WATER CLEANER AND WATER CLEANI NG METHOD USI NG THE SAVE

CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s application clains

priority to Korean Patent Application No. 10-2006-0063142, filed on
July 5, 2006, the disclosure of which is incorporated herein by
reference inits entirety. BACKGROUND OF THE I NVENTION 1. Field of

the Invention The present invention relates to a water cleaner and a

wat er cleaning nethod using the sanme, and nore particularly, to a

wat er cl eaner, which is capable of precisely detecting an extent of
cont ami nat i onaADERacCiEANER HRSEHADPRAOLBENTAL MPDHOD OSTMSETRE SAME
purified water and informng a user of the detected extent of

contam nation so that the user exchanges the filter and uses and

mai ntain the water cleaner sinply and conveniently, and a water

cl eani ng net hod usi ngrbobe-sEMERERCE DescrREpATED AfptherRebrsed Art A

wat er cl eaner, being widely used in our daily life, is an apparatus

for purifyi nphssch apwl ivdtetoas tdmwat er prd caiwgt er toquakbt¥an  Patent
standard according to the provision of Article 5, Cause 3 of

" Dri nkilgp VatetiQontNol Udw2006r 0Ke3dd)2,. Aiwaterox| eanler 5Snay2bé6, the
classified wth standards of its purpose, constitution, 1

purifi cdtsohopuraciopl ethigtic. 1€f inkesposeandardseirthebpurefecanicen in its
principle, which is the nost popular standard, nay be divided into a
nat ur al€2% 1 ¥¢8Y+ on

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a water cleaner and a water
cleaning method using the same, and more particularly, to a
water cleaner, which is capable of precisely detecting an extent
of contamination of a filter based on an actual amount of use of
purified water and informing a user of the detected extent of
contamination so that the user exchanges the filter and uses and
maintain the water cleaner simply and conveniently, and a water

cleaning method using the same.

2. Description of the Related Art

A water cleaner, being widely used in our daily 1ife, is an
apparatus for purifying such raw water as tap water to a water
quality standard according to the provision of Article 3, Clause
3 of *Drinking Water Control Law’ (in Korea). A water cleaner
may be classified with standards of its purpose, constitution,
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system a direct-connection filtration system a distillation system
and a reverse osnpbsis system The natural filtration systemis to
store a specified anount of raw water and filter the stored raw

water in the process of filtration by its weight, and the

di rect-connection filtration systemis to directly connect a water
cleaner to a hydrant or the like to which raw water is supplied, and
purify the raw water by passing the raw water through a filter using
wat er supply pressure. The distillation systemis to collect vapor
gener atedrbyipatipngrrancipdeercetand the reverse osnobsis systemis to
renove inpurities fromraw water using a sem perneable film which

is so-call €df neabeantandheddi sthkl avirddispstiom and ndiglegvertsicch is the
osnosi s system have a denerit of renoving beneficial substances such

as di ssobyedpopxygen,stwadagus maneriad sdantldsd antbn aaddidumml tHiltration
contam nated substances contained in the raw water, although these

syst enssysaampbtai direkaticvengcpiure wat Bt radhen natywsrtadn,fi bt r@t$onllation
system and the direct-connection filtration system have no denerit

of thesdéserl laaid on sysiermandsinbeikevey See@SNDSIEe Syatems1but: haverion
adfficulty in mintaining a filter. Recently, with increased

i nteresiystemealst b€asgorkhe disdddt Bdd oBmsust eMaNthy h@akBYerSRl filter
osnosi s system have shown a downward trend in their use. The 2

di rect -epangebea thit hatken isy sheMrs Reish® st U A 15} Ntes ddight,

needs no raw water storage, has a sinple structure, and is

conveni Ak fOheUS@irect-connection filtration system is to directly
cennect a water cleaner to a hydrant or the like to which raw
water is supplied, and purify the raw water by passing the raw
water through a filter wusing water supply pressure. The
distillation system is to collect vapor dgenerated by boiling raw
water, and the reverse osmosis system is to remove impurities
from raw water using a semipermeable film, which 1s so-called
membrane.

The distillation system and the reverse osmosis system have a
demerit of removing beneficial substances such as dissolved
oxXygen, various minerals and so on in addition to contaminated
substances contained in the raw water, although these systems
can obtain relatively pure water. The natural filtration system
and the direct-connection filtration system have no demerit of
the distillation system and the reverse osmosis system, but have
a difficulty in maintaining a filter. Recently, with increased
interest in health care, the distillation system and the reverse

osmosis system have shown a downward trend in their use. The



A purification process of a general water cleaner enploying the
direct-connection filtration systemincludes steps of water supply,
prelimnary filtration, absorption, main filtration, water

di scharge. Specifically, external raw water is supplied into the

wat er cleaner, inpurities contained in the raw water is

prelimnarily filtered out, volatile organic substances are absorbed
and renoved, fine inpurities are finally filtered out by a ceramc
filter, and the finally-filtered water is discharged to a user. For

the filgiaeFrbnconpectipectiidommedoinorpyStidan rasi bainat eostl emmeelar since
i ncl udes various kinds of filters suitable for the respective steps,
such asit o&eblon 19| rew, watsy udli pradde besami csimpier stFypgitoalel,y,and is
mai nt enance of these filters has a critical effect on the

per f or mapueeniethefdirreee- connection filtration ware cleaner. There
have been proposed various nethods of catching a replacenent tine of
filters dependiungfonathoexteniceals «bnd agenatrbon wefterhecfddi@f SehPloying
i ncrease the use efficiency of the filters and maintain the best

purifi cahéodicapacicbynetcttibe Mdlterattl@aneystéiowereludebese pisoppsedater
met hods are insufficient for detecting the extent of contam nation

of the §uppeys apdelcmisdipg thecreplasemeabsbipeioh, theafnl teiserfMion,
present, it is under actual circunstances that a user replaces a

filter watéradidchewsene wWhdcihecpaspagexek raaspecdd i gdeperi:ad Qfpplied

time, for exanple, once a nonth, or depending on his subjective

feel i ngintéothexarpke, chBankast @l iRtial, MtGh nshovws a sl gid iy 15
preliminarily filtered out, volatile organic substances are
absorbed and removed, fine impurities are finally filtered out
by a ceramic filter, and the finally-filtered water is
discharged to a user. For the filtration, the direct-connection
filtration water cleaner includes wvaricus kinds of filters
suitable for the respective steps, such as a carbon filter,
including the ceramic filter. Typically, maintenance of these
filters has a critical effect on the performance of the direct-
connection filtration ware cleaner.

There have been proposed various metheds of catching a
replacement time o©f filters depending on an extent of
contamination of the filters to increase the use efficiency of
the filters and maintain the best purification capacity of the
water cleaner. However, these proposed methods are insufficient
for detecting the extent of contamination of the filters and

catching the replacement time of the filters. At present, it is

under actual circumstances that a user replaces a filter with a



di fference from nmai ntenance of the filters based on objective data

on the extent of contam nation of the filters. Accordingly,

wast ef ul ness of costs and man power is caused by unnecessarily

frequent replacenent of the filter and there nmay frequently occur

sone cases where the user drinks contam nated water due to m ssing

of a proper replacenent chance of the filter. In particular, to

replace a filter wth a new one, an existing water cleaner has to be
total |y di sassenbl ed, which inposes a heavy burden on a user.
SUMVARYNEE THES | NVENTI e TEasvefeonet t e appvel prdblberdod tofs tame, for
object of the present invention to provide a water cleaner, which is
capabl eexafPpeecioddley demenihni ¥ adrrt@dmg obncoitsamiwai¢onioé feeling,
various filters provided in the water cleaner and allowi ng any users

to repface exmzphe nt dilre a tdteer ol thataenew wnieclsi mbloysand easghyficant
and a water cleaning nethod using the sanme. It is another object of

t he predéhferaveat ifomon ompiotedenae wet ethel edriagrsravhbehetls ccapabliective
of precisely detecting an extent of contam nation of a filter based

on an adéual oanbhat erfeuseodf copteni hedivat er and £nfoepkng a user of
the detected extent of 4, contam nation so that the user exchanges

the filter adddraimely, onesoat Lisess antl omd hd ahmd tihen Wodwér Cl @ap8lised by
sinply and conveniently, and a water cleaning nethod using the sane.

To achiengetbesabove ahjeefichit acoOTLtdged® am aspectiltde apHeSEMre may
invention provides a water cleaner that purifies raw
frequentliy occur some cases where the user drinks contaminated
water due to missing of &a proper replacement chance of the
filter. In particular, to replace a filter with a new one, an

existing water cleaner has to be totally disassembled, which

imposes a heavy burden on a user.

SUMMARY OF THE INVENTION

Te overcome the above problems, it 1is an object of the
present invention to provide a water cleaner, which is capable
of precisely determining an extent of contamination of wvarious
filters provided in the water cleaner and allowing any users to
replace and maintain a filter with a new one simply and easily,
and a water cleaning method using the same,

It is another object of the present invention to provide a
water cleaner, which is capable of precisely detecting an extent
of contamination of a filter based on an actual amount of use of

purified water and informing a user of the detected extent of



wat er and di scharges purified water, conprising: a plurality of

t anks each containing a filter; a main body that is conmbined wth

the plurality of tanks and is provided with a raw water pipe into

which the raw water is supplied, a purified water pipe from which

the purified water is discharged, and a plurality of passages
connecting the raw water pipe to the purified water pipe via the
plurality of tanks, wherein the passages cause the raw water in the
raw water pipe to pass through the plurality of tanks and then to be

di schar gedt#®ippbiplr sk ddatat ehepiuper #xdhangesrelbler Eadtani twitthata new
measures the supply anmount of the raw water supplied to the raw

wat er pehe; and alsE® roindinimaimadincatbel avesean eiteemterf simply and
contam nation of the filter based on a result of the neasurenent of

t he firs¢nveasanthy, uant. aPrveferablyanihe wehhodl vahny takcahmtes the
extent of contam nation of the filter by conparing the maxi num
purificati dro f howiaweunthef abbeef idlt Brctvé t hatheratppl @nmanntagfectt,hethe
raw wat er. The water cl eaner further conprises a second neasuring

uni t thateseasurigsrdiitel gl selargecanountvadfert helepheif itgthtwabRr-ifies raw
di scharged to the purified water pipe, and the control unit

cal cul ateseanazaxt ents Mfare@y anination PEcéhe Ebhb@ﬁ515gba%ﬁ¢dﬂkéﬁlty of
result of the nmeasurenment of the first and second neasuring units.

The wat€sinks eaneh f@bhh@in@ﬂﬁpral ses18edi Spl amalymﬁodyhaﬁhgtSmsayéoﬁqbfned
extent of contamination of the filter calcul ated by the control

unit. Thei mleaypy@tal n%pb&y&éﬁ!@s exhents obre0nhall RAIPN, Ofr Lheyater
filter with nunerals, ol s or
pipe into which the raw water is supplied, a purified water pipe
from which the purified water is discharged, and a plurality of
passages connecting the raw water pipe to the purified water
pipe wvia the plurality of tanks, wherein the passages cause the
raw water in the raw water pipe to pass through the plurality of
tanks and then to be discharged to the purified water pipe; a
first measuring unit that measures the supply amount of the raw
water supplied to the raw water pipe; and a control unit that
calculates an extent of contamination of the filter based on a
result of the measurement of the first measuring unit.
Preferably, the contrel unit calculates the extent of
contamination of the filter by comparing the masximum
purification flow amount of the filter with the supply amount of
the raw water. The water cleaner further comprises a second
measuring unit that measures the discharge amount of the
purified water discharged to the purified water pipe, and the

control unit calculates an extent of contamination of the filter



pictures. Preferably, the main body conprises: a top cover to which

the plurality of tanks are detachably conbined; a mddle plate that

is attached closely to the rear side of the top cover, the plurality

of passages bei ng defined between the nmddle plate and the top

cover; and a bottom cover that is conbined to the top cover at the
bottomof the mddle plate. The plurality of tanks is divided into a
first tank to a n-th (n>1) tank, the first tank being first supplied
with the raw water, and the n-th tank being |last supplied with the

raw watkeasedndranai mlestulithr ofigh hewnieds wxtreemal ofiattdre f Fowsti mrahdsanond
outlet trough which internal water flows out are provided at one

si de ofmeashrohgt ke itpl.ur dlhia ywafet anksatgenbifnedhes tdhetrmesoverdidplay
inlet hole and an outlet hole are forned in the top cover in a
one-to-onet ddratespongdénge tithd hexkphet ahdcbhe aauithkbet oof @Bchheankilter
and the plurality of passages conprises a raw water supply passage

that coahunisates dyhecitawcoatecl piupetwi t Itidedi sbetyofuntie didstays the
tank, (n-1) passages that comunicate outlets of previous tanks to
inlets ektapxt ofaksifanamadthedf idstrianki upetowtihe Aniddrtzank, s@¥has or
purified water discharge passage that connects the outlet 6 of the

n-th tapkcteréhe purified water pipe. Preferably, the mddle plate is
formed with a raw water supply hole and a purified water discharge

hol e that commisste, Whd md he SN Wedh - S30P! Yap@%ﬁa&?v@f‘dtéh@lich the

purified water disc arge passage, respectlvely, and the raw wat er

pipe andithg1ity of tanks are detachably combined; a middle plate that
is attached closely to the rear side of the top cover, the
plurality of passages being defined between the middle plate and
the top cover; and a bottom cover that is combined to the top
cover at the bottom of the middle plate. The plurality of tanks
is divided inte a first tank to a n-th (n>1) tank, the first
tank being first supplied with the raw water, and the n-th tank
being last supplied with the raw water, and an inlet through
which external water flows in and an outlet trough which
internal water flows out are provided at one side of each of the
plurality of tanks combined to the top cover. An inlet hole and
an outlet hole are formed in the top cover in a one-to-one
correspondence to the inlet and the outlet of each tank, and the
plurality of passages comprises a raw water supply passage that
communicates the raw water pipe with the inlet of the first tank,
(n-1) passages that communicate outlets of previous tanks to

inlets of next tanks from the first tank up toc the n-th tank,

and a purified water discharge passage that connects the outlet



purified water pipe are connected to the raw water supply passage

and the purified water discharge passage via the raw water supply

hol e and the purified water discharge hole, respectively. The raw

wat er pipe is connected to the raw water supply hole by the first
measuring unit. The first measuring unit conprises: a first flowin
port connected to the raw water pipe; a first flowout port

connected to the raw water supply hole; and a first housing

containing a first inpeller rotating by flow of the raw water

f1 owi ngofrbhet hethi £snkf kowtha porifiedt wathe Pirst flow out port and

.a first counter counting the nunber of rotation of the first

i mpel | er, dmefdealslippl renmoaatdlef phete avwsvatfermest nedsbir ed basedwater
on the nunber of rotation of the first inpeller. The water cleaner

furt hersepppyi Besdecaande@onprressiaty weans diwmthd syarountedthat t Bemhih$tate
housi ng and adjusts the supply pressure of the raw water delivered

to the withstthéowraut pettr Psepplabl pastheewatrd ctranepufuriber water
conprises a second nmeasuring unit that neasures the di scharge anount

of the dpschéiirgd watergdischarged iveihe md i fhedruwat @atRirpeipNtidethe
control unit cal culates an extent of contam nation of the filter 7

based opuaifesdl twdfethepmpasunemeofedey f itlst taBd $8GONHater supply
measuring units. The mddle plate is forned with a first connecting

hol e t hgscogaunirat eseWdlrigeidh | hatBrpassade AN Bas866@NGyia the raw
connecting hole that conmunicates with a n-th passage, and the first
connecty;fge ROl gupp1¢onneatedaing th@SeGANd fried water discharge hole,
respectively. The raw water pipe is connected to the raw water
supply hole by the first measuring unit. The first measuring
unit comprises: a first flow-in port connected to the raw water
pipe; a first flow-out port connected to the raw water supply
hole; and a first housing containing a first impeller rotating
by flow o©f the raw water flowing from the first flow-in port
into the first flow-out port and a first counter counting the
number of rotation of the first impeller, and the supply amount
0of the raw water is measured based on the number of rotation of
the £first impeller. The water cleaner further comprises a
decompressing means that is mounted in the first housing and
adjusts the supply pressure of the raw water delivered to the
first flow-out port.
Preferably, the water cleaner further comprises a second
measuring unit that measures the discharge amount of the
purified water discharged to the purified water pipe, and the

control unit calculates an extent of contamination of the filter



connecting hole by the second neasuring unit. The second neasuring
unit conprises: a second flowin port connected to the first
connecting hole; a second flow out port connected to the second
connecting hole; and a second housi ng containing a second inpeller
rotating by flow of water flowng fromthe second flow in port into
t he second flowout port and a second counter counting the nunber of
rotation of the second inpeller, and the discharge anount of the
purified water is neasured based on the nunber of rotation of the

second bapet| en #refeeiahl yof t heeplnwaditemait t afkseachifuet kel second
conprises an annular rotating flange projecting such that the inlet

and themegsttehgarenptaced TReanminnee spoecdHf tdhe Aphald ngikhange, £irst
the top cover further conprises an annul ar fixed flange projecting

such thgénhberinbehohel erand ddienatitd fle ol erit hat (oMURLCH & sMd hnd 2
the inlet and the outlet of each tank in a one-to-one correspondence

are pl asgdohd abririialig] decot thed | Xednfh 8RgEes th W Ofating flange,.,
being inserted in the fixed flange, and the plurality of tanks are

assenbl gdywi {hea ORGs! O- PPRNLPELESPARIENCE; COPDLABLEO] befvweens thge ong
rotating flange and the fixed flange. The water cleaner further

Conprisgg'n?%%£§§5thgﬂ§ @#figﬁérm%é?éﬁénwﬁé§§d£¥¥4:‘HH§H!OUtf e  second

surface of tating ange; an Screw | oining part tha

D e 250POn31uh R0 LonBNLERTE QF B A% L3N Hhne Mo ddidd € %ne

bei ng jorne C orning part b screwed ‘manner,

o FesnBi el 198t GRIPIEE W LN b8 LI ANI%L: 28R 0 e
second connecting heole; and a second housing containing a second
impeller rotating by flow of water flowing from the second flow-
in port into the second flow-out port and a seccend counter
counting the number of rotation of the second impeller, and the
discharge amount of the purified water is measured based on the
number of rotation of the second impeller.

Preferably, the plurality of tanks each further comprises an
annular rotating flange projecting such that the inlet and the
outlet are placed in an inner side of the rotating flange, the
top cover further comprises an annular fixed flange projecting
such that the inlet hole and the outlet hole that communicate
with the 1inlet and the outliet o¢f each tank in a one-to-one
correspondence are placed in an inner side of the fixed flange,
the rotating flange being inserted in the fixed flange, and the
plurality of tanks are assembled with a one-to~one

correspondence combination between the rotating flange and the

fixed flange. The water cleaner further comprises: at least one



Preferably, the plurality of tanks each conprises: a first check

val ve that covers and encloses the inlet selectively; a flowin

space that communicates with the inlet via the first check valve; a
second check val ve that covers and encloses the outlet selectively;

and a fl owout space that comrunicates with the outlet via the

second check valve, and the filter is interposed between the flowin
space and the flow out space. The first and second check val ves
conprise first and second packings that cover and encl ose the inlet

and thefdttieg WphnPEPasSErdnaf ofe@n ofina epkehg surdspsect pfelthe rotating
Preferably, the mddle plate further conprises an inlet pin

proj ect FAgned; pasd eheeugh tied riimdetrayd] ehathel & qpreoivded fakeheran inner
conprises an outlet pin projecting upward in the fixed flange, and

the firsuréaeekovalkire ifsxegerdddnipe,t tidhd Migtt ipign st hdmeng spoiomeld to the
check valve is opened by the outlet pin when the tanks are

assenbl edre®r gbenabky padte By | 4 escrswedemseheet edinfd athea cat Hong flange
filter, a ceramic filter and a functional filter. The functi onal

filter isonpmbsesdf wiehcemhamideal | Sl 00d aimi gove tadt dne AC6OFEEPgntionce .
anot her aspect, the present invention provides a 9 water cleaning

met hod of abtefataglpuritheedbMataritiyn arwatzelks GdLamnetobyrpassi:-Nt r aW-st
wat er through a plurality of tanks each containing a filter,

conpri sthgckheraStepst it abvieRaSUihddehbeossdppine ampuat Qfeithd AWy; a

wat er supplied to the water cleaner; and b) calculating an extent of

cont am pabkoinOfsdhres fLthher communicates with the inlet via the first
check wvalve; a second check wvalve that covers and encloses the
outlet selectively; and a flow-out space that communicates with
the outlet wvia the second check wvalve, and the filter is
interposed between the flow-in space and the flow-out space. The
first and second check valves comprise first and second packings
that cover and enclose the inlet and the outlet by an elastic
force of a spring, respectively.

Preferably, the middle plate further comprises an inlet pin
projecting to pass through the inlet hole, the top cover further
comprises an outlet pin projecting upward in the fixed flange,
and the first check valve 1is opened by the inlet pin and the
second check valve 1is opened by the outlet pin when the tanks
are assembled.

Preferably, the filter is one selected from a carbon filter,
a ceramic filter and a functional filter. The functional filter
comprises fine ceramic balls containing vitamin.

According to another aspect, the present invention provides a



based on the supply amount of the raw water by conparing the nmaxi num
purification flow amount of the filter with the supply anount of the
raw wat er. The water cleaning nethod further conprises: between the

a) step and the b) step, a') nmeasuring the discharge anmount of the
purified water obtained in the water cleaner, and the c) step

conprises calculating the extent of contam nation of the filter by
conparing the maxi nrum purification flow anmount of the filter with

t he supply anmount of the raw water and the di scharge anmount of the
purifi edawarercleBRlIER DESCRPETICON CFtIHEIDBAWINGS: e aboee ahd/ @r water
ot her aspects and advantages of the present invention will becone

appar entlaadenoby remahing appveekabed tfhramght he polikeing defscrarmpts osach
of the enbodi nents, taken in conjunction with the acconpanyi ng

drawi ngsontawnhinl: aFlf5iltlet s achpetkidyagham oferms Wafer agl eauring the
according to an enbodi nent of the present invention; FIGs. 2a and 2b
are extseupalypemspedt i ye vhewsrof wheewatseppldleganes aseonddid t81&h8er;
enbodi ment of the present invention; FIG 3 is a partially-expl oded

perspecihye Wi ewaafcutike ivat ean lkideaner agent dhnfat Oohhesenpedi meptter
of the present invention; FIG 4 is an internal exploded perspective

Vi ew of bt BedWaler ¢ Kb ean %gzccagﬁ@lﬁzﬂg be tihe ephodiyRir of,t RSY-8S@RL the

invention; FIGs. 5a an are expl oded perspective views of "a main
body  ohakhRumeiRl-i¢lieaReLracedli RdotRrt Be arfodEepL-of, the HELsehtp1y

i nvention;
amount of the raw water. The water cleaning method further
comprises: between the a) step and the b) step, a’) measuring
the discharge amount of the purified water obtained in the water
cleaner, and the c¢) step comprises calculating the extent of
contamination of the filter by comparing the maximum

purification flow amount of the filter with the supply amount of

the raw water and the discharge amount of the purified water.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other aspects and advantages of the present
invention will become apparent and more readily appreciated from
the following description of the emboediments, taken in
conjunction with the accompanying drawings of which:

FIG. 1 is a block diagram of a water cleaner according to an
embodiment of the present invention;

FIGs. 2a and 2Zb are external perspective views of the water
cleaner according to the embodiment of the present invention;

FIG. 3 is a partially-exploded perspective view of the water

10



FIGs. 6a and 6b are a plan view and a rear side view of a top cover

of the water cleaner, respectively, according to the enbodi nent of

the present invention; FIGs. 7a and 7b are a plan view and a rear

side view of a mddle plate of the water cleaner, respectively,
according to the enbodi nent of the present invention; FIG 8 is a
perspective view of the main body of the water cleaner according to

t he enbodi nent of the present invention; FIG 9 is a rear side
perspective view of a tank of the water cleaner according to the

embodi nBheaBETrt RECPrEsaAt tPnyBAt PBhodimAdt FPE&stheOrreseptaiavention;
sectional views of the tank of the water cleaner according to the
enbodi ment BIGt hé peesentinteventli exploOETAIHEB BESGRICPTH i@V GF THE: water
PREFERRED EMBODI MENT Herei nafter, exenplary enbodi nents of the
presentciageari sncownidlihgbeodeber evbddwinehtr efetbacpreeetheinvention;
acconpanying drawings. FIG 1 is a block diagramof a water cleaner
accordi ng tol@n. 34 endolld nend ofpldeécpresespettveat voaws The wakwein body
cl eaner generally includes a tank unit 100, a nain body 200 and a
control ber t880 wathe taldanst t adOOrdDNPr tsesha pimbicalimeytofoft aflke Fresent
to T6, each having an inlet through which external water flows in

and anipuéheiothrough which internal water flows out, with a
purposed-built filter. Water flowing in the tanks Ti to T6 through

respective Ent£l SePpags@S6Hh ha e4igh $E§@e@iéwea$&|éeféaﬁngidéhﬁﬂeﬁsof a top
di scharged through respective outlets.
cover of the water cleaner, respectively, according to the
embodiment of the present invention;

FIGs. 7a& and 7b are a plan view and a rear side view of a
middle plate of the water cleaner, respectively, according to
the embodiment of the present invention;

FIG. 8 1is a perspective view of the main body of the water
cleaner according to the embodiment of the present invention;

FIG. 9 is a rear side perspective view of a tank of the water
cleaner according to the embodiment of the present invention;
and

FIGs. 10 to 12 are sectional views of the tank of the water

cleaner according to the embodiment of the present invention.

DETATLED DESCRIPTION COF THE PREFERRED EMBODIMENT

Hereinafter, exemplary embodiments of the present invention
will be described with reference to the accompanying drawings.

FIG. 1 is a block diagram of a water cleaner according to an

11



The tanks Ti to T6 are detachably conbined to the main body 200. In

the main body 200 are provided a raw water pipe 202 that is

connected to a hydrant or the like and to which raw water is

supplied, a purified water pipe 242 attached with a sluice valve

such as a cock to be switched on/off by operation of a user, and a
plurality of passages 222, 224, 226, 228, 230, 232 and 234 through
which the raw water fromthe raw water pipe 202 passes through the
plurality of tanks Ti to T6 in turn and then is discharged to the
purifi empaterepipef2abe nyssrinhg inantike .nufber wateranksafert geMgrally
isn(n>) , the plurality of passages 222, 224, 226, 228, 230, 232

and 234ipayudesnpr tsakaunaw WaPer asupphybpdysidgé 2g2 thabntonhéetrs300.
the raw water pipe 202 to a first tank Ti, (n-1) passages 224, 226,

228, 230 ahick 282nkhatnidonh@¢t coupkesssofa prieviacus it amkstdnkso TI6 t® T6,
inlets of next tanks Ti to T6 fromthe first tank Ti up to the |[ast
n-th taakchk6haamega pur ihietl watrengdi schartgecpassage 23dert Hatows in and
connects an outlet of the last n-th tank T6 to the purified 12 water

pi pe 242n Spetciétcathypugh shhwahi nitberfihgureat8ssupipgs that, sixith a
tanks Ti to T6 are first to sixth tanks Ti to T6 according to an

order opuspppby-ohilaw falesr. t haidwaw Watlekingupphy RRSSAE8k222T1 to T6
connects the raw water pipe 202 to the inlet of the first tank Ti, a

first passagghl2z4spertactss. fhetoutpetsof thheuhhr Heshrrk iTe 10 tthers ang
inlet of the second tank T2, a second passage 226 connects the

outl et ehehhess@gonRHat-gBk TRrbOghheeshabetvef ohbgethird tank T3, a
third passage 228 connects the

The tanks Tl to Té are detachably combined to the main body
200. In the main body 200 are provided a raw water pipe 202 that
is connected to a hydrant or the like and to which raw water is
supplied, a purified water pipe 242 attached with a sluice valve
such as a cock to be switched on/off by operation of a user, and
a plurality of passages 222, 224, 226, 228, 230, 232 and 234
through which the raw water from the raw water pipe 202 passes
through the plurality of tanks T1 to T6 in turn and then is
discharged to the purified water pipe 242.

Assuming that the number of tanks Tl te T6 is n (n>1), the
plurality of passages 222, 224, 226, 228, 230, 232 and 234 may
comprise & raw water supply passage 222 that connects the raw
water pipe 202 to a first tank T1l, (n-1) passages 224, 226, 228,
230 and 232 that connect outlets of previous tanks Tl to T6é to
inlets of next tanks Tl to T6 from the f£first tank Tl up to the

last n-th tank T6, and a purified water discharge passage 234

that connects an outlet of the last n~th tank Té6 to the purified

12



outlet of the third tank T3 to the inlet of the fourth tank T4, a
fourth passage 230 connects the outlet of the fourth tank T4 to the
inlet of the fifth tank T5, a fifth passage 232 connects the outlet

of the fifth tank T5 to the inlet of the sixth tank T6, and the
purified water discharge passage 234 connects the outlet of the

sixth tank T6 to the purified water pipe 242. The controller 300

detects an extent of contamnation of filters contained in the tanks

Ti to T6 based on an actual use anount of purified water, and

cal cul avgseangigesplays aspdeptacanmBat 44 NBho#nt he fiHd ef Sgkaseda®8uming
the detected extent of contamnation. To this end, the controller

300 maytkQOPrdise @ankisr st1neasursnexni £i3%50 that JBasUr esnkbe anoyRt T4
of flow of the raw water supplied to the raw water pipe 202, a

control s88bta349 ddatncalcid.at g t&h?p;?]? epte %av@o%%@rnatﬁ@é‘ faw water
filters contained in the tanks Ti T6 and the replacenent tinme of

f||terss€%$§9 p9§S§ éeQ@ﬂ dgnﬁéB%§n¥ﬁ%”ﬁﬁ@n%at§9dpﬁpg' @ba%dﬂﬂﬂe3fglet

t hat ays the |ter replacenent tinme calculated by the contro

13 uni to§49h%om§er taﬁﬁee%lzf' caldsy, tt 8 d %%z@@#ﬁﬂ&a&@'&ﬁ@&t of

t he extent cont am nati on accor atio maxi| mu

purlflcéﬁéoﬁl%gem%;@HP“FE égrgﬁg in et Qﬂ fhd LEL) Eg tapFO Znmdynsecond

actual ly-purified ow anount raw wat e

easur e, by, g be ers&ongsgfacemgmélé&o and contLolssthe gispbay oy,

unit 35 Isp Ia tine of “eac Fer wheért!

P?é;vng%xgg?tf Io%attlzl’?@r,] tfhll L{{ﬂt Tgppl’ Oagpl.'le_ls'.“dt hpeasaéca:[g%al &%8 pucrolnfnlec 5 the
outlet cf the third tank T3 to the inlet of the fourth tank T4,
a fourth passage 230 connects the outlet of the fourth tank T4
te the inlet of the fifth tank T5, a fifth passage 232 connects
the outlet of the fifth tank T5 to the inlet of the sixth tank
T6, and the purified water discharge passage 234 connects tChe
outlet of the sixth tank T6 to the purified water pipe 242.

The controller 300 detects an extent of contamination of
filters contained in the tanks Tl to T6 based on an actual use
amount of purified water, and calculates and displays a
replacement time of the filters based on the detected extent of
contamination. To this end, the contrcller 300 may comprise a
first measuring unit 310 that measures the amount of flow of the
raw water supplied to the raw water pipe 202, a control unit 340
that calculates the extent of contamination of filters contained
in the tanks Tl to Té and the replacement time of filters based

on a result of the measurement, and a display unit 330 that

displays the filter replacement time calculated by the control

13



this case, preferably, in addition to the first neasuring unit 310,
a second neasuring unit 360 may be al so used to neasure a flow
anount of purified water discharged through the purified water pipe
242 so that reliability of a result of the «calculation of the
control unit 340 is further inproved. A supply anmount of raw water
first supplied to the raw water pipe 202 is nmeasured whil e passing
through the first nmeasuring wunit 310, the raw water is purified
whi l e passing through the first to sixth tanks Tl to T6 via the

pl ural i tyiof 3passagess@22, 224, 226, 228, 230, 232 and 234 in turn,
a discharge anount of the purified water is neasured whil e passing
t hr ough t heSpecbhtcakasurhag admittrc36Qiniand3ihe cpikeuflnedswattey éstent of
delivered to the wuser through the purified water pipe 242. In this

cour se, cbheameaattioh Widord3d@gcalcud at 8816 he rexteiitmuaf Nt dONElow
of filters based on the supply anmount of raw water and the

di schar geoarpunprekepurtich ed cratan.: M) chy k& ﬁ#‘lpﬁgrpﬁlé@efléwr§ﬁlount
and second neasuring units 310 and 360, respective

control atbe displaie Ukl 3pRcdp dirsPlAY ambaskl tnofstheq QQJC%%U Prst
for the user. Hereinafter, details of the water cleaner will be

descr'bﬁgasﬁkiﬁgrﬁkgEe@%ﬁtéh&qé%nér@fg fglevanthig E%% éngEozézsplay

and 2b are a front side external perspective view "and a rear side

eXternaé 9@b§9@%hbﬁ% %h%%‘%ftéﬁaﬁakfitgke%ﬂgﬁ tHe® #é%fl%mféf%pation

according to the enbodi nen e present invention.

part'a|£Yo§XQ%Qgﬁﬂ:pgbﬁESQEhgg %ﬂ§¥/ggtually—purlfled. flow amount. In

this case, preferably, in addition to the first measuring unit
310, a second measuring unit 360 may be also used to measure a
flow amcunt of purified water discharged through the purified
water pipe 242 so that reliability of a result of the
calculation of the control unit 340 is further improved.

A supply amount of raw water first supplied to the raw water
pipe 202 is measured while passing through the first measuring
unit 310, the raw water i1s purified while passing through the
first to sixth tanks Tl to T6 via the plurality of passages 222,
224, 226, 228, 230, 232 and 234 in turn, a discharge amount of
the purified water is measured while passing through the second
measuring unit 360, and the purified water is delivered to the
user through the purified water pipe 242, In this course, the
control wunit 340 calculates the extent of contamination of
filters Dbased on the supply amount of raw water and the
discharge amount of purified water, which are measured by the

first and second measuring units 310 and 360, respectively, and
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t he wat er cl eaner according to the enbodi nent of the present

i nvention, showi ng the main body 200 placed on a floor, the tank

unit 100 conprising the plurality of tanks Ti to T6 to be assenbled
into the nmain body 200, and a case 400 covering the main body 200 to
secure a space to accommopdate these tanks Ti to T6 and form ng an
external appearance of the water cleaner. In the front side of the
case 400 are provided the display wunit 350, operation buttons 332,
etc. These conponents 350 and 332 and the control unit 340 nay be
nount edcont eopsi ntled cidispléy board (FB) t330dilsplialyi sacasesullhie of the
control unit 340 may conprise a mcroconputer, the display unit 350
may conpaiselatioqufdr cthygstakrdi splay (LCD) device to display an
extent of contam nation of each filter with nunerals, figures and/or

pi ctures fdetdenasesy, addtbhesopdr atHconwHid £ 0as=338rchangesrd described
picture of the display unit 350 or turns on/off the water cleaner to

user's Wntientéosredbe €ontrol unkha3481an8nt heigdieplay unit 350 need
driving power. To this end, a battery case 15 290 in which a battery

500 is accommdat ed Ry | i Aser kediddht 09€48i detebnbhe é:r@'s!bézq%e view
200. At the front side of the main body 200 is provided a pin

connect 9fig 502 fhroughsaiche the) gL yhog: Porey ; Eromet h:%eb%é@t{)ﬁ/ 2P0z ner,
502 may be

is supplied to the water cleaner. The pin connector

combi nedoybd b 8y SPFKEL 2cEBRATELON 36 di@Wofubadhehbe BE NG present

circuit board 330 via a cable”™334. The front side t he case

covered; by.a- {44, cever 492i9rQyi§§¥kfgfi§i%§§fghg5”sgrégécéﬁgeaview of

wi ndow 406 to
the water cleaner according to the embodiment of the present

invention, showing the main body 200 placed on a floor, the tank
unit 100 comprising the plurality o¢f tanks Tl to Té to be
assembled into the main body 200, and a case 400 covering the
main body 200 to secure a space to accommodate these tanks Tl to
T6 and forming an external appearance of the water cleaner.

In the front side of the case 400 are provided the display
unit 350, operation buttons 332, etc. These components 350 and
332 and the contrel unit 340 may be mounted on a printed circuit
board (PCB) 330. In this case, the control unit 340 may comprise
a microcomputer, the display unit 350 may comprise a liguid
crystal display {LCD) device to display an extent of
contamination of each filter with numerals, figures and/or
pictures for the user, and the operation buttons 332 changes a
picture of the display unit 350 or turns on/off the water
cleaner to wuser’s intention. The control unit 340 and the

display unit 350 need driving power. To this end, a battery case
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expose the operation buttons 332 and the display unit 350,

respectively, so that the printed circuit board 330, the control

unit 340, the socket connector 336, the pin connector 502, etc. can

be protected. In the rear side of the nmain body 200 are provided a

raw water pipe connecting port 254 for raw water supply and a

purified water pipe connecting port 274 for purified water

di scharge, both of which are exposed to the outside of the water

cl eaner. The raw water pipe 202 is connected to the raw water pipe
connect2f@ portwi2bdhte heddiory tHE0 r aw watcennfodemeachenahydeaninsantted in
the purified water pipe 242 is connected to the purified water pipe
connectomg pare 2/ tloesupphy dduy 06 fi edt wakerfiant heidsensf e main
remai ni ng conponents except the main body 200 and the tank unit 100,
for exanplie, 20t hatteryvease 290 pitthecphhBtedr ciTZuithreand 3BQch the
t he operation buttons 332, the control unit 340, the display unit

350, thertabhe Fader h€rphn Conneckterry3650016 4 hgupptkel GannN@ekoryater
502, the case 400, etc. may be nodified in their detail ed shapes and

nmount i Ng1POSEE L ONTHN yaki edsnvaysr WA head ey ddididdd Ofich a socket
according to a design of the water <cleaner. FIG 4 is an expl oded

per spectbNgovi&W 8h st R danko i 108 31d fehey @i&@?@yggQ?ﬁg%s@ﬁiﬂa a

parts of the water cleaner according to the enbodi nent

presentcipventhan, and F,Ghe SaandrSbnaread opsi de explodgdyy 4 1iq
perspective view and a bottom
cover 402 provided with button holes 404 and a window 406 to
expose the operation buttons 332 and the display unit 350,
respectively, so that the printed circuit board 330, the control
unit 340, the socket connector 336, the pin connector 502, etc.
can be protected.
In the rear side of the main body 200 are provided a raw
water pipe connecting port 254 for raw water supply and a
purified water pipe <connecting port 274 for purified water
discharge, both of which are exposed tc the outside of the water
cleaner. The raw water pipe 202 is connected to the raw water
pipe connecting port 254 to receive the raw water from the
hydrant and the purified water pipe 242 is connected to the
purified water pipe connecting port 274 to supply the purified
water to the user.
The remaining components except the main body 200 and the
tank unit 100, for example, the battery case 290, the printed
circuit beard 330, the operation buttons 332, the control unit

340, the display unit 350, the cable 334, the pin connector 336,
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si de expl oded perspective view of the main body 200 of the water

cl eaner, respectively. FIG 4 shows the tank unit 100 conprising six
cylindrical tanks Ti to T6 by way of an exanple. Al though the tanks

Ti to T6 have different functions, structures and operations, which
will be described in detail later, according to their respective
built-in filters, they will be distinguished as the first to sixth
tanks Ti to T6 according’ to an arrangenent order as long as they

are not particularly nentioned. Wen the tanks Ti to T6 are conbi ned

to the Wad nsbolgt200nneche il bdte 2080:4as08, stabl embox shapeii Ml in
mai n body 200 may conprise a top cover 210 into which the tanks Ti

to T6 atkeinssesliddd ashaddse spidatreo250img t aohkad ichesely tvartilhesr easys,
side of the top cover 210, with the plurality of passages 222, 224,
226, 228it1230% 28% andnd3btdefri,nedchetrvren the m ddlesipjrat @ £250heandater
the top cover 210, and a bottom cover 280 that is provided at the
bottomofedherm ddl e plate 250 and assenbled with the top 17 cover

210, and provides a space in which the first and second neasuring

units 310 ams 360 apdahheRatdRiy waseR0iad ey tdwnbed hdereimaliers 100
the top cover 210, the mddle plate 250 and the bottom cover 280

that coipese-Hdie @i Bedy 2000w 44 t}@airgege&it®doifn fRee fetak! .cleaner
First, the top cover 210 is considered. FlI 6a and 6b are a plan

Vi ew ang@oF &g Si:get‘ﬁiee‘@r@{orclii%ntt QP CONET pZéQenBefi%%&ﬁaohq FA$ r1cs.

6a and 6b in conjunction w
5a and 5b are a top side exploded perspective view and a bottom

side exploded perspective view of the main body 200 of the water
cleaner, respectively.

FIG. 4 shows the tank unit 100 comprising six cylindrical
tanks Tl to T6 by way of an example. Although the tanks Tl to T6
have different functions, structures and operations, which will
be described in detail later, according to their respective
built-in filters, they will be distinguished as the first to
sixth tanks Tl to T6 according to an arrangement order as long
as they are not particularly mentioned.

When the tanks Tl to T6 are combined to the main body 200,
the main body 200 has a stable box shape. The main body 200 may
comprise a top cover 210 into which the tanks Tl to T6 are
assembled, a middle plate 250 attached closely to the rear side
of the top cover 210, with the plurality of passages 222, 224,
226, 228, 230, 232 and 234 defined between the middle plate 250
and the top cover 210, and a bottom cover 280 that is provided

at the bottom of the middle plate 250 and assembled with the top
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the shown figures, the top cover 210 includes a top side 212 into

which the tanks Ti to T6 are assenbled and a side wall 214

projecting downward al ong an edge of the top side 212. The top cover
210 is a part where the tanks Ti to T6 can be assenbled and

di sassenbl ed and serves to connect the inlets and the outlets of the
tanks Tl to T6 to the plurality of passages 222, 224, 226, 228, 230,
232 and 234 defined between the top cover 210 and the mddle plate

250. To this end, a joining structure which can be assenbl ed and

di sassetbbed 290pr avidledrbribest em peadd ons ofhitdie taeksiFestt &andlbsecond
and top portions of the top cover 210. Specifically, first to sixth

rotati ngedtanges dhitt503TB6angagkookndhicele cRdSeS A BTUWAE hdehted.
proj ect downward fromthe bottomof the first to sixth tanks Ti to

T6, respecthaed ynaoieh fitsd t@?sb&@rfb;ed thkangesi16Fbit@ L6550 eatd the

of which conprises an annular Tug and in which the first to sixth

rotati ngoftangesoJEL togdF6LREe LORSEEEd 8SPEREINE YodPr OREEt will be
upward fromthe top of the top 18 cover 212. At |east one fitting

end 1045pL0}e5ts [rompn guigl; surface of each of the first to sixth
rotating flanges TF1 to TF6. In an inner surface of each of the

first to sipxthdixad ggﬁ%egzlldoigcﬁoﬂssicperdroev' ded a screw joi ni ng

part 216 to ich a corresponding fitting end 1 4 of each of the
o ohen” ks, "GhoARREE 30908 ERLAIER LA 'Y LS B e
to 76 i1§op cover 210. Referring to FIGs. 6a and 6b in conjunction with
the shown figures, the top cover 210 includes a top side 212
into which the tanks Tl to T6 are assembled and a side wall 214
projecting downward along an edge of the top side 212. The top
cover 210 is a part where the tanks Tl to Té can be assembled
and disassembled and serves to connect the inlets and the
outlets of the tanks Tl to T6 to the plurality of passages 222,
224, 226, 228, 230, 232 and 234 defined between the top cover
210 and the middle plate 250.
To this end, a joining structure which can be assembled and
disassembled is provided in bottom portions of the tanks Tl to
T6 and top portions of the top cover 210. Specifically, first to
sixth rotating flanges TFl to TF6, each of which comprises an
annular 1lug, project downward from the bottom of the first to
sixth tanks Tl to T6, respectively, and first to sixth fixed
flanges CFl1 to CF6, each of which comprises an annular lug and

in which the first to sixth rotating flanges TFl1 to TF6 are

inserted respectively, project upward from the top of the top

18



inserted in the fixed flanges TF1 to TF6 of the top cover 210 and

then are rotated, the fitting ends 104 of the rotating flanges CF1

to CF6 are rotated and fixed along the screw joining parts 216 of

the fixed flanges TF1 to TF6, and nmay be released fromthe screw
joining parts 216 in a reversed process. Referring to FIG 9 which is

a rear side perspective viewof the first tank Ti, in an inner side

of the first rotating flange TF1 are provided a first inlet Tla

t hrough which external water flows in and a first outlet Tlb through
whi ch inteenalldat eAt fleawst cute fThetfng séndlolduxtlrotia@rks TFrdno d6 outer
have the sanme shape and hence have inlets and outlets, respectively.
For convenfenceof tendh SbEnglieshf bedtvees isibats aotholtd etrsaagsisgmed to
to the first to sixth tanks Ti to T6, a suffix a indicates an inlet

and a BE6fixIh iadi cahes amrguicketor Abibwugh ade notrshows idiithe rixed
figures, reference nunerals Tla and Tlb denote the first inlet and

the firsiangésetrof tbherki Ast plrak dE, af @&t iMalning KR8 €NCe to which
nunmerals T2a and T2b denote the second inlet and the 9 second

outlet of cbheesecand nbankthZingd espactiovel y5 Eekgr ecenduperaks I3asixth
and Tab denote the third inlet  and the third outlet of the third

tank T3yofgepest iveliyed efrenencg nurerals T4a,gnd  Jéb,deneke the d
fourth inlet a%d the fourth outlet of the fou?tgg t%%§1T4,@£ﬁ serewe
respectjyvely, reference nunerals T5a and TSb denote the fifth inlet

and the fifth outlet of the fifth tank T5, respectively, and

ref erence A% TR AN 00 AR &G0 Ui ot WRd AL NPy L& 55

outlet of the six tan
inserted in the fixed flanges TFl to TF6 of the top cover 210

and then are rotated, the fitting ends 104 of the rotating
flanges CFl to CF6 are rotated and fixed along the screw joining
parts 216 of the fixed flanges TF1l to TF6, and may be released
from the screw Joining parts 216 in a reversed process.

Referring to FIG. 9 which is a rear side perspective view of
the first tank Tl, in an inner side of the first rotating flange
TF1l are provided a first inlet Tla through which external water
flows in and a first outlet Tlb through which internal water
flows out. The first to sixth tanks Tl to T6 have the same shape
and hence have inlets and outlets, respectively. For convenience,
to distinguish between inlets and outlets assigned to the first
to sixth tanks Tl to T6, a suffix a indicates an inlet and a
suffix b indicates an outlet. Although all not shown in the
figures, reference numerals Tla and TIb denote the first inlet
and the first outlet of the first tank T1, respectively,

reference numerals T2a and T2b denote the second inlet and the
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respectively. Referring to FIGs. 4, 5a, 5b, 6a and 6b again, in inner
surfaces of the first to sixth fixed flanges CF1 to CF6 on the top
cover 210 are provided first to sixth inlet holes and outlet holes

that communicate with the inlet and outlets of the first to sixth
tanks Ti to T6, respectively. In this case, to distinguish between
inlet holes and outlet holes assigned to the first to sixth fixed
flanges CF1 to CF6, a suffix a indicates an inlet hole and a suffix

b indicates an outlet hole. Although all not shown in the figures,

r ef er enseconderaltsl GFlafandh€Fiskcotenot enkhel i r sksprketi veake andféhence
first outlet hole of the first fixed flange CFl, respectively,

r ef er encemavaks ar3aCkAd Tabd déh2hedehet e Hihel sedend 41 ethdotie: eddout let
the second outlet hole of the second fixed flange CF2, respectively,

ref erense mnumeralis-d CE3akand, Chsgenote1he toisdeihdd ehuheheiandrddeand
third outlet hole of the third fixed flange CF3, respectively,

referencep gunetal $heF4aand Ghréleidengd echbesbauehhounhet b e @drouren
the 20 fourth outlet hole of the fourth fixed flange CF4,

respectiygkyr4, r ebepeneevauper aks CEfacand ol sdangt e dherdy fédhote the
inlet hole and the fifth outlet hole of the fifth fixed flange CF5,

respectivety, andetefgrancenpumenals CiGaiand CRbb denote S h
inlet hole and th% sixth outl et ﬁole OP the sixth flxed'ﬁ?%gﬁge CF6, >,

reSpeCtJi:é/%é/ctW@Py;[heaﬁdr_srlefte(}e%ic@ hnhRLaLhRY Tl anges %%gg taeItEgeofthe

the first o sixthtanks Ti to T6 are assenbled into the first
sixth féf@@hflﬁﬂﬂgﬁ Cg%dtOtQEG %Exth cutlet of the sixth tank T6,

respectively.

Referring to FIGs. 4, 5a, 5b, 6a and 6b again, in inner
surfaces of the first to sixth fixed flanges CFl to CF6 on the
top cover 210 are provided first to sixth inlet holes and outlet
holes that communicate with the inlet and outlets of the first
to sixth tanks T1 to T6, respectively. In this case, to
distinguish between inlet holes and outlet holes assigned to the
first to sixth fixed flanges CFl to CF6, a suffix a indicates an
inlet hole and a suffix b indicates an ocutlet hole. Although all
not shown in the figures, reference numerals CFla and CFlb
denote the first inlet hole and the first outlet hole of the
first fixed flange CFl, respectively, reference numerals CF2a
and CFZb denote the second inlet hole and the second outlet hole
of the second fixed flange CF2, respectively, reference numerals
CF3a and CF3b denote the third inlet hole and the third outlet
hole of the third fixed flange CF3, respectively, reference

numerals CF4a and CF4b denote the fourth inlet hole and the
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the top cover 210, respectively, the first inlet hole CFla and the
first outlet hole CFlb communicate with the first inlet Tla and the
first outlet TlIb of the first tank Tl, respectively, the second

inlet hole CF2a and the second outlet hole CF2b conmunicate with the
second inlet T2a and the second outlet T2b of the second tank T2,
respectively, the third inlet hole CF3a and the third outlet hole

CF3b communicate with the third inlet T3a and the third outlet T3b

of the third tank T3, respectively, the fourth inlet hole CF4a and

t he foufthrobt betlhol @oCEAlI chremifitcatte fixdd thleardgrrcid ) ntespddaively,
and the fourth outlet T4b of the fourth tank T4, respectively, the
fifth inéBérbote Chbaradndcrbe finkt MrGH Ideindted e HeF5h frxmimi eatieole and
with the fifth inlet T5a and the fifth outlet T5b of the fifth tank

T5, respeetivelfth amd-ide sivtle | det hake GHGmrandrihedsi i | etrs,
hol e CF6b communicate with the sixth inlet Téa and the sixth outl et

T6b of réfgestxiBlyankantd, reespesteVvelineran saddikrtd ORind NCE BB [RBMote the
side of the top cover 210 are 21 provided a plurality of grooves in

whi ch thexphunahicky Ki1e pagsages 222.+1224ur 226, 2% @§0th83?s g, 284veq

can be fornmed by close adhesion to the mddle plate 25

Speci fiephhye td¥s ) aWe pRIRN RURR! Y mﬁ@%@gghQZfoﬁéfﬁm'yocatshE&ﬂhWkﬁtatmg
the first inlet hole la, the first passage 224 conmuni cating t

first Of'iéu?&eg'o'ﬁl GELD it Ny f hepge ridsﬂ ni gt h%] CFCg Axsthe SeGong £

passage 226 communi cating the seco out | et wth the thir

inlet  holenCF3a, shRe thid d-passage 228.GemeypLgatdng dhe ¢hrdy cre of

out | et
the top cover 210, respectively, the first inlet hole CFla and

the first outlet hole CFlb communicate with the first inlet Tla
and the first outlet Tlb of the first tank T1l, respectively, the
second inlet hole CFZa and the second outlet hole CF2b
communicate with the second inlet T2a and the second outlet T2b
of the second tank T2, respectively, the third inlet hole CF3a
and the third outlet hole CF3b communicate with the third inlet
T3a and the third outlet T3b of the third tank T3, respectively,
the fourth inlet hole CF4a and the fourth outlet hole CFi4b
communicate with the fourth inlet T4a and the fourth outlet T4b
of the fourth tank T4, respectively, the fifth inlet hole CF5a
and the fifth outlet hole CF5b communicate with the fifth inlet
T5a and the fifth outlet T5b of the fifth tank TS5, respectively,
and the sixth inlet hole CFéa and the sixth outlet hole CF6b
communicate with the sixth inlet T6a and the sixth outlet Téb of
the sixth tank T6, respectively.

In addition, in the rear side of the top cover 210 are

21



hole CF3b with the fourth inlet hole CF4a, the fourth passage 230
comuni cating the fourth outlet hole CF4b with the fifth inlet hole
CF5a, the fifth passage 232 communicating the fifth outlet hole CF5b
with the sixth inlet hole CF6a, and the purified water discharge
passage 234 communicating with the sixth outlet hole CF6b are

provi ded i ndependent of each other. Although the figures show one

end of the fifth passage 232, which comrunicates with the fifth

outl et hole CF5b and the other end of the fifth passage 232, which
comuni gadesdadlt hat helwrathty i et draloere@GF6dan Wwhhca niddl epparbioay of
of the fifth passage 232 disconnected, the fifth outlet hole CF5b

and thepssxabesnber, lxdse CR6R, aresconsect edzt mmeach3 ot heh by neangd by
of the second neasuring unit 360, which will be described later. In

additi oploatd thBeside Wad | tRd4matidike g coven. 218pks i rRCAYIGEd tthe raw
battery receiving port 248 in which the battery case 290 is

recei vegat & SGuppl yapRkaREE PO Hoafuinl 88 nih6rikal ey rieaei i 18k hole
port 248 is provided a fixing nmenber 298 such as a 22. hock for

fixing @ntayetgasingsat dLaplgone 61 demAfint B DALt ehX 0338 290 R% hole
means of a spring. In addition, at the side wall 214 of the top

cover 23819eqf: chhey DAt tRIQh HLCELVEND RA 248, 1S LR Oyég&?d?ﬁ%%%%ge 226

button 296 for fixing or releasing the insertion state o

Prgtn Ler Yo Gfien 200 DY g CORLS %déd;}d}ﬁa téﬁﬁti%i ng1 geEer, &?%t Ef,%ugf;,iti?cﬁfiélet
pul ation. Next, the m e plate 250 1S considered. a’is a
plan Viﬁyﬂgfcﬁgg,”k%gl%H%fg(%égggégtf@Qegommunicating the third outlet
hole CF3b with the fourth inlet hole CF4a, the fourth passage
230 communicating the fourth outlet hole CF4b with the fifth
inlet hole CFb5a, the fifth passage 232 communicating the fifth
cutlet hole CFS5b with the sixth inlet hole CF6a, and the
purified water discharge passage 234 communicating with the
sixth outlet hole CFéb are provided independent of each other.
Although the figures show one end of the fifth passage 232,
which communicates with the fifth outlet hole CF5b and the other
end of the fifth passage 232, which communicates with the sixth
inlet hole CFé6a, with a middle portion of the fifth passage 232
disconnected, the fifth outlet hole CF5b and the sixth inlet
hole CF6a are connected to each other by means of the second
measuring unit 360, which will be described later.
In addition, at the side wall 214 of the top cover 210 is
provided a battery receiving port 248 in which the battery case

290 is received. Also, at a proper position inside the battery

receiving port 248 is provided a fixing member 298 such as a
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closely to the rear side of the top cover 210, and FIG 7b is a rear
side view of the mddle plate 250 facing the bottomplate 280.
Referring to FIGs. 5a, 5b, 6a, 6b, 7a and 7b, the mddle plate 250,
which is attached closely to the rear side of the top cover 201

makes the plurality of passages 222, 224, 226, 228, 230, 232 and 234

i ndependent of each other. Also, on the mddle plate 250 are nounted
the first and second neasuring units 310 and 360 and ot her

connecting nmenbers. Wien the mddle plate 250 is attached closely to

t he reanoskd&ocaf fihadppacoveel2dfing wawlamiterosappliyehelre 252 battery
communi cating with the raw water supply passage 222 and a purified

wat er disebarge bol ResfBMYAI gabbRGngW tin thed Purdd ) e wahers diischarpezi4
passage 234 protrude through the top cover 210. At this tinme, the

raw water suRpl ¥Yopol@ b2 208 caumected tindhe-y awewatieh nhi Pso202 sviga i s
the raw water connecting port 254 and the purified water "di'scharge

hol e 272-b$iacqnpestied bHackhe Rud fded MaLely RIPe L1 Vi ay e insertion
purified water 23, connecting port 274. In addition, the first an

second roRo (Y t n 0 r oy} i hereaf: si
t he nidﬂ?%§%lgteT%g%.§%%%g¥?rgﬁgénéggtspﬁgeﬁ%??g%%gn o%ﬁ%c??’tlgfrgéyber

wat er S?@@'ghP8£$h2§§e%26tH&ni%@f&@@%ﬁf connecting port 254 and the

second neasuring-unit connects one end 232a of the fifth passage
232 ot nedh gL el {16, 86O AR 10 A, endthe top cover
first FIG. 7a 1is a plan view of the middle plate 250 attached
closely to the rear side of the top cover 210, and FIG. 7b is a
rear side view of the middle plate 250 facing the bottom plate
280.
Referring to¢ FIGs. 5a, 5b, 6a, 6b, 7a and 7b, the middle
plate 250, which is attached closely to the rear side of the top
cover 201, makes the plurality of passages 222, 224, 226, 228,
230, 232 and 234 independent of each other. Also, on the middle
plate 250 are mounted the first and second measuring units 310
and 360 and other connecting members. When the middle plate 230
is attached closely to the rear side of the top cover 210, a raw
water supply hole 252 communicating with the raw water supply
passage 222 and a purified water discharge hole communicating
with the purified water discharge passage 234 protrude through
the top cover 210. At this time, the raw water supply hole 252
is connected to the raw water pipe 202 wvia the raw water
connecting port 254 and the purified water discharge hole 272 is

connected to the purified water pipe 274 via the purified water
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flowi ng-in water port 312 connected to the raw water connecting port
254, a first flow ng-out water port 316 connected to the raw water
supply hole 252, and a first housing 314 interposed therebetween.
The second neasuring unit 360 conprises a first flow ng-in water
port 362 connected to a first connecting hole 262 perforated in the
m ddl e plate 250 to conmunicate with the one end 232a of the fifth
passage 232 of the rear side of the top cover 210, a second

fl ow ng-out water port 366 connected to a second connecting hole 266
perforatedneatthe poddl e7pl.ate 250 to communicate with the other end
232b of the fifth passage 232 of the rear side of the top cover 210,

and a seconth hotsi HeBp4t hé Nf BF POSLAC t Het ehet Megsurl fig addi 5 0R10aand 360
purified water discharge port 276 is provided at the purified water

di schargee hpkev2d8aofint heer @abrskdacobrt BRe fhdahe phate 250 .anghbsfirst
connected to the purified water connecting port 274 via a tube 278.

Al t houghe A8hr€hgalihY+SRQWN chRnbhe sf kgl 8% iWhttdhe fldsily ahe 2452 o the
second housi ngs 314 and 364 of the first and second neasuring units

310 and, 3608t e Mt and Mmeld essd ohaki eaegxge%o Ik syl @nd: azeg

v
counter such as a lead swtch for neasuring the nunber of rotation

of the &H@ﬁéé@ , JhRer&Ry abbowRg e E%@é’lﬁtﬁ%% eOfZB\Qanééi[rpecgebetween

5
nmeasured based on a result of counting e counter. erably,

" on LSk B0 0! B o PRS0 WL P00 ST s

deconprgﬁéin93£@§ns The first measuring unit 310 comprises a first

flowing-in water port 312 connected to the raw water connecting

port 254, a first flowing-out water port 316 connected to the

raw water supply hole 252, and a first hocusing 314 interposed

therebetween. The second measuring unit 360 comprises a first

flowing—-in water port 362 connected to a first connecting hole

262 perforated in the middle plate 250 to communicate with the

one end 23Z2a of the fifth passage 232 of the rear side of the

top cover 210, a second flowing-out water port 366 connected to

a second connecting hole 266 perforated in the middle plate 250

to communicate with the other end 232b of the fifth passage 232

of the rear side of the top cover 210, and a second housing 364
interposed therebetween.

In addition, a purified water discharge port 276 is provided

at the purified water discharge hole 272 of the rear side of the

middle plate 250 and is connected to the purified water

connecting port 274 via a tube 278.

Although not clearly shown in the figures, in the first and
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allows a supply pressure of the raw water supplied to the raw water
supply hole 252 via the first flowout water port 316 to be

constant. For reference, the first neasuring unit 310 is disclosed

i n Korean Patent Applications No. 10-2004-50984 and No.

10- 2004- 15194, owned by the present applicant, on the basis of which

t he second neasuring unit 360 nmay be easily practiced by those

skilled in the art. Now, the bottom cover 280 wll be described with
reference to FIGs. 5a and 5b. In the bottom cover 280 is defined a
nmount i ngecepac@c2@8 nigs whi4hanhe Ik tef y thasef 290 | asdr tsettdmi theasuring
battery receiving port 248 is accommodated. In the nounting space

288 is uproyi dédt arlcealc@Gparagmd86tpdshimngimetl tdwe bathetygcase 29%oving
ina direction opposite to an insertion direction. Wen the battery
case 290luBdi rSer t ed dnirad:hesuvlntdNgaspacel 288teh ther bakhemcoverthe
280 via the battery receiving port 248 of the side wall 214 of the

top covelmzdp, oat reestioneosi denof impheibalt emerease 290chsngawght flow
and fixed by a fixing nmenber 289 25 of the top cover 210, with the

bat t er yaftager 280 ehasti ¢t etk cadir&d asdd&afonce oksthe lwafcSRE N by
286. \Wen a user pushes the push button 296, the battery case 290 i's

pushed wowd by¥uaberel astbeelante, ofint hed ead SPrings 288 3ThGoB ik B irst
perspective view of the main body 200 of the water cleaner when

vi ened fid 08 AML@NG S8 i Bherent fremdhosg aleclihfBesingd n@’équsSnging a

according to the enbodi nent of the present 1nvention, Showng t

first tfié%f%fbfi&%ﬁbﬁﬂﬁﬁge%ugﬁl 59 Cf@bber. The decompressing means

allows a supply pressure of the raw water supplied to the raw
water supply hole 252 wvia the first flow-out water port 316 to
be constant. For reference, the first measuring unit 310 is
disclosed in Korean Patent Applications No. 10-2004-50984 and No.
10-2004-15194, owned by the present applicant, on the basis of
which the second measuring unit 360 may be easily practiced by
those skilled in the art.

Now, the bottom cover 280 will be described with reference to
FIGs. 5a and 5b. 1In the bottom cover 280 is defined a mounting
space 288 in which the battery case 290 inserted in the battery
receiving port 248 is accommodated. In the mounting space 288 is
provided a leaf spring 286 pushing out the battery case 29%0 in a
direction opposite to an insertion direction.

When the battery case 290 is inserted into the mounting space
288 of the bottom cover 280 via the battery receiving port 248
of the side wall 214 of the top cover 210, at least one side of

the battery case 290 is caught and fixed by a fixing member 289
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projecting fromthe top side of the top cover 210, the screw | oining
parts 216 provided in the inner surfaces of the first to sixth fixed
flanges CF1 to CF6, and portions of the first to sixth inlet holes

CFla to CF6a and the first to sixth outlet holes CFlb to CF6b.

Qutl et pins 218 projecting fromthe top side 212 of the top cover

210 at the inner surfaces of the first to sixth fixed flanges CFl1 to
CF 6 and inserted in the first to sixth outlets Tlb to T6b of the

first to sixth tanks Ti to T6, and inlet pins 268 projecting from

t he toposi daeoftdrhecoweldl 210¢cowat25hanththseyt edsen 2dte Jidastiddred by
sixth inlets Tla to Téa of the first to sixth tanks Tl to T6 after

passi ngah hedaghith€ortir sif tthesiDddT igPeindhal ®p, Chltrert & Ghbar Whihd€ the
described later (see FIGs. 5a, 6a and 7a). The above-described main

body 208usmy hetsemerdezedewet hhact &Py nhpat hoof the aynd@t Ju@Spy an
follows. Hydrant 4 raw water pipe 202 3 raw water pipe connecting

port 25414sfi&StopBasyEi fPeUNkLa330r fngaysuat er supply hole 252 26
-) raw wat er supply passage 222 -* firsSt inlet hole CFla 4 first

tank Ti 4 fpfs! eutdethdle S ive fiIsh Ressage al4ns ndool Mflthe
hol e CF2a 4 second tank T2 -~ second outlet hole CF2b 4 second

passagewgg@r4cﬁggﬁgriWﬁghiUﬁé%éigﬁréﬁtgﬁ{g?&%gkgl%égﬁghgi%@éﬁﬁ#fé% at

hole CF3b 4 third passage 228 4 four ol _ fou

Ta ¢ g oIS ele, GEID Ao, ORSSBSC-MtoLLL DA TR BPLene

Fifth passage: 432 4nbliSh the first to sixth fixed flanges CF1 to CF6
projecting from the top side of the top cover 210, the screw
Jjoining parts 216 provided in the inner surfaces of the first to
sixth fixed flanges CFl to CF6, and portions of the first to
sixth inlet holes CFla to CF6a and the first to sixth outlet
holes CFlb to CF6b. Outlet pins 218 projecting from the top side
212 of the top cover 210 at the inner surfaces of the first to
sixth fixed flanges CFl to CF 6 and inserted in the first to
sixth outlets Tlb to Téb of the first to sixth tanks Tl to T6,
and inlet pins 268 projecting from the top side of the middle
cover 250 and inserted in the first to sixth inlets Tla to T6a
of the first to sixth tanks TI to T6 after passing through the
first to sixth inlet holes CFla to CFb6a will be described later
(see FIGs. 5a, 6a and 7a).

The above-described main body 200 may be summarized with a

moving path of the raw water as follows.

Hydrant = raw water pipe 202 = raw water pipe connecting

port 254 - first measuring unit 310 = raw water supply hole 252
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connecting hole 262 -~ second neasuring unit 360 -~ second

connecting hole 266 4 other end 232b of fifth passage 232 4 sixth
inlet hole CF6a -~ sixth tank T6 4 sixth outlet hole CF6b 3 purified
wat er di scharge passage 234 4 purified water discharge hole 272 4
purified water discharge port 276 3 tube 278 3 purified water pipe
connecting port 274 4 purified water pipe 242 4 user Hereinafter,
the tank unit 100 is considered. It is shown in FIG 9 that the first
to sixth inlets Tla, T2a, T3a, T4a, T5a and T6a and the first to

sixth oth|edw Watber T2bppl¥3PasIdbe 12b and-Tebr aiglpr oMbUdedcinat R first
first to sixth rotating flanges TF1 to TF6 of the first to sixth

tanks TtatR TI6)> respectiwalet. ddid hisiwase, s praf epabd yge t Desf ¥ Stecond
to sixth inlets Tla, T2a, T3a, T4a, T5a and T6a of the tanks Ti to

T6 may ihectogated @tzLedtralcpitigne ob thestebald naidiangesidrérts >
TF6 and the first to sixth outlets Tlb, T2b, T3b, T4b T5b and 27

T6b maysbechacaked-ak auterysides ofifhe: rabati gkl a89es ikl ¢ Ok 13 >

TF6. The tanks Ti to T6 used in the water cleaner of the present

i nventl@ﬂlgayetaeleen%r q' | \ercdassi fing d' @ta%sta!geeezé% ngs ﬂﬂ‘cr;t?ﬂkfnlet hole

depending a built-in filter and its tion,” that is,

cont ai ném%asarpgur{h'ttearmiomf'btekwgtﬁndodtef@cv' 191 VObRRb! & fouren

or ganl c substances contained in the raw water ram c

fg”{ ﬁ;”}'raggs %erz%%'aﬁa)f ;%t%]rézlﬁ?%% n?;olkeg ddle S MPPELLT @3 ,GONtAI Bede; £y
outlet hole CF5b = one end 232a of fifth passage 232 = first
connecting hole 262 2> second measuring unit 360 = second
connecting hole 266 = other end 232b of fifth passage 232 =
sixth inlet hole CF6a =2 sixth tank T6 => sixth outlet hole CFéb
-2 purified water discharge passage 234 = purified water
discharge hole 272 = purified water discharge port 276 = tube

278 = purified water pipe connecting port 274 = purified water

pipe 242 = user

Hereinafter, the tank unit 100 is considered.

It is shown in FIG. 9 that the first to sixth inlets Tla, T2a,
T3a, T4a, THa and Téa and the first to sixth outlets Tib, T2b,
T3b, T4b, T5b and T6b are provided in the first to sixth
rotating flanges TFl to TFé of the first to sixth tanks Tl to
T6}, respectively. In this case, preferably, the first to sixth
inlets Tla, T2a, T3a, T4a, TS5a and T6a of the tanks Tl to T6 may
be located at central portions of the rotating flanges TF1l to

TF6 and the first to sixth outlets Tlb, T2b, T3b, T4b, T5b and
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containing a functional filter containing beneficial substances such
as vitamn for inproving quality of the purified water. Each of the
first to sixth tanks Ti to T6 may contain at |east one of the carbon
filter, the ceramic filter and the functional filter, which nay be
selected in various ways in their order or conbination according to
use purpose. FIGs. 10 to 12 are sectional views of these three kinds
of tanks, respectively. For convenience, it is assuned that a

carbon tank shown in FIG 10 is the first tank Tl, a ceramc tank
shown i DeF|Gaylhei $otheethiatd camle 3 deandfa frncidtotaing tANKnSEOWTEFL to
in FIG 12 is the sixth tank T6. First, in the first tank T1 shown as
the carbbé.tank in FIG 10 are defined a flowin space |

comuni cating selectively with the first inlet Tla via a first check

val ve 110 artik acdhoyr 0ut toSpaca:idbLomuphealbigrselieahicvelyr Wikd phesent
first outlet TlIb via a second check valve 120, with a cylindrica

carbon fité€fibn A8y Meerfasad therebei weene@ndnfor FhRget WA r3RACES tanks
separately from each other. In nore detail, as shown in the figure,

inside 4bgchiis Ea%@iig—ﬂﬁSﬂyﬁﬁéﬁkﬁhéiiﬁéSEuBE@ﬂ§%?rtB%Q?j%QG_chérbon

pr edet er m ned ei ght communi cating selectively with the first inlet

Tla viacatpe fdxsdiehegk yahﬁﬁxﬁ&P-ng%e%ar@eg Tkh&@ér%&é?r%ﬁand£%ﬂoving

the first transfer pipe 116 is placed at a position an t

predet ey ged; bei ght,,The battom side offhe,cqrbop fijter gyi Syater, a
nount ed on and atta%%eﬁ close%y to a first annul ar carbon filter
ceramic tank containing a ceramic filter for removing fine
impurities contained in the raw water, and a functional tank
containing a functional filter cocntaining beneficial substances
such as vitamin for improving gquality of the purified water.
Each of the first tec sixth tanks Tl to T6 may contain at least
one of the carbon fililter, the ceramic filter and the functiocnal
filter, which may be selected in varicus ways in their order or
combination according to use purpose.
FIGs. 10 to 12 are sectional views of these three kinds of
tanks, respectively. For convenience, it is assumed that a
carbon tank shown in FIG. 10 is the first tank Tl, a ceramic
tank shown in FIG. 11 is the third tank T3, and a functional
tank shown in FIG. 12 is the sixth tank T6.
First, in the first tank Tl shown as the carbon tank in FIG.
10 are defined a flow-in space I communicating selectively with
the first inlet Tla via a first check wvalve 110 and a flow-out

space O communicating selectively with the first outlet Tlb via

a second check wvalve 120, with a cylindrical carbon filter C
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frame 115a that surrounds an outer surface of the first transfer

pi pe 116 and is attached closely to an inner surface of the first
tank Ti. The top side of the carbon filter Cis covered and encl osed
by a second annul ar carbon filter frame 115b that surrounds the
outer surface of the first transfer pipe 116. Wth the carbon filter
C as a boundary, the flowin space | is defined by the inside of the
first transfer pipe 116 and the outer side of the carbon filter C,
and the flowout space 0 is defined between the first transfer pipe
116 anditberpasdban thiddaer weenBeiv@etiothentl rsio | sbetedl acpRddthay from
first transfer pipe 116 1is interposed the first check valve 110 to
sel ectiygety opegarthe first inlet Tla. Between the fl ow out space O
and the first outlet Tlb is interposed the second check valve 120 to

sel ectivel yropdhd heeffd 18! Dutdiedud | D chas thiguedd, sdbead 14188 fff@t?ktank
val ve 110 conprises a first circular packing 112 covering 29 and

encl osing tihe Fibstgbal e Higand: afil£st %g;kgglié4 o £XEr féﬁ@ké%hlned

el astic force to allow the first packing 1 cover the Tirst

inlet Tla;q @@dcb%u%ﬁmqn@egglg%i/@e 0,i¢QPLASES1388CoMetr T1a via

circul ar packing 122 surrounding t er side of the first

{ransf ec, pi pe, 146 cAadicauenng ANd ongl 05Lagon tReI LELSE QULLES TG che

and a secon Spring 4 exerC| Sl ng an orce to a

second packing, 122:L0 caver ihe (LT ﬁgafggt'ect T Bos CPOSRAYRNLLY 1 WIP 1o

Q
the first and secon% pac |ngs
predetermined height. The bottom side of the carbon filter C is

mounted on and attached ciosely to a first annular carbon filter
frame 115a that surrounds an outer surface of the first transfer
pipe 116 and is attached closely to an inner surface of the
first tank Ti. The top side of the carbon filter C is covered
and enclosed by a second annular carbon filter frame 115b that
surrounds the outer surface of the first transfer pipe 116. With
the carbon filter C as a boundary, the flow-in space I 1is
defined by the inside of the first transfer pipe 116 and the
outer side of the carbon filter C, and the flow-out space 0O is
defined between the first transfer pipe 116 and the carbon
filter C.

Between the first inlet Tla and the first transfer pipe 116
is interposed the first check valve 110 to selectively open the
first inlet Tla. Between the flow-out space 0 and the first
outlet Tlb 1is interposed the second check wvalve 120 to
selectively open the first outlet Tlb. To this end, the first

check wvalve 110 comprises a first circular packing 112 covering
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are raised, they open the first inlet Tla and the second outlet TIb.
Referring to FIG 8, when the first rotating flange TF1 of the first
tank Ti is inserted and fixed in the first fixed flange CFl of the

top cover 210, the first packing 122 is raised by the inlet pin 268
inserted in the first inlet Tla to open the first inlet Tla, and the
second packing 112 is raised by the outlet pin 218 inserted in the
first outlet Tlb to open the first outlet Tlb. In addition, by

opening of the first and second check valves 110 and 120, the first
inlet hohe Ghalefinghechop Tiovear 2k qommiri canes withitBe fhpsing 114
inlet Tla of the first tank Tl and the first outlet hole CFlb of the

top coveker@l®i€gmamni £B4LsiM EBrthe dd reti1omt ket Tib-of FB@kEthStllz to
tank TlI. The raw water delivered fromthe first inlet hole CFla of

the topogovercdo dis-supphied i ftg, thendi nsde t akcHa Vicdelhe tréli%é 120
inlet Tla of the first tank Ti and then overflows the first transfer

pi pe 116:h0r Pecfi I egeb@n&h%lfrlc‘?ﬂh'ﬁ' SPALENG - W8I | 8,1 AGun 30 AWt Bl oy

filled inthe f|OMFIn space flows into the flowout space 0 after

passi ngs { hr ough he ﬁ?f@@ngkbhg?érmg%ﬁ%lQ&Lde %Qrgggbﬁﬁ %b§LﬁPCg§C96§lng

absorbed and renoved fromthe raw and the resu raw wat er

i's di schal (}q]gsoc t %%t{liertStT%ft Iaqg%agol geggég %pﬁ;{}?g %4co§er . %glw an

the first o et TIb (see

£
out or ST IRBTCL PEETT kD B BPeprReeTte b <Shhe |05v33r0r Haddo Torst

supportoégfééeffgq spring 124 and |s

Consequently, when the first and second packings 112 and 122
are raised, they open the first inlet Tla and the second outlet
Tlb. Referring to FIG. 8, when the first rotating flange TF1 of
the first tank Tl 1s inserted and fixed in the first fixed
flange CF1l of the top cover 210, the first packing 122 is raised
by the inlet pin 268 inserted in the first inlet Tla to open the
first inlet Tla, and the second packing 112 1is raised by the
outlet pin 218 inserted in the first outlet Tlb to open the
first outlet Tilb. In addition, by opening of the first and
second check wvalves 110 and 120, the first inlet hole CFla of
the top cover 210 communicates with the first inlet Tla of the
first tank T1 and the first outlet hole CFlb of the top cover
210 communicates with the first outlet Tlb of the first tank Ti.
The raw water delivered from the first inlet hole CFla of the
top cover 210 1is supplied into the first tank Tl wvia the first
inlet Tla of the first tank Tl and then overflows the first

transfer pipe 116 to be filled in the flow-in space I. While the
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formed with a plurality of first through holes hl to prevent flow of
the raw water from being obstructed. Reference nunmeral 126 denotes a
first buffer plate that surrounds the outer side of the first

transfer pipe 116 at a predeterm ned position on the top side of the
carbon filter C so that the raw water overflowing the first transfer
pi pe 116 is evenly filled throughout the flow out space 0 of the

first tank TI. FIG 11 is a sectional view of the third tank T3 as

the ceramc tank. As shown in this figure, a second transfer pipe

136 conmmami eateng fwillkd hie tdrig df isl-ein T3ayvéara filtivsd jcheck heak vew-out
130 is directly inserted in a ceramc filter S. Accordingly, the

flowinsgpase d igrdefipadsbygordnrdtg | BakdecaBboh herisacandctransigf:ie
pi pe 136 communi cating selectively with the third inlet T3a via the

third chegknval verk3Qncard 4:he £HOMELOMt 25RACR L JdN t BEoAVL SIS B water
the ceramc filter S comunicates wth the third outlet T3b via a

fourth ghecknwal ves IA0.n31Lhe earam o f hhiteh .94ks fd MedoWdil @ ouriet
plurality of fine holes. The third check valve™130 conprises a third

ci rcul Clel verd,ng engl-osi thi i 3 nd
a thirgﬁ%%%iﬁgagﬁéﬁgeﬁggcﬁgﬁﬂgcgﬁgglgg?i?kg%rgggtghﬁ%ﬂbmﬁ%ﬁ%eghﬁgg (see
packi ng=132 5g’c$ge£n%h§a}hird inlet T3a, and the fourth check val ve

140 conprises a fourth circul ar packing 142 surroundi ng the outer

P e O (I PSERRL LESTPLED RS MR-0C SRUCILIBANC S 08 ML N

to all O%é[\@esil9%5&Hdga%lﬁien%u%%2‘;: tsoi eovoeil:: ‘it,}t.]ee %E_"rrsg transfer pipe 116 in

the flow-out space C to support the second spring 124 and is

formed with a plurality of first through holes hl to prevent

flow of the raw water from being obstructed. Reference numeral

126 denotes a first buffer plate that surrounds the outer side

of the first transfer pipe 116 at a predetermined position on

the top side of the carbon filter C so that the raw water

overfiowing the first transfer pipe 116 1s evenly filled
throughout the flow-cut space O of the first tank T1.

FIG. 11 is a sectional view of the third tank T3 as the

ceramic tank. As shown in this figure, a second transfer pipe

136 communicating with the third inlet T3a wvia a third check

valve 130 is directly inserted in a ceramic filter S.

Accordingly, the flow-in space I is defined by only the inside

of the second transfer pipe 136 communicating selectively with

the third inlet T3a via the third check valve 130, and the flow-

out space O in the outside of the ceramic filter S communicates

with the third cutlet T3b via a fourth check wvalve 140,
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outlet T3b. In addition, a second hole plate 138 to support the
fourth spring 144 surrounds the outer side of the second transfer
pi pe 136 and term nates the flow out space 0. The second hole plate
138 is formed with a plurality of second through holes h2. Simlarly
to the above description, when the third rotating flange TF3 of the
third tank T3 is inserted and fixed in the third fixed flange CF3 of
the top cover 210, the third packing 132 is raised by the inlet pin
268 inserted in the third inlet T3a to open the third inlet T3a, and

accordi ngl ythé heetéihid fintet Hole £530e0fwite L0p1€OYEIt¢1Of fine holes.
communi cates with the third inlet T3a of the third tank T3. Al so,

the fourh8 packingnd4? v 1viailsad dymghesutd eth Pid A8 nserbedkifng 132
the third outlet T3b to open the third outlet T3b, and accordingly;

the thiggvouthgt a0l enCE39: 04 the tap &PVen1 240 1eamuini cat as, W hsprinq
the third outlet T3b of the third tank T3. 32 Consequently, while

the ra t l5i j.nt : L.hi i nl et a ,.qf. .
cover 2%%@f%%ﬁg%?%ﬁg%?ﬁgpt%%%%g%gnggq%g &fﬁ ?Eg5%h?§% Fnl§?h$§%9§HHF 132

passes {hrough.the,ceramg fili TSe aéﬁﬁ”t&%”ﬁ€?£éﬁlé%%gkoualve 140
pe

removing fine inmpurities is rformed, and then the tesulfant raw

Johe L PERBLO KR,LDR, ALIAAU L Dabe A0 BE LB AD, I e

AR LIS e (S RHT N S MUREORER MR R

the third outlet T3b and a fourth spring 144 exercising an

elastic force to allow the fourth packing 142 to cover the third
ocutlet T3b.

In addition, a seccond hole plate 138 to support the fourth

spring 144 surrounds the outer side of the second transfer pipe

136 and terminates the flow-out space O. The second hole plate

138 is formed with a plurality of second through holes h2.

Similarly to the above description, when the third rotating

flange TF3 of the third tank T3 is inserted and fixed in the

third fixed flange CF3 of the top cover 210, the third packing

132 is raised by the inlet pin 268 inserted in the third inlet

T3a to open the third inlet T3a, and accordingly, the third

inlet hole CF3a of the top cover 210 communicates with the third

inlet T3a of the third tank T3. Also, the fourth packing 142 is

raised by the outlet pin 218 inserted in the third outlet T3b to

open the third outlet T3b, and accordingly, the third outlet

hole CF3b of the top cover 210 communicates with the third

outlet T3b of the third tank T3.
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operation to the carbon tank shown in FIG 10. As shown in FIG 12,

the flowin space | conmmunicating selectively with the sixth inlet

T6a via a fifth check valve 150 and the fl ow out space O

comuni cating selectively with the sixth outlet T6B via a sixth

check valve 160 are defined with functional filters B interposed

t her ebetween. More specifically, inside the sixth tank T6 is provided

a third transfer pipe 156 of a predeterm ned hei ght comuni cating
selectively with the sixth inlet Téa via the fifth check valve 150.

A pluralityaisdanesit Dpal whiillicershd irawpl wgesk atsugppasidt | Oftol @WRY third
than the predeterm ned height. The functional filters B contain

vari ousi hesef heilal csuest@ncese 8uph caver taI Ni1os Chint 8r @ naddad A tank
st abl e substances such as ceramc balls, to be dissolved into

purifiedzwaigr cher thhegpunnase I@fa IRl QM i s %@Jdd% Ahd NeePiridi ethter
water. The functional filters are nounted on a third hole plate

158 thag, sugroggds tbﬂ@ya@{oﬁld@te 3 OF thendding transfernpipeclab ;s
and is formed with a plurality of hird through holes h3 and an

annul arpf Hpsthonal ohil E%nf EREE 133 LRt (S K %ﬂlf e ouel sl 86 Of tne

t he thlrd transfer pi pe 156 and is attached clo y to an I nner

Surfaceuﬁi &h8u§iéEthi’chﬂ:§ﬁeo}h%h | Qu; '%o%%cg Ofﬁtaﬂgﬁi‘a&dpﬁfdfémet

t he si xt nlet T6 i nsi d out's
tr ansf i d | ow:= 0O 4 Space O is defined bel ow the
third ho?% g %%2P£§%' %’ %’ ?Zn%%loggl filter frame 155. Between

the S'Xthlﬂﬁ él F‘ﬁﬂg tP? tglrdsec%ggggi 8 & %Gthe sixth tank Té& as
the functional tank, which is similar in its structure and
operation to the carbon tank shown in FIG. 10. As shown in FIG.
12, the flow-in space I communicating selectively with the sixth
inlet Téa via a fifth check wvalve 150 and the flow-out space 0O
communicating selectively with the sixth outlet T6B via a sixth
check valve 160 are defined with functional filters B interposed
therebetween.

More specifically, inside the sixth tank Té is provided a
third transfer pipe 136 of a predetermined height communicating
selectively with the sixth inlet T6a wvia the fifth check valve
150. A plurality of functional filters B is placed at a position
lower than the predetermined height. The functional filters B
contain wvarious Dbeneficial substances, such as vitamin, which
are added to stable substances such as ceramic balls, to be
dissolved into purified water for the purpose of improving
guality of the purified water. The functional filters B are

mounted on a third hole plate 158 that surrounds the cuter side
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is interposed a fifth check valve 150 conprising a fifth circular
packi ng 152 covering and enclosing the sixth inlet Téa and a fifth
spring 154 exercising an elastic force to allowthe fifth packing

152 to cover the sixth inlet T6a in order to selectively open the
sixth inlet Téa. Al so, between the third hole plate 158 and the

sixth outlet T6b is interposed a sixth check valve 160 conprising a
sixth circul ar packing 162 surrounding the outer side of the third
transfer pipe 158 and covering and enclosing the sixth outlet T6b

and a sbéxtbhspthhgd t@é4nexerciosiprg13@ enastis fomeel i@ |OWiheality of
si xth packing 162 to cover the sixth outlet T6b in order to

sel ectiweiydopenciie BSbxéd autlata Teh. Aghordi nghice Woea1t e 19ie¢t hrrame
rotating flange TF6 of the sixth tank T6 is inserted and fixed in

the sixthsfixed ELhareenek6rat ouhert apgeover +210,c iy fﬂﬁéﬁgf@@k@rigge 156
152 is raised by the inlet pin 268 inserted in the fifth inlet

to openyihei§i EthabAkRt c134T6arcanRd 36eRLHAINAH Phcd RE Sind Nsi A eteank T6.

hol e CF6a of the top cover 210 comunicates with the sixth inlet Té6a

of the ?Eétf‘lé@ﬂfn-rg?aé@dlt he sitihcauikete hol & (Fab af, the topr@&V&E to

210 connunlcates h the sixth outlet "Teb of the sixth tan

Conseqt ﬁoIELE%CF‘%g& ""Bﬁﬁéla‘é (fetg'lérg Eget@n{%f%ﬁ:dyq_‘égg 1'5%t %n € ne

sixth in is suppli into si xth

si xth Iflig“t“n‘:’r?ﬁe ??Qet 'benlg"ﬁé%#f?&‘@wbg%%h' " %hﬁ:@fﬁr %%8%56 ﬁsﬁje and
f

be filled i OW i n space t'he " aw wa

Flowin 2page, Lo {Loye H‘i@e%h& hQVY Q4!

Between the sixth inlet Té6a and the third transfer pipe 156
is interposed a fifth check wvalve 150 comprising a fifth
circular packing 152 covering and enclosing the sixth inlet Té6a
and a fifth spring 154 exercising an elastic force to allow the
fifth packing 152 to cover the sixth inlet T6a in order to
selectively open the sixth inlet Té6a. Also, between the third
hole plate 158 and the sixth outlet T6b is interposed a sixth
check wvalve 160 comprising a sizxth circular packing 162
surrounding the outer side of the third transfer pipe 158 and
covering and enclosing the sixth outlet Té6b and a sixth spring
164 exercising an elastic force to allow the sixth packing 162
to cover the sixth outlet T6b in order to selectively open the
sixth outlet T6b.

Accordingly, when the sixth rotating flange TF6 of the sixth
tank T6 is inserted and fixed in the sixth fixed flange CF6 of
the top cover 210, the fifth packing 152 is raised by the inlet

pin 268 inserted in the fifth inlet Téa to open the fifth inlet
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space 0 after passing through the functional filters B, beneficial
substances such as vitamn are dissolved into the raw water and the
resultant raw water is discharged to the sixth outlet hole CF6b of
the top cover 210 via the sixth outlet T6b. In FIG 12, reference
nuneral 166 denotes a second hole plate that surrounds the outer
side of the third transfer pipe 156 at a predeterm ned position on
the top side of the functional filters B so that the raw water
overflowing the third transfer pipe 156 is evenly filled in the

si xth task, TendAscdesatihbed, abave swikkh refierence d ¢rfdCGor bhaoRksover
3, 4, b5a, 5b, 6a, 6b, 7a, 7b, and 8 to 12, the reason why the check

val ves 410, cd2R8unld8red4@itib0ands 160nt @noRen/10s6r t PRei RS tHik T6
to T6éa and the outlets Tlb to T6b are provided in the tanks Ti to T6

of the ygiernel eapen betheLPHBYENLFRRY oaCGidento v &b r NBYo e dus e s
to water drained out of the tanks Ti to T6 or water strongly ejected

by | ntengh ghspressune1of +be LANks, Thi30 LeTorphen Lhe tanks T1

to T6 are disassenbled fromthe nain body 200. As descri bed above,

users can qﬁggé tepf o of. E@qlqgﬁg the,f e

B thr o;Jgh t delriﬂp yf’ﬁnlt © Sw QTzle usi d:pﬂhe Wa%g? J(C:*“%Taé%fgo_rfb%cﬁpjzoo
presen e 0 SS¢ 0 an
repair 6Pﬂ¥eg gc%lgﬂkﬂﬁvm%ﬁoﬁg%?ongggmnt dE |cuﬁ€§ ake S h tank
repl acepent, {ing,0f hec f' ' ;L8 sc[ hT6§1 a”%’m% AR APPRLENE  LLoMLfe 1. q

above descrlp i on, accor

transfer pipe 156 to be filled in the flow-in space I. While the
raw water £filled in the flow-in space I flows into the flow-out
space O after passing through the functional f{filters B,
beneficial substances such as vitamin are dissolved intc the raw
water and the resultant raw water is discharged to the sixth
outlet hole CF6b of the top cover 210 via the sixth outlet Téb.
In FIG. 12, reference numeral 166 denotes a second hole plate
that surrounds the outer side of the third transfer pipe 156 at
a predetermined position on the top side of the functional
filters B so that the raw water overflowing the third transfer
pipe 156 is evenly filled in the sixth tank T6.

As described above with reference to FIGs. 1, 2a, 2b, 3, 4,
5a, 5b, 6a, obb, 7a, 7b, and 8 to 12, the reason why the check
valves 110, 120, 130, 140, 150 and 160 to open/close the inlets
Tla to Téa and the outlets Tlb to T6b are provided in the tanks
Tl to T6 of the water cleaner is to prevent any accident which

may happen due to water drained out of the tanks Tl to T6 or

water strongly ejected by internal high pressure of the tanks T1
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present invention, there is provided a water cleaner, which is
capabl e of precisely detecting an extent of contam nation of filters
based on an actual anmount of use of purified water and informng a
user of the detected extent of contami nation so that the user
catches an correct replacenent tinme of the filters, thereby
increasing use efficiency of the filters and nmaintaining an optinal
purification capacity. In addition, there is provided a water cleaner
with a very easy and safe filter replacenment process, which is

capabl ec6f Teallipyh nghanyt 41568 STLO deept@carandy e i dd | Eebsm @asd | Main
and conveniently. Wiile the present invention has been particularly
shown apdgydegeribed with reference to exenplary enbodi ments thereof,

it wll be understood by those skilled in the art that various

changes in formyagd.-dgkal | s,yBe be grdestherngi n wihouh  deparding: o
fromthe spirit and scope of the present invention as 36 defined by

t1 _he appepdesnehat tBnapd edui yaheats therseqf 4 féh ﬂ%&ﬁélf%ae%ﬁunit

A water cleaner that purifies raw water an schar ges pur

t ] hsi usi | ] fc r h i e .n an
vater, ¢oHPlhghAY Plia V&,%rfv]ep ié{gﬁé egeh (g ngpgﬂrﬁgse@gcnglggéﬁte{o a ang

mai n body t I's co the plurality o

provid i r i.pe.,into i t he w_water is supplied
a puri ﬁg %%\éé\g?gf %}'{‘vﬁgg%r%@%lg i %ﬁlet htear%Sr |C]E]1| egovvg er \ﬁ%s J:edjl‘Elslc‘:naC:[r’)]!;g)eT(:j“?place
and a p

| ural i ty,of ting th ter pipe to the .
our 11 6 v & ol VPAOE R e TR PR 1Y o E Ve rBR RO b e of

cause t@ﬁer§¥i¥g£grcinstggdrgw/mater pi pe

As apparent from the above description, according to the
present invention, there is provided a water cleaner, which is
capable of precisely detecting an extent of contamination of
filters based on an actual amount of use of purified water and
informing a user of the detected extent of contamination sc¢ that
the user catches an correct replacement time of the filters,
thereby increasing use efficiency of the filters and maintaining
an optimal purification capacity.

In addition, there is provided a water cleaner with a very
easy and safe filter replacement process, which is capable of
allowing any users to replace and maintain filters easily and
conveniently.

While the present invention has been particularly shown and
described with reference to exemplary embodiments thereof, it
will Dbe wunderstood by those skilled in the art that wvarious

changes in form and details may be made therein without

departing from the spirit and scope of the present invention as

36



to pass through the plurality of tanks and then to be discharged to
the purified water pipe; a first neasuring unit that neasures the
supply anount of the raw water supplied to the raw water pipe; and a
control unit that calculates an extent of contam nation of the filter
based on a result of the nmeasurenent of the first neasuring unit,
wherein the main body conprises: a top cover to which the plurality
of tanks are detachably conbined; and a mddle plate that is attached
closely to the rear side of the top cover, the plurality of passages
bei ng deéifneddbeyweba thpeniddl elplimteaandeyithévhdpntoveherdofA wat er
cl eaner that purifies raw water and di scharges purified water,
conprising: a plurality of tanks each containing one of a filter
selected froma carbon filter, a ceramc filter and a functional
filter; a main body that is conbined with the plurality of tanks and
is provided with a raw water pipe into which the raw water is
supplied, a purified water pipe fromwhich the purified water is

di scharged, and a plurality of passages connecting the raw water pipe
to the purified water pipe via the plurality of tanks, wherein the
passages cause the raw water in the raw water pipe to pass through
the plurality of tanks and then to be discharged to the purified

wat er pipe; a first neasuring unit that neasures the supply anmount of
the raw water supplied to the raw water pipe; and a control unit

t hat cal cul ates an extent of contami nation of the filter based on a
result of the mneasurenent of the first neasuring unit. 3. The water
cl eaner according to claiml1l or 2, wherein the control unit
cal cul ates the extent of contam nation of the filter by conparing the
maxi mum purification flow amount of the filter with the supply anount
of the raw water. 38 4. The water cleaner according to claim1l or 2,
further conprising a second neasuring unit
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t hat nmeasures the discharge anount of the purified water discharged
to the purified water pipe, wherein the control unit calculates an
extent of contam nation of the filter based on a result of the
measurenent of the first and second measuring units. 5. The water

cl eaner aim1l or 2, further conprising a display unit
t hat V@W@b?ﬂl&ﬁ@&m of contam nation of the filter calcul ated
by the control unit. 6. The water cleaner according to claimb5,
wherein t | b : t t he
1 or wi £ iREp Bt et oA A 0P B M ar¥s MR TR by
accordi a@ELtrohtycbhﬁaneracmdmetaéﬂimg afikermai n body corrprl ses: a top cover

whi ch h d d
ate ¢l MEIPhIhAeL & QmbiRRf e BRI SN BRI BB Suh A Y hBter
pl ur al i pipedito whitdsthg eaw batards sm:fpmm:ch ﬂdnﬂﬁ"wmtdrmmﬁwd Menihl tae eudfied! wdter is
ner__accordin

top cover., 8. _Th ter cle C or 7 ereLn
et AleGRged e bt BT BEteaBEE B the 1, Wter Bineh o Rc g water
t he t oppipewer the alursiitg oblahkx mhefein he pasdades qallﬁzaé Ewle raw water M/?h@l‘awkwater pipe
cl eaner, accordi n o clajml or 7 erent ality . t anks. i s

Gi v dect 18 ofeh kR iR ebialhe Sos BRI bE lskRaBpa i el kB Bopng
first sapiptineshsurihd) uhinehat aveasateerthe 30obly BMmonnt 6F thankw keitergsupphdd to the raw
supplied th the, raw water, and wherein an inlet through which

ext er nal"@ %%25?@19 #dws in and an outlet trough which internal water

fl ows outa edreropucivirdedaladlates ansixaeit of c@rahingfior! dfeh® Filksraddsky offa featksf the
conbined to the fgfqh ﬁoge 10. The water cleaner according to claim
9, wher B¥ASYRA™ER HBEEMSAYINY Wik | et hole are formed in the top

cover i n whedsig tieomamehodybimpigegidence to the inlet and the outlet of
h nk, and ,

each tank, a 90p cover to which the plurality of tanks are detachably combined; and

a middle plate that is attached closely to the rear side of the top cover, the plurality of

passages being defined between the middle plate and the top cover.

2. A water cleaner that purifies raw water and discharges purified water, comprising:

a plurality of tanks each containing one of a filter selected from a carbon filter, a ceramic
filter and a functional filter;

a main body that is combined with the plurality of tanks and is provided with a raw water
pipe into which the raw water is supplied, a purified water pipe from which the purified water is
discharged, and a plurality of passages connecting the raw water pipe to the purified water
pipe via the plurality of tanks, wherein the passages cause the raw water in the raw water pipe
to pass through the plurality of tanks and then to be discharged to the purified water pipe;

a first measuring unit that measures the supply amount of the raw water supplied to the raw
water pipe; and

a control unit that calculates an extent of contamination of the filter based on a result of the

measurement of the first measuring unit.
3. The water cleaner according to claim 1 or 2,

wherein the control unit calculates the extent of contamination of the filter by comparing the

maximum purification flow amount of the filier with the supply amount of the raw water.
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wherein the plurality of passages conprises a raw water supply

passage that communicates the raw water pipe with the inlet of the
first tank, (n-1) passages that communi cate outlets of previous

tanks to inlets of next tanks fromthe first tank up to the n-th

t ank, anddhpuvatei deanes@coritieg tdckindrage, fatheagempliging e sroett meafiaing unit
out | et .
cl eaner{:ﬁatt:h%’(r3 &eg lihé &%a}% %@Surﬂ%‘? Hael n s{%@ﬁ/‘é{erms‘t}ﬁarpa%gd tlhé (r)'}rt\%ée\ggter PIPe,
with ar awemméhe gupirﬂfyanihoaleuiatad aan gpdernit fof e@htamtretuon df helfitegkadel @ a result

that commabaantralidol B @ Uniatan SRl ypagsage and the purified

wat er charge passage, respec érein the raw water
pi pe and the purlfled wat er pipe are connected to the raw water

suppl y pas ar, assage, V|a he raw,
wat er suppl w%eﬂaq a(tf%%%efbg{:b&l&ﬁ fi eéig\ﬁ/% ?F% f@ﬁbefgcgn}%lsgng Gt'Sp?ay unit that
respect ﬁmallays thieZxicrt of watt@mneiica'amféhe fltr enldilatpdt by the aomirdl Linitwher ei n

the raw water pipe is connected to the raw water supply hole by the
first neasuring unit. 13. The water cleaner according to claim12,

wher ei n tth&hémwader oimeuad:crmgjimmtotclaimrﬁ)ri ses: a fi rst flowin port
connected to_. r aw, wat e ifs | ow out .. nect

the raw S\Nfaﬂeg?'}]rs}ﬁ%pq? ’&Wo\“%{ dgﬁgy% thg Pétfan{ﬁ{@?rﬁ%m tt éerfwﬁwépumerals
i npel | esymiodlaor pigtubss. f | ow of the raw water flow ng fromthe first
flowin port into the first flowout port and a first counter

counting the nunber of rotation of the first inpeller, wherein the
supply arVDthmm&ertdI@neamomiimgtoida[nmsured based on the nunber of

rotation Qr}eu F}é irTBeI l.Ler. 14. The water cleaner according to
cl ai m 13, YH4Fp errnggﬁjrﬂdyg REMSeS4econpr essi ng neans that is nounted
in the figtep chwsommrtnle pldjaist o tahie e pplayhablesstbifed®fandhe raw wat er
del i vered t

accor di n§ 'Y dée,z gfa}té Ii%" t‘? %&@W%‘Bg‘% |tt% iﬂ?lfag f%?Ig'g%mﬁ{jﬁWeg’!Qﬁ%wgb tRiRlurality of

passages being defined between the middle plate and the top cover.

8. The water cleaner according to claim 1 or 7,
wherein the main body further comprises a bottom cover that is combined to the top cover

at the bottom of the middle plate.

9. The water cleaner according to claim 1 or 7,

wherein the plurality of fanks is divided into a first tank to a n-th (n>1) tank, the first tank
being first supplied with the raw water, and the n-th tank being last supplied with the raw water,
and

wherein an inlet through which external water flows in and an outlet trough which internal
water flows out are provided at one side of each of the plurality of tanks combined to the top
cover.

10. The water cleaner according to claim 9,

wherein an inlet hole and an outlet hole are formed in the top cover in a one-to-one
correspondence to the inlet and the outlet of each tank, and

wherein the plurality of passages comprises a raw water supply passage that communicates
the raw water pipe with the inlet of the first tank, (n-1) passages that communicate outlets of
previous tanks to inlets of next tanks from the first tank up to the n-th tank, and a purified
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t hat nmeasures the discharge anount of the purified water discharged
to the purified water pipe, wherein the control unit cal cul ates an
extent of contam nation of the filter based on a result of the
nmeasurenent of the first and second measuring units. 16. The water

cl eaner according to claim15, wherein the mddle plate is forned
with a Wﬁﬁeéfjls%ﬁ‘m%@?ﬁ?@eﬁ'ﬁﬁtéoﬂws @Grﬁﬁ‘ﬂﬁﬁcﬁﬁi%@"twaﬂﬁt%h@@”ﬁ?d wAter pipe.
passage and a second connecting hole that comrunicates with a n-th
passage, and wherein the first connecting hole is connected to the
second cdinB VAT BlgRBeTAECOINNgdeSlsie 10measuring unit. 40 17. The

wat er cl gapesinaRe MhdlRIphR & Rifed Qith YN8kSl et @ﬁpagw aﬂaaéwm water

unit conprises: a second flowin port connected
connect dinghaigs éoleathgb@umuwp@iwvwm thegaw Waahslerrbd pa%sagﬁeandetb@rmrlﬂed water

connect ;g a@% Basﬁ @Sﬁé?ﬁﬁ]? A¥usi ng containing a second inpeller

rotating owo wat er owng fromthe second flowin port into
t he secoN@W@@v&\@u@w peater ping andsige grudified watesr Pip® @ cagnaded touiiseravwofvater

rotati o

pur 11 ol &7%a86 A0 tha BRFcu laiePEHERSE botiatl TR AL OBy MU Sl S and
second thepwrifiet wateg disThargeholer re@b@tawelw according to cI aim 10, wherein
the plurality of tanks each further conprises an annular rotating

flange projecting such that the inlet and the outlet are placed in
an i nner 18i tee whter hieanertanconiind toataim, 1 Iwivbereimthe iaw waterineeis chanedbed to the

ol o ania Aep i ols LB fp SR ROLEE . W0, B T he Thi et "and the
outl et of each tank in a one- to-one correspondence are placed in an
B T RN L R s
w th a ordirstdiopnie Mrmeswmmne ravo whatem atpepn
a first flow-out port connected to the raw water supply hole; and
a first housing containing a first impeller rotating by flow of the raw water flowing from the
first flow-in port into the first flow-out port and a first counter counting the number of rotation of
the first impeller,
wherein the supply amount of the raw water is measured based on the number of rotation of

the first impeller.

14. The water cleaner according to claim 13, further comprising a decompressing means
that is mounted in the first housing and adjusts the supply pressure of the raw water delivered
to the first flow-out port.

15. The water cleaner according to claim 10, further comprising a second measuring unit
that measures the discharge amount of the purified water discharged to the purified water pipe,
wherein the control unit calculates an extent of contamination of the filter based on a result

of the measurement of the first and second measuring units.

16. The water cleaner according to claim 15,

wherein the middle plate is formed with a first connecting hole that communicates with a (n-
1}-th passage and a second connecting hole that communicates with a n-th passage, and

wherein the first connecting hole is connected to the second connecting hole by the second

measuring unit.
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between the rotating flange and the fixed flange. 19. The water
cl eaner according to claim 18, further conprising: at |east one
fitting end projecting froman outer surface of the rotating fl ange;
and a screw joining part that is provided along an inner surface of
the fixed flange, the fitting end being joined to the screw joining
part by a screwed manner, wherein the rotating flange is conbi ned
wi t h t he 171 Xeelwhieaogenemacaoaitertbelabne 6, corr espondence. 20. The water
cl eaner a cor.ditn to ¢claimi10, .wherein the plurality of tanks each
conprises’ eée'f’iQ‘g?ecé’ﬂég?(ea\?ﬁrl'%”qw&“péiﬁ%rs and encl oses the inlet
sel ecti ved sgcoad fibwwa port sparetddiathecfiremonneatinghow;t h the inlet via the
overs and -encl oses

first check val ve: second ck val ve, that

the"out | & SeoBni v e oot S esER TS hesthooSs aoRerhiR Mg At cat o5 wi & h

t he outl @d sedoadtﬁmsmgmﬁéimﬂmaeI@euaﬂud/&mpemahwt@tﬁg iy Bov iof tneiterd f&)wlilrig fzr?-m the
I nt er pose tween tr OW- i n ace and the OW out space, .
The vat %%CO&EZ*&W@P Pog it dapergd BosoH %9 a%ﬂ%ﬁ@?w eunter Faynting dhe BBbRY of
check valtate® of @gpsdcsad imgelibr,and second packi ngs that cover and

encl ose f)'{’.,}]e i.nl.et and the outleg by a@egl astic force of a s

ring,
respect i VEIRSIN3be disRargs amougt gk sy Pulitied Mategs rgeastigdhbased %ﬁ}eemwber of
the m det#tionpl it detbhdphpalienpri ses an inlet pin projecting to pass
through the inlet hole, wherein the top cover further conprises an

outlet pin projecting upward in the fixed flange, and wherein the

first chagkTnaldercRafdeResdiy thRRihnbet pin and the second check
val ve is opened béE%he outlet pin when the tanks are assenbl ed. 23

The wat erVhereiafes PAERIGE ai gk g€ irifen compisasian emullar iadng ifigngm erojecting
sel ect egl,dhrtpan the FdtRPA thd bilitRY arePl&RIARTA ifrer ERE A BidiHgabagnal
filter. wherein the top cover further comprises an annular fixed flange projecting such that the inlet
hole and the outlet hole that communicate with the inlet and the outlet of each tank in a one-
to-one correspondence are placed in an inner side of the fixed flange, the rotating flange
being inserted in the fixed flange, and
wherein the plurality of tanks are assembled with a one-to-one correspondence combination

between the rotating flange and the fixed flange.

19. The water cleaner according to claim 18, further comprising:

at least one fitting end projecting from an outer surface of the rotating flange; and

a screw joining part that is provided along an inner surface of the fixed flange, the fitting end
being joined to the screw joining part by a screwed manner,

wherein the rotating flange is combined with the fixed flange in a one-to-one

correspondence.

20. The water cleaner according to claim 10,

wherein the plurality of tanks each comprises:

a first check valve that covers and encloses the inlet selectively;

a flow-in space that communicates with the inlet via the first check valve;

a second check valve th;t covers and.encloses the outlet selectively; and

a flow-out space that communicates with the outlet via the second check valve,

wherein the filter is interposed between the flow-in space and the flow-out space.
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24. The water cleaner according to claim2 or 23, wherein the
functional filter conprises fine ceramc balls containing vitamn.
25. A water cleaning nethod of obtaining purified water in a water
cl eaner by passing raw water through a plurality of tanks each

cont ai ni g, hé wate? CleahOMchdiMPtotdigmToeps of 1 a) measuring the supply
anount of the raw water supplied to the water cleaner; and b

cal cul at i"WfT&R tB?tf'éﬁﬁta"steéB’Fﬁ sheckarales eimarise first) aner sasead ppagkings that cover

supply andeRdiosy théhﬂetra%:\d’the\!\@&l%rt bgﬁn%mmafdragofté@prﬁ% e@ﬁ&t%ﬁx' fication
flow anount of the filter with the supply anount e raw water.

26. The water cl eam ng nmet hod according to claim?25, further

conpri si pg; TH@W&?&%Iéa*ﬁ@r %corﬁﬁg?fb aaieh ih%l’@elﬁtﬂ?@mld’%ﬂ%p]m%é n’iﬂ?@es an

di scharge anount of puri f wat er ‘obtained in the water c eaner
wher ei niNi@irpyroiseing @&%?F@@@%@Pdﬁﬁmmg the extent of contami nation

of the fiJdfEinde IR fUMBek BEinHROEs BATBURME hihirGELRR Jrgﬁvg]m%% Qiange,

the filter wwth the supply anmount of the raw water e dISC ar ge
amount ®dthe purified water. 42

wherein the first check valve is opened by the inlet pin and the second check valve is
opened by the outlet pin when the tanks are assembled.

23. The water cleaner according to claim 1,

wherein the filter is one selected from a carbon filter, a ceramic filter and a functional filter.

24. The water cleaner according to claim 2 or 23,

wherein the functional filter comprises fine ceramic balls containing vitamin.

25. A water cleaning method of obtaining purified water in a water cleaner by passing raw
water through a plurality of tanks each containing a filter, comprising the steps of:

a) measuring the supply amount of the raw water supplied to the water cleaner: and

b) calculating an extent of contamination of the filter based on the supply amount of the raw
water by comparing the maximum purification flow amount of the filter with the supply amount

of the raw water.

26. The water cleaning method according to claim 25, further comprising: between the a)
step and the b) step,

a') measuring the discharge amount of the purified water obtained in the water cleaner,

wherein the b) step comprises calculating the extent of contamination of the filter by
comparing the maximum purification flow amount of the filter with the supply amount of the

raw water and the discharge amount of the purified water.
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