vatgs azeowidizest and Ehmby@decuymhtcamsalubés stibstafceshwhialy forion,
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according to the invention, space required installing the water
treat nent déwdvedbezh ieheoveddsetiie filtuebdyerris taked yut of thesfikefeak whatataltlétng
the filter container only and, therefore, space required can be nuch

smal ler 25 t hanAtoeadinght dxemquianganese andoshen mesclwblec swhetantemin nast er
t r eat nent

water can be made insoluble and can thereby be filtered out with a simple
and compact device without using chemicals such as an oxidizing agent or
15 flocculant.

Further, since the filtered water contains a relatively large amount of
dissolved oxygen as a result of the aeration, by connecting a known low-speed
filtering device to the downstream side of the water treatment device of the
present invention, propagation of aerobic iron bacteria which propagates in

20 the filter layer of the slow-speed filtering device is enhanced and the iron
removal efficiency of this slow-speed filtering device can thereby be improved.

Further, according to the invention, space required for installing the
water treatment device of the present invention mainly is space for installing
the filter container only and, therefore, space required can be much smaller

25 than the space required for installing the conventional water treatment
device. Thus, the water treatment device of the present invention can be
readily installed in a site of a limited space in a town.

Furthermore, in a case where waste filtering sand is abandoned, it is

not necessary to deal with it as an industrial waste so that there is no




device. Thus, the water treatnment device of the present invention can be
readily installed in a site of alimted space in a town. Furthernore, in a
case where waste filtering sand is abandoned, it is not necessary to deal
with it as an industrial waste so that there is no -5 25 Augpsiugf3003
limtation in a site for abandoning it. |g one aspect of the invention,
there is provided a water treatnent device conprising a raw water supply
tube, one or nore jet nozzles, each being at one end portion thereof in
communi cat i dimytiationtinea sidevfowaleandorppgyt.5. tube and having at the other end
portion thereof a raw water '%etti_ng outlet for blow ng out the raw water
in ajet streamlnogmecispeek of ghe inventoucithere isiprovidedva deatearntreatment
correspondenge.to said jet nozzle or jet nozzles, each bein at. one end
portion ther®Jtc6HRR floray d’&%t%mp}yéﬁ‘é%@nﬁrﬂ}' Wﬁgegﬂmﬂés, sadher
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below the jet nozzles with a predetermned interv rom-t

jetting outfbrbiowingt uet tles rawzwhies, inaddesfrehing @ v hfire Gl Ritrdheinged
in the filter container for taking out water which has been filtered

t hrough t he Hibps provided fimerresperdentierty said el vozale ot fetofiozzles, isach heimg,

t he gas intrqducing,tube i copnected o the gas supply source such as a
gas punp or a&no%‘ ?Q‘EBHHF@%&?MO amaeiet & acﬁﬂsys%ﬁpjylﬁﬁt’f% %dg'@ﬁﬁ abEhe r ed
gas such, f I . i r ozope can be supplied fr t he
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enables the flowrate of air or other gas to‘be ontrofl'ed to an optinmum
val ue for thentainingaifdter 1Ager haviageareupleachitfad: thertdloige ppevided delows

continued, f|ocks of
: the jet nozzles with a predetermined interval from the raw water jetting
outlets of the jet nozzles, and a filtered water outlet provided in the filter
container for taking out water which has been filtered through the filter
15 layer..

According to this aspect of the invention, the gas introducing tube is
connected to the gas supply source such as a gas pump or an air compressor
whereby not only air but also other desired gas such, for example, as nitrogen
gas or ozone can be supplied from the gas supply source. This enables a

20  desired type of gas to be selected in accordance with the nature of substance
to be filtered out. This also enables the flow rate of air or other gas to be
controlled to an optimum value for the filtration.

As the above described filtering operation is continued, flocks of
oxidized substances and other foreign matters are accumulated on the

25  surface of the filter layer as time elapses with the result that the surface of
the filter layer is closed with the flocks and other foreign matters and the
filtering function of the filter layer thereby is reduced. In another aspect of

the invention, the water treatment device comprises means for reciprocating

the raw water supply tube in a plane parallel to the surface of the filter layer




oxi di zed substances and other foreign nmatters are accunul ated on the 25
surface of the filter layer as tine elapses with the result that the
surface of the filter layer is closed with the flocks and other foreign
matters and the filtering function of the filter |ayer t herBpKuinsst negsiced.
I n anot her aspect of the invention, the_gater treatnent device conprises
means for reciprocating the raw water supply tube in a plane parallel to
the surface of the filter layer -6 25 August 2003 and, therefore, by

oper ating t hasd,rohensford) by Gicrheingihis nidd@sMAtLEtalt WIRGS the wadk Yaitietli® 2
| evel which is slightly above the surface of the filter layer to

reci procat e adjustedntoratlevelswhptlyig shightly abovkathe nafadd of thofilfee layef sge of
the filter |ayer, tggmj et water streamcontaining a nultiplicity of
bubbl es whi cifciRrocafledis raw water sy dnbein a plane pagallelitodhe isurface wf the

vehenent |y inst t surface of the filter layer which_ js closed w.th
the flocks € '?r]}rY F’h@-@y?ﬂ gy ptreamcontaining ag 'éﬁlémb‘bpfbﬁhbclﬁﬁw 5] ter
| ayer isgtur 0 e: 0 of t.he filter

| aver i oh (Gup S o 6% SRk Wafer RAGHE RUAR iSO prblE VBHPIRAB R hgding the e
filter |ayersurfadecsf! thiecfilterliybp vHich RetlodedSHth The Hocks BHERKHOYs al RGulat er
treatment device further conprises a baffle plate provided between thé raw
wat er jetti rigrecentinet surfdcetprartiopaif the Adtedlagarlis henedrdver evinfreby ¢hd cloked

| ayer. The jet vva%glgﬂstre m bl own out of the raw water jetting outlet of

the jet nozzitate e t veigce of the filiey layer wity theflorks etc: és elimanated: dred
tion. 15:1 nestill .h t of the i ion, th ter treatment
dovi ce T ur tie it fOBGhAR of FRERTtexJaveriggosirettnde of a plate soreen |
i d t th ' ing. tRe .filt
yer ol ver sl aabBlereft of e BlyerHf, chElyaBNREAth Al bilher

reverse washiongpiises 4 bhffly plat@pesvided Bebwsay Gid PanasdteR JettiMpeiutiits 0B the
provided in the filter container. 20 According to this aspect of the

i nvention, wetnorales sndfthe suvkace hBtlé filter layieay eThe jetsivaterfstreamh blowwwvat ed

wth the flo of the oxidized supst es_ and . .
ocik the raw water jetting outPet oafn ﬁle Jet nozzle is agitated further by the

baffle plate to enhance the aeration. _

15 In still another aspect of the invention, the water treatment device
further comprises a filter layer support made of a plate screen provided at the
bottom of the filter layer for supporting the filter layer, a reverse washing
tube provided under the filter layer support for reverse washing the filter
layer,_ and a reverse washing water outlet provided in the filter container,

20 According to this aspect of the invention, when the surface of the filter
layer is significantly covered with the flocks of the oxidized substances and
other foreign matters, supply of raw water to the filter container is :
temporarily suspended and reverse washing water is caused to flow from the
reverse washing tube through the filter layer support upwardly. The flocks

25 and foreign matters covering the surface of the filter layer are removed from
the surface of the filter layer and are taken out of the reverse washing water
outlet. The screen plate serves for causing the reverse washing water to flow
in a uniform counter-stream throughout the filter layer from the bottom

surface of the filter layer.




other foreign matters, supply of raw water to the filter container is
tenporarily suspended and reverse washing water is caused to flow fromthe
reverse washing tube through the filter |ayer support upwardly. The fl ocks
25 and foreign matters covering the surface of the filter |ayepygig20gsoved
from the surface of the filter layer andyare taken out of the reverse
washing water outlet. The screen plate serves for causing the reverse
washing water to flow in a uniformcounter-streamthroughout the filfer
| ayer fromthe bottom surface of the filter layer. -7 25 August 2003 Bri ef
Description of the Drawings In the acconpanying drawings, Fig. 1 is a
per spect i ve BiiefDebeription afitkerDadimegs of the water 5 treatnent device
according to the invention with g part of the side wall of a filter
cont ai ner bei ng %&ﬂ/%@oﬂ}l}@mgi@am&st i onal view showing a jet nozzle
and an- air intr duci'nng tube in.an enlarged scale; Fig., 3 is_,a sectional
hani'&nf ﬂfP

vi ew showing a nt : f%‘?rSP%‘%f‘ﬁr SR i TR A 4 OREY ent of fthe Mater
Fig. 41ga ﬁ@&ﬁﬁ&f?ﬁeﬂb@\é’c&?gﬁiﬁ‘ﬂ) thd REAH on i A 3 %Méﬁ%ﬁgﬁ%r%v\ﬁgf rt he

supply tube; Fig. 5 Is a perspective Vview show ng

wat er  tr eatfilged cagdine RGa8reged0 the invention; and 15 Fig. 6 is a
sectional view showng a jet nozzle and a gas introducing tube of this
enbodi nent i n anFigni2arsgadestional vides shosite Aoet Garzlyi agd @Qut airhi;trotdiriig on
Referring nowtq Figs. 1 to 4, an enbodiment of the invention will be 20
descri bed. ﬁ%t@@?’é‘ﬂﬂ@iﬁcﬁévi ce 1 conprises, as its principal elenents,
afilter . . . . . . . .
Fig. 3 is a sectional view showing a mechanism for reciprocating a raw

10  water supply tube;
Fig. 4 is a sectinal view showing a mechanism for guiding the raw water
supply tube;
Fig. 5 is a perspective view showing another embodiment of the water
treatment device according to the invention; and
15 Fig. 6 is a sectional view showing a jet nozzle and a gas introducing tube

of this embodiment in an enlarged scale.

Best Mode for Carrying Out the Invention
Referring now to Figs. 1 to 4, an embodiment of the invention will be
20  described.
A water treatment device 1 comprises, as its principal elements, a filter
container 3 containing a filter layer 2, a raw water supply tube 4, jet nozzles
5 and an air introducing tubes 6.
The raw water supply tube 4 made of, e.g., a steel pipe, for supplying
25 raw water to be filtered such as underground water.or river water to the filter
container 3 is connected to a water supply pump 7 by means of a rubber hose
8. The water supply pump 7 is provided with raw water from a water source
of the raw water through a water receiving tank, if necessary, and supplies

the raw water to the raw water supply tube 4 at a predetermined flow rate.




container 3 containing a filter layer 2, a raw water supply tube 4, jet

nozzles 5 and an air introducing tubes 6. The raw water supply tube 4 nade
of, e.g., a steel pipe, for supplying 25 raw water to be filtered such as
underground water-or river water to the filter container 3 4$agepqeehsd to
a water supply punp 7 by neans of a rubb(_a%_hose 8. The water supply punmp 7
Is provided with raw water froma water source of the raw water through a
wat er receiving tank, if necessary, and supplies the raw water to the raw

wat er supply tubEhd rat waperesigiply ntubedt id divposéd above 3R ANMIBSrtRRPEf The raw
wat er supply tube 4 is di sposed above one end portion of the filter

cont ai ner 3 filtersepriainexehine suchh atm ammer thatvtheaavswaptysupply tdbextextdsds i n a
Phe i1 st r dbcub ansimeallel & Tho surase of fhetHealetrdi n 5 a manner to |

from Fig. 2.t neonsor PR GhE WedRlyShated Badmled fecioreles S ppe pira B °
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the jet nozzle. 5 communicates wt e raw water supp

downst r eam diedgpeandnp fironh Flig. of, thearistiean® 7decerRl prticd 5B Uf dadlPjutWakele 5
jetting 10 outlet 5b which blows out raw water in a jet water stream A

pref erabl e isdited in sherew whterthsugpdy tnbezt m Sudls a3memner Ghan tihiside wbr e

(six in the illustrated_exanple) air introducing tubes 6_are_  provided, one
for each, 'rﬂ’@h’@ P 'ﬁiWWW&%I%hQE‘eA@WWMGBeSWE&ﬂEh@ 4.f rlantheg-g.
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5b. A pref dnabt diametur ofithegéienonie e 3ahm tormmduci ng tube 6 is 2mmto
4dmm In the filter container 3, the filter layer 2 is provided with its
upper One or more (six in the illustrated example) air introducing tubes 6 are
provided, one for each, in the respective jet nozzles 5. As will be apparent
from Fig. 2, the upstream side end portion 6a of each air introducing tube 6
15  projects obliquely upwardly from the jet nozzle 5 with its inside being opened
to the atmosphere. The downstream side end portion 6b is opened to the
inside of the jet nozzle 5 upstream of the raw water jetting outlet 5b. A
preferable inner diameter of the air introducing tube 6 is 2mm to 4mm.
In the filter container 3, the filter layer 2 is provided with its upper
20  surface being disposed below the jet nozzles 5 with a predetefr'njned interval
(e.g., about 35cm) from the raw water jetting outlets 5b. 'The filter layer 2 is
made of filtering sand of a uniform grain size and functions to filter the raw
water by catching flocks of oxidized substances and other foreign matters in
the raw water supplied as a jet stream from the jet nozzles 5. Flow rate of
25 the raw water in the filter container 3, ie., the filtering speed, differs
depending upon the degree of filtration of object foreign matter G.e.,
permiésible concentration of the foreign matters in the filtered water). For

normal filtering of iron and manganese, a filtering speed of 8cm or below per

minute is preferable.




20 surface being disposed below the jet nozzles 5 with a predetetm ned
interval (e.g., about 35cm) fromthe raw water jetting outlets 5b. The
filter layer 2 is nade of filtering sand of a uniformgrain size and
functions to filter the raw water by catching flocks of oxig§ Aggust 2003
substances and other foreign matters in _ghe raw water supplied as a jet
streamfromthe jet nozzles 5. Flowrate of 25 the raw water in the filter
container 3, i.e., the filtering speed, differs depending upon the degree
of filtration ofAbbffbrcplated8imaderef tecg., 4 ister] platecismasididbeimreantheatawn of
the foreign matters in the filtered water). For normal filtering of iron
and nanganeJeates Jettingsutiefs Hheaf theteprorzles b endwhpenrface of the filteplayaribl e.
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10 Som = pRBREIaST & Beroutanhal i At Wesre? 15 SPBrweh diganeabetwren he
water is a [ iBsa ] er jetti gutlet .5b is
sbout_10cm) gy _éf?éiﬁg@nf*@%%‘éfﬁf ﬁ%ﬂ%&%@%ﬁ%ﬁ te@ﬁheavater is
wedge- mM0€ Sehf&ipr deptls bf the€bafftePIR HRYI .

pr edet er m ned hgqghtefrom t%e bottom of the ?:fﬁlgrtﬁgc?nt alcgé)rf%]élef“c[)arterls
supporting tabeuf Semel. o adistarzeifnomt theamw watsr jetfifigloutldte&h is abstut atoesh).

exanpl e, the V\ng -wire screen is so disposed that it supports the filter
layer 2 with it<*ilter layer sinporh d4anade o€ aplatesares (p wedeehwinefscréan in

wedge-wire gL CHfhstiited aésx%%ut)l%yvalrs dpltor\]rledétf % a epnr%dg&%;n?gfedphéigﬁg 'from the

bottom of the filter container 3 for supporting the filter layer 2 in its entirety.

15 In the illustrated example, the wedge-wire screen is so disposed that it
supports the filter layer 2 ﬁth its flat surface 14a and the width of slits 14b
of the wedge-wire screen increases toward the lower end thereof A reverse
washing tube 15 is provided in a lower space 186 of the filter container 3 under
the filter layer support 14 for reverse washing the filter layer 2. The reverse

20 washing tube 15 is fbrmed with a plurality of reverse washjn"g water jetting
outlets 15a opening toward the filter layer support 14. The reverse washing
tube 15 is connected to an unillustrated reverse washing water supply source.

A pump may be provided downstream of the filter layer 2 so that water
1s sucked compulsorily by the pump for enhancing filtering efficiency.

25 By supporting the filter layer 2 by the filter layer support 14 made of a
plate screen, a support structure made of generally three sand layers of sand,
i.e., sand of a small grain, sand of a middle grain and sand of a large grain in
the order from the top to the bottom which is required in the conventional

water treatment device can be eliminated and, therefore, the design of the




washing tube 15 is provided in a | ower space 16 of the filter container 3
under the filter |ayer support 14 for reverse washing the filter |ayer 2.
The reverse 20 washing tube 15 is forned with a plurality of reverse
washing water jetting outlets 15a opening toward the filterzjamgﬁﬁsmpport
14. The reverse washing tube 15 is connegjed to an unillustrated reverse
washi ng water supply source. A punp nay be provided downstream of the
filter layer 2.so that water is sucked conpulsorily by the punp for
enhanci ng f ifilter congabidn einche pimplfiey. supporting the filter layer 2 by the
filter |ayer sue&gﬁt 14 made of _a lglate screen, a support structure nade
of general |y thradltergd watesrantlgt Khfor taking out geafer ovhigh drag beey filteredand

f 1 ddI ' d f a.l in I\ t the. t t
he' bot t om WArORED 26% B Tales fis AEGAr) B Dl of the Bliememioinan be
b i mga ' f 1 -10 2 t 2 ,
filter cont alemg A mek 15ats 1670t hUTURGR Btafer 3 o the god P93t SF 15 g
t watef Wiilesr bastadean 3f (it ighth ' | kheri xgng; igled
?lrjl awgi Se waIIt BCQI?% the3f i(]%lt ggég})grﬁta?ﬁgrqﬁghhfﬁa{g ﬁ%@{%l?@?&%&g& E!spa ele){gggf
the filter aquoviledean Jverflowniroegh Bomtithoitsofippdreedgds béieg koated sléghtdy (i n

the right enq portion in the illustrated exanple) is provided an overfl ow
trough 18 widkevetthe gyrtacecefihe Slendayerct Que @indyefi the overflosy troughui8 ase of

he fil I 2..,0ne.end h Lf 1 h,18 Jj | d w
Side el | a0 Rishr R R el ohy gRe Bkt oma i and e prtirrand b ot | ow
t h 18 i ] Al 1 f 10, t h
1813 ol osed Shan oD, 5 Ueped BT okl 6. L THR oviE 1B S Hyath 0

washi ng10o foegh a8 ialesedewhen Gavasitgisaliefedthl 85 opbiied ! Péwise
washi ng device, a known device such, for exanple, as a  device wnich starts

the reverse waghingdodpaction as avavens: washing wpter owtdétect i ng that the water
| evel of the fil eq;hé:gg‘tf&isgev;ajﬁgasdeﬁccéeedﬁ a d%gicgrseu%]elt %rrm' ned ieevel may
be enpl oyed. g , 2 known , Tor example, as a
device which starts the reverse washing operation automatically upon
detecting that the water level of the filter container 3 has exceeded a
15  predetermined level may be employed.
In the present embodiment, a raw water supply tube reciprocating
mechanism 20 for reciprocating the raw water supply tube 4 in a plane
parallel to the surface of the filter layer 2 is comprised of a screw box 21, a
feed screw 22, a feed screw drive device 23 including an electric motor and
20 reduction gear for driving the feed screw 22. The feed screw ‘drive device 23
is fixed to a side wall 3d of the filter container 3. As shown in Fig. 3 in an
enlarged scale, the screw box 21 is formed in its central portion with a screw
hole 21a and is fixed to the raw water supply tube 4 with mounting members
24 which are fixed to the tube 4 by proper means such as welding in such a
25 manner that the axial direction of the screw hole 21a crosses the axial
direction of the raw water supply tube 4.
The feed screw 22 which is in threaded engagement with the screw hole

21a of the screw box 21 extends in a direction crossing the raw water supply

tube 4 and is supported by bearings 25 and 26 which are secured to the side




In the present enbodi ment, a raw water supply tube reciprocating nechanism
20 for reciprocating the raw water supply tube 4 in a plane parallel to
the surface of the filter layer 2 is conprised of a screw box 21, a feed
screw 22, a feed screw drive device 23 including an el ectri co3myist2003 20
reduction gear for driving the feed screw22. The feed screw drive device
23 is fixed to a side wall 3d of the filter container 3. As shown in Fig.
3 in an enlarged scale, the screw box 21 is formed in its central portion

with a screwalloBe atd 3d afidhé filtdrxantaimet 13 Mhe wed Portiow PF Xhé Foal derehit h
nmounting nenbers 24 which are fixed to the tube 4 by proper neans such as

wel di ng i n décan dhesside mfcthet side waldk 3o extends througin the side veadl 8d tootke 21a
S wh oh 1 oteieof the diisrchadnier BaRd if RETRRGHL 6 Bifod BeESHATRIER O
cupport od by ety thE 364d B o50e Wb OF sl ot b7 B Sbod 'S8 iy ' °
t2 ggsf -eeégs c\r/%le/iC%Z% O%@fbﬁﬁﬁﬁéﬁﬁ%ﬁéﬁéﬁ@?&%@%ﬁ g%wg%gﬁ gg 9{&%@8%& ? %ed)fsi de

wal | 3d to tsbeew @@tisirdtated anftete Yave watenswiple tuBe afikddStoctieResR bhokR 12
feed screw drive device 23 so that the feed screw 22 is driven and rotated

by the feed thereby itr moved igethe diregtionof cmtpwohyin Big. dherWhiengtheheletiid
uppl y 1 ube O LR ep BN b Acsice T BB reaY avelecs fhe REWIMAGER o
Gevi ce 23 1 SpRLErA: 10 Bl din R Gog Rl o B BRI Re 471 o moved i n
ot on of he 1 aw Vo s Hiekecbrof hing ndith O (he i’ SRtk EREITER

t he present ienbeticothtand stdlde sn2Bnar, én thecpresent entbodiment allRis D8Patey/
tube 4 by neans of nmopunting nmenbers 27 in |ocations on the side walls 3a
and 3b of t {ecy¥ed terthegiavamader supplydubend hnnmags of mounting members 27 in

locations on the side walls 3a and 3b of the filter container 3 as shown in Fig.
4 in an enlarged scale and the side walls 3a and 3b are formed in their upper
15 end portion vﬁth guide grooves 29 in which the rotating rollers 28 are guided.
For performing the reciprocating movement of the raw water supply tube 4 in
a stable manner, other means may be employed such as a couple of feed
SCrews.
:I‘he operation of the water treatment device of the above described
20 embodiment will now be described. :
| During filtering of raw water, raw water is supplied from the water
supply pump 7 to the jet nozzles 5 through the raw water supply tube 4 while
the depth of water above the surface of the filter layer 2 is maintained, e.g., at
30cm. .The raw water is caused to flow in a jet water stream by setting the
25 flow rate of water in the jet nozzles 5 at, e.g., 1.5 /min. to 3 V/min. while airis -
drawn into the jet nozzles 5 from the air introducing tubes 6 opening to the
inside of the jet nozzles 5 at a flow rate of , e’.g., 0.5 /min. to 1 /min. The air

is drawn into the jet water stream in a multiplicity of small air bubbles and

the jet water stream containing the air bubbles is blown out of the raw water




4 in an enlarged scale and the side walls 3a and 3b are forned in their
upper 15 end portion with guide grooves 29 in which the rotating rollers 28
are guided. For perform ng the reciprocating novenent of the raw water

supply tube 4 in a stable manner, other neans may be enpl oygdag a
couple of feed screws. The operation of_ fzhe wat er treatnent dev?ﬁdgza?3the

above described 20 enbodinent will now bé described. During filtering of
raw water, raw water is supplied fromthe water supply punp 7 to the jet

nozzl es 5 t hetinghontlets Siwofieliejetsnpales 5 uhd i4 sehidkeagdiist tlepivatey swerhed
above the surface of the filter layer 2 is maintained, e.g., at 30cm The

raw wat er | 9fdhaddtenlayer Sutheneby cansingtwehestend aerhtion amt theywiaber s@fatd ow
Lr i o awdnd,0n dechiier T fos TS taslls Stateats anhancan dhisyactabios. o By
PPt o o1 Vifte U rabiliE Sl éiiancesiudh aqdfesl Sbl Banemndie are °
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outlets 5b qiretipitajted andzzt eaughbod the satfacek ofifled Beding b theBlerily §ar®e  of
the filter layer 2 thereby causi ng vehenent aeration on the water surface

and on the fWhichrconspigntes the dilterf 1ayerpRat Shil fidterad cwatarhfiomnevhichothe By

virtue of this ation, solubl.e substances such as iron and nmanganese are
5 oxi di zed &H%Plgﬁ enbstapges apﬁeeﬁ\es ftPF\Q}SFu‘BPEt%% varbean wpmened dynthe ocks

or precipi h t surfaces of grains of the -

filtering sﬁ%&ﬁﬁ?g%%%gﬁg%?gﬁﬁggm%ﬁf@ﬁé gra%?]ég}%ﬂeéz?‘?’rhe filtered water
from whiggh the A ; 1ol Q64 t; fﬂé VERRSEN
renmoved by the %Fﬁeﬁ%@y@#@bﬁgq‘tﬂ%ﬁ%ﬁﬁgmﬁg&;‘llﬂﬁlg?’eﬂ watogr% outﬁ;t
17. 10 As t lsabatzaces desicothee dofdiph anatteropes atdniiul ded @nt thiwueekfaéd of Kise of

oxi di zed supstances and other foreign matters are accunul ated on the

surface of dHter layer 2 as time elapses. e surface of the filter layer 2 is covered and
closed with these flocks and foreign matters and, as a result, the filtering
function of the filter layer 2 is reduced.

15 In this case, as shown in Fig. 3, while the raw water and air are
supplied with the water level being adjusted at a level of, e.g., 10cm above the
surface of the filter layer 2, the raw water supply tube reciprocating
mechanism 20 is actuated to reciprocate the raw water supply tube 4 in a
plane parallel to the surface of the filter layer 2. Since, by this operation, a

20  jet water stream containing a multiplicity of air bubbles which' is blown. out of
the raw water jetting outlets 5b is struck vehemently against the closed
surface of the filter layer 2, the entire surface of the filter layer 2 is turned
over whereby. the closed state of the surface of the filter layer 2 is eliminated
and the filter layer 2 restores its filtering function.

25 When flocks of oxidized substances and other foreign matters  are
accumulated on the surface of the filter layer 2 to such an extent that the
turning over of the surface of the filter layer 2 by actuation of the raw water
supply tubé reciprocating mechanism 20 is not sufficient for restoring the

filtering function completely, supply of raw water to the filter container 3-is




filter layer 2 as tine el apses. The surface of the filter layer 2 is
covered and closed with these flocks and foreign matters, and, as a
result, the filtering function of the filter layer 2 is reduced. 15 In’
this case, as shown in Fig. 3, while the raw water and air ai.‘?Au%ﬁ’s?QbR?"
with the water 1evel being adjusted at a_]l[3e_vel of, e.g., 10cm above the
surface of the filter layer 2, the raw water supply tube reciprocating
mechani sm 20 is actuated to reciprocate the raw water supply tube .4 in a
pl ane par al Itemposarilie suspenaled wf radvee fthetwaterdypeel @ the saefachyftthedilter
operati on, el 20 'bet wat er. stream containing a nultiplicity of air bubbles

which' is bI'BYRE 249 zeg0, the coyernldeof dhejeerflow woughild Symingstheursyverse
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other fobei guppoit 945 'Thé SlocksCand! BEEEANOhthssSHiVeRify thet i ayer
2 to such an extent that the turning %Ielr of tﬁe surface gfﬁ?ﬁfe I?Pﬁeér

| ayer 2 by dberehy are ximovesl andtakéreout ef il sevensewashiny wasdd agleerhani sm
20 is not suffi 'enti1 for restoring the_ filtering function conpletely,
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| ayer 516upmay bé4ompreed lofollserandahoEaeh As BRhIEABIveOVering the filter
| ayer 2 thereby are renoved and taken out of the reverse washi ng water

outlet 19. In the varoof adeaetnabesamphy dheeahovet describedvanbodisaey of thie
reci procati 3'8 mechani sm 2Q is . formed with a feed screw nechanism -. The

raw wat er sdppEBRIR Fasused e diliar wadersronnd wisterscollectad i Samp Eity Bochisiit

Prefecture, Japan. Change in the concentrations of iron and manganese in

the underground water is shown in Table 1.

15
Table 1
before filtering (mg/l)  after filtering (mg/)
iron 18 0.6
" manganese 2.0 1.7
20 Referring to Figs. 5 and 6, another embodiment of the intvention will be

described. In this embodiment, the same component parts as those in the
. previously described embodiment are shown by the same reference characters

and description thereof will be omitted. |

A water treatment device 1 comprises, as main component parts, a filter

25 container 3 including a filter layer 2, é raw water supply tube 4, jet nozzles 5

and gas introducing tubes 36. o '

The raw water supply tube 4 made, e.g., of a steel tube, for supplying
raw water to be filtered such as underground water or river water is-

connected to a water supply pump 7 through a rubber hose 8. The water




10 may be conposed of other neans such as chain drive. By way of an actua
exanpl e, the above descri bed enbodi nent of the invention was used to
filter underground water collected in Sano City, Tochigi Prefecture,
Japan. Change in the concentrations of iron and manganese i“zshhgum 00
underground water is shown in Table 1. J;ﬁ4table 1 before filtering ng?l)
after filtering (ng/1) iron 18 . manganese 2.0 0.6 1.7 20 Referring to
Figs. 5 and 6, another enbodi nent of the invention will be described. In

this enbodi rewiply puenp dhis provided withp aatks wasel foae a watdiesoucefahs! yaw
descri bed enbodi nent are shown by the sane reference characters and
descri pti on Watercdrongh| a peatei xeceiying: tanke if necessarytanthsupplies dhapravses,

as nmai n conponent rts, a filter 25 container, 3 incluging a filter |ayer
2, a raw wat R {p 3ﬁ9 r@@.bgraggr sunply fube deatsa Pé‘?ﬁf’ta%mfﬁf ﬁ@‘dd@itﬁg t ubes 36.

water 1o ne fi11onedr e Gorhe B taitd aRuBbY vt ddhton by PRSI of S0
10,3 vats! Sffinaddtfibrinth G M wakdRoholCf fw Wil Bhpbly dihe’ AUOUS!

2003 supply punp 7 is provided wth raw water froma watef” source of the

raw water throullgas supply tube 0iositegds anlparallelncdesaivy waass sﬁ?ﬁ]?l tibe 4 he
raw water to the raw water supply tube 4 at a predetermned flow rate. One

or more (sinisplane abpves thefidterecontpiney 3 andris fredstosther eawrwatettesipply 5 a
ranner .o brtﬁgg h4 Ol];} Igg%'\slva tgfdgou];lrin%né trEe?m ggys, 1 t erTl’feu Pg%'.-aysﬁ&?ﬁr -gtibe 9 is
connected by means of a rubber hose 11 to an air supply source 12 such as an
10 air pump or an air compressor which supplies air or a gas supply source 12

which supplies gas such as a nitrogen gas or ozone.

One or more (six in the illustrated example) gas introducing tubes 36
are provided in a manner to branch off from the gas supply tube 9. As will
be apparent from Fig. 6, the upstream side end portion 36a of each gas

15 introducing tube 36 is fitted in the gas supply tube 9 in such a manner that
the inside of the gas introducing tube 36 communicates with the gas supply
tube 9 and the downstream side end portion 36b of the gas introducing tube
36 1s opened to the inside of the jet nozzle 5 upstream of the raw water jetting

outlet 5b. A preferable inner diameter of the gas introducing tube 36 is 2mm
20  to 4mm. l
In this embodiment, the gas supply tube and the gas introducing tubes
are provided outside of the raw water supply tube and the jet nozzles.
Alternatively, the gas supply tube and the jet nozzles may be provide inside of
the raw water supply tube and the jet nozzles.
25 According to ths embodiment, not only air but also a desired gas such as
nitrogen gas or ozone can be supplyed from the gas supply source so that an
optimum gas may be selected in accordance with the nature of the substance

to be filtered out. Further, the flow rate of air or other gas may be controlled

to an optimum value in accordance with the object of filtering.




A gas supply tube 9 extends in parallel to the raw water supply tube 4 in
a plane above the filter container 3 and is fixed to the raw water supply
tube 4 by neans of nmounting nmenbers 10. The -gas supply tube 9 is
connected by nmeans of a rubber hose 11 to an air supply sour§§ﬁ&%u§@@bgas
an 10 air punp or an air conpressor mhich1§ypplies air or a gas supply
source 12 which supplies gas such as a nitrogen gas or ozone. One or nore
(six in the illustrated exanple) gas introducing -tubes 36 are provided in
a manner to branch off fromthe gas supply tube 9. As will be apparent
fromFig. 6, the uy ream side end portion 36a of each gas 15 introducing
tube 36 is findustriphAp C%kgﬂ%upply tube 9' in such a manner that the

inside of the g i ntroduci ng t 36 ni cates with the gas suppl

tube 9 and the 3’@%3‘{#8‘5 %.,Up%%%%éﬁ)ﬁ“%e ¥ v tignscan, ?é@ﬁ&eﬁé&é ube
36 i s opene the bnside hee | z treamof the raw.,water
jetting ou'fﬁllqé%]"g%. "%ﬁ%{r‘gf (15% ea; nﬁ;]%arﬂ? aTL're %Fﬂg %er%‘gs Wfﬂﬂ" 05\5@:} nd® t ube

36 is 2me Athderghiund wWhatbh Sverinderthike %%ﬁ%a&?%%n?“ﬁ%ﬁ@gr gy das
i ntroduci ng tubes are provided outside of the raw water supply tube and
t he j et nozahewntaiw tiecnding dirgatinpewgter sohibly sulstawed subR hetireWwzzAds
may be provide inside of _the raw water supply tube and the jet nozzles. 25
Accor di ng t JORRSARKASE; FHolk Taw graten by onidizing themmnd deking dhemsinsobiblas

opt ] mum goe Aoy 8 88 ERfetPen HRuhEAE \WThR ater Rerumens lovice SBdRance.
to be filtengdy@Ybed FbF %Mﬁé}%@&ﬂih%af&t & ag'v%%t%% H:g%lg%]{lg%i% @‘ﬂs}épf’&ql ng.

controlled to an optinmumyV e I'n accordance W |

-15 25 AQgusiarddXypesds dirtqlwARphwichond hithgdRn¥ehR! treat ment device of
the present invention can be utilized for Filteri ng various Kkinds of
floati ng substance in raw water such as
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5 underground water, river water, |ake water, water flowing fromfarm and
nmount ai n, including treating water sol uble substance such as iron and
manganese i n such raw water by oxidizing them and nmaking theminsoluble in
wat er and thereupon filtering them The water treatnent deViEfA&@ﬂﬂ%bﬁ? be
utilized for treating turbid water such a ghat er containing red Soil "and

10 various types of dirty water mﬁthoukﬂggh@ chem cals. 15 20 25 -16-

CLAI M5 25 August 2003 1. A water treatnent vi ce conprising: a raw water
supply tube; 5 one or nore jet nozzles, each being at one end portion
thereof in comunication with the raw water supply tube and having at the

other end phrA ivatet hreabbne dedive Woigridiggt i ng outlet for blow ng out the
raw water in a jet stream one or nore alr introducing tubes provided in
correspondence tarawi wajtextsupply mobkeil e or j et nozzles, each being at one end
portion thereof opened to the atnosphere and being at the other end
portion Phereof YpermEdniozeties nerslese esch heingr asspumdindg porfdomftheneof] bt

nozzl es upstreamof the r ter jetting ut l et; filter container being
opened to t t@%ﬁﬂ%ﬁ@%@%&?ﬂ%%ﬁ% sypply fuhie and haying ahthe athemendper

or edot or m i ERRoArSt Kt (Rate TR Bvitpeubl it paf oS B Rlrgram'a °

nozzles, depgkbs@bangter above the upper surface of the filter layer being
mai ntai ned at a predeterm ned val ue and the di stance between the raw water

jetting outlet oindGenjoge atwnrtréduciig thhés providaEirOtorr&ondefite BL5A jet
10 nozzle or jet nozzles, each being at one end portion thereof opened to the
atmosphere and being at the other end portion thereof opened to the inside of
a corresponding one of the jet nozzles upstream of the raw water jetting
outlet;
a filter container being opened to the atmosphere and containing a filter
15 layer having an upper surface thereof being provided immediately below the
jet nozzles with a predetermined interval from the raw water jetting outlets
of the jet nozzles, depth of water above the upper surface of the filter layer
being maintained at a predetermined value and the distance between the raw
water jetting outlet of the jet nozzles and the surface of the water being
20 maintained at a predetermined value; and ' , -
a filtered water outlet provided in the filter contajner, for takiﬁg out
water which has been filtered through the filter layer.

2. A water treatment device as defined in claim 1 further comprising means
25  for reciprocating the raw water supyply tube in a plane parallel to the surface
of the filter layer.

3. A water treatment device as defined in claim 1 further comprising a baffle

plate provided between the raw water jetting outlets of the jet nozzles and




20 mai ntained at a predeterm ned value; and a filtered water outl et
provided in the filter container for taking out water which has been
filtered through the filter layer. 2. A water treatnent device as defined

inclaiml further conprising nmeans 25 for reciprocating thesna %@bgﬁ
supply tube in a plane parallel to the s ace of the filter Pag% i

wat er treatnent device as defined in claiml further conprising a baffle

pl at e provi dbe spefiage efitheBltenlayenaéa predetarmined depth Hfor Hee petfacmatthes and
17 25 August 2003 the surface of the filter layer at a predeterm ned depth
fromthe suffH€®E of the water. 4. A water treatnent device as defined in
claiml further conprising: 5 a filter layer support nade of a plate screen
provi ded at the bottomof the filter layer for supporting the filter

I ; ' ' d .he. fi | I . t f

rever se vach A PR bR S Rb ks AEAR RO i iy cofibdiofl Tor
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at one end phé il IaheF RRfsupporiffMHAlfrilaPem th the raw water supply tube
and having at the other end 15 portion thereof a raw water jetting outlet

for bl ow ng out a lreverse waskingi tulze pretidetlr eader dhe Bltermdageaappoitr fuci ng
tubes provided in correspondence to said jet nozzle or jet nozzles, each
bei ng at ond&eegrgeorshing theéddeeatlaperimack ed to a gas supply source and
being at the other end %oréj on thereof opene ‘t‘?ﬂ the_jnside 20 of a
correspondi ng oYY asRMEFALETI L IGO0 thasfiltstcoptasnes. et t i ng
10
5. A water treatment device comprising:
a raw water supply tube;
one or more jet nozzles, each being at one end portion thereof in
communication with the raw water supply tube and having at the other end
15 portion thereof a raw water jetting outlet for blowing out the raw water in a
jet stream;
one or more gas introducing tubes provided in correspondence to said jet
nozzle or jet nozzles, each being at one end portion thereof connected to a gas
supply source and being at the other end portion thereof opened to the inside
20  of a corresponding one of the jet nozzles upstream of the raw water jetting
outlet;
a filter container containing a filter layer being opened to the

atmosphere and having an upper surface thereof being provided immediately
below the jet nozzles with a predetermined interval from the raw water jetting
25 outlets of the jet nozzles, depth of water above the upper surface of the filter
layer being maintained at a predetermined value and the distance between the
raw water jetting outlet of the jet nozzles and the surface of the water being

maintained at a predetermined value; and

a filtered water outlet provided in the filter container for taking out




outlet; a filter container containing a filter |ayer being opened to the

at nosphere and havi ng an upper surface thereof being provided i mediately
bel ow the jet nozzles with a predeterm ned interval fromthe raw water
jetting 25 outlets of the jet nozzles, depth of water above fhq BRR9003
surface of the filter |ayer being mai nt_aigw_ed at a predeterm net‘ﬂ1 val ue and
the di stance between the raw water jetting outlet of the jet nozzles and

t he surface Wateriyehighthas bﬁqnﬁltemdthmghd%@tﬁlaexplmuerm ned val ue; and a
filtered water outlet provided. in the filter container for taking out 18
wat er which has been filtered through the filter |ayer. 25 August 2003 6. A

devi defj ned i i m>5 i Si f
Feci procat i 19 & MATHh FFoRiRent defiie, 4 A6EAeR 2 clfia HAFL RpBSPRINSHAS ace
f the fil . devi. def i ' | ai
Furt her  compt Sraprocafne thinS) e ar LRl (8B 50 Bl ChuATEL G ake Pl ng

outlets gf tdfqhbg]té}qa_z,bp_s and the surface of the filter layer at a
predeterm ned depth fromthe surface of the 10 water. 8. A water treatnent
device as defined in claim5 further conprising: a filter |ayer support
made of a plate screen provided at the bottomof - the filter layer for
supporting thelmatertrentipeni detica asalefiree imndhimd fudthepcaniptisthgiadafflé he
filter layer support for reverse washing the filter layer; and a reverse
washi ng wat dlatfprasided between ithe maar water jettingt emtlets. of the jet nozzles and

the surface of the filter layer at a predetermined depth from the surface of the

10 water,

8. A water treatment device as defined in claim 5 further comprising:
a filter layer support made of a plate screen provided at the bottom of
the filter layer for supporting the filter layer;
15 a reverse washing tube provided under the filter layer support for
reverse washing the filter layer; and

a reverse washing water outlet provided in the filter container.




