WATER CLEANER AND WATER CLEANING METHOD USING THE
SAME CROSS-REFERENCE TO RELATED APPLICATIONS This
application claims priority to Korean Patent Application No.
10-2006-0063142, filed on July 5, 2006, the disclosure of which is
incorporated herein by reference in its entirety. 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
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contamination so that the user exchanges the filter and uses and

maintain the ggglﬁg@g&ﬁﬁg&%% ggodnﬁﬁt%%%é?ngyé@%% water. cleaning

method using the same. elate water cleaner,
being widelydgsedigous dailydife,isan apparatys {or puwiyingisUebdaW patent
water as tap water to a water quality standard according to the provision
App lafcartictens, Tlausel G-6f0 Dsinking3Water Contreld_awh(in Korga) A, watdr06, the
_cleaner may be classified with standards of its purpose, constitution, 1/46 .
dischgrifitatior? priftigie Retd SOFtRESE BRdards, tHerpurficalionsrieiece i its

enti@@%@JSthe

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 life, is an
apparatus for purifying such raw water as tap water to a water
quality standard according to the provision of Article 5, Clause
3 of '‘Drinking Water Control Law’ (in Korea). A water cleaner

may be classified with standards of its purpose, constitution,

1/46



most popular standard, may be divided into a natural filtration system, a
direct-connection filtration system, a distillation system and a reverse
osmosis system. The natural filtration system is to store a specified
amount of raw water and filter the stored raw water in the process of
filtration by its weight, and the direct-connection filtration system is 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 water supply pressure. The distillation system is to
puridgiret vaporgeritratetithy BSifing raw water, and the reverse osmosis
system is to remove impurities from raw water using a semipermeable

fitm, SR isSdGieAifed’ MerhbfanB  Thé Histilafioh system'andthefevérsets the

0osmos e % demeritkg)f re .ovi(g%genief{cial substances suc,
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systems can obtain relatively pure water. The natural filiration system

systand the direct-conpectian filuation system paye no demeritof fhe1  filtration
distillation system and the reverse osmosis system, but have a difficulty in
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distillation system and the reverse osmosis system have shown a
the dawnwardrzendvinttbeir isetThe p2/46direcieconnection filtrationysystesn weight,

is being most popular since
and the direct-connection filtration system 1s to directly
connect a water cleaner to a hydrant or the like to which raw
water 1is supplied, and purify the raw water by passing the raw
water through a filter wusing water supply pressure. The
distillation system is to collect wvapor generated by boiling raw
water, and the reverse osmosis system 1s to remove impurities
from raw water using a semipermeable film, which is so-called
membrane.

The distillation system and the reverse osmosis system have a
demerit of removing beneficial substances such as dissolved
oxygen, 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
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it needs no raw water storage, has a simple structure, and is convenient

for use. A purification process of a general water cleaner employing the

direct-connection filtration system includes steps of water supply,

preliminary filtration, absorption, main filtration, water discharge.

Specifically, external raw water is supplied into the water cleaner,

impurities contained in the raw water is 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
direta nsen For Hea filfratdn, ahe dire@vcorfiectich ARration Watér chaiekar since

includes various kinds of filters suitable for the respective steps, such as

Lt neesthor filef A thellitiriy thd CRFamc ilter TyFically idintshantatore, and is

these filtegs has a critical effect on the performance of the direct-
convenien . Se. .
Eohndttion filtratioh ware cleaner. There have been proposed various
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these proposed methods are insufficient for detecting the extent of
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filters. At present, it is under actual circumstances that a user replaces a
watefiltedivitbrea 3446  Specifically, external raw water is supplied
into the water cleaner, impurities contained in the raw water is
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 various 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 methods of catching a
replacement time of 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
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new one with the passage of a specified period of time, for example, once
a month, or depending on his subjective feeling, for example, the taste of
water, which shows a significant difference from maintenance of the filters
based on objective data on the extent of contamination of the filters.
Accordingly, wastefulness of costs and man power is caused by
unnecessarily frequent replacement of the filter and there may frequently
occur some cases where the user drinks contaminated water due to
missing of a proper replacement chance of the filter. In particular, to
nev repiace’a fifler With afewweAe, affexistifP®aidrideanerka®h beftothiype, for
disassembled, which imposes a heavy burden on a user. SUMMARY OF ,
exanmplie INOERFTION Holdvercoie HeRHEvE oBlBmS, lifis SN0t ofthef e L 109
present invention to provide a water cleaner, which is capable of precisely _ .
£OT & RTMIiAG an Gkient 6F Containalig of arBUs Tiers Briiided mnhe 1 L cant
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a new one simply and easily, and a water cleaning method using the

dat aS¥Re ki is anetber obiectahheprasentinvetion o provide,a water
cleaner, which is capable of precisely detecting an extent of

setamination, of & filterbased-en; ap Actual el ofuse b weuwrified caused by
water and informing a user of the detected extent of 4/46 contamination
unnese thad tha ysef exghangesrbe fiteewithta nefv the filter and there may
frequently occur some cases where the user drinks contaminated
water due to missing of a proper replacement chance of the
filter. 1In 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

To overcome the above problems, it 1is an object of the
present invention to provide a water cleaner, which 1is 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
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one and uses and maintain the water cleaner simply and conveniently,
and a water cleaning method using the same. To achieve the above
objects, according to an aspect, the present invention provides a water
cleaner that purifies raw water and discharges purified water, comprising:
a plurality of tanks each containing a 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
contgipens tHe purifedWater pipe Vi tHe plerdlif efianks) wvhéieif e with a new
passages cause the raw water in the raw water pipe to pass through the
one pdrafity ofSfihks aNd théiftd bé tischaryed 18 e puriffetfiRatet pipelgely  and
first measuring unit that measures the supply amount of the raw water
CONVEIISTIbE 15 the P ekl fibe’ dnd & domIBY Ut thatCAlduiatés &% Bxtent
fco nination of the filter ba n.a. result o asyrement of the
ﬁﬁst r%%%rgl%g rl}:rﬁte Praeli‘!ég‘r%:}:{%Iy,8 t%%%%%rbl u%%tcéga%ﬁlggs %Lwée gﬁenta éfg Wor, the

prestQtamination ofthe filter hyseamparing, the maximym. purfficaionflow £ies  raw
amount of the filter with the supply amount of the raw water. The water

watetleangys furthencorprisesarsecond measuring-unibthat measuresghrality of
discharge amount of the purified water discharged to the purified water
tankpipes arid the> coatrol urit calcdlatesan extentof cortaminatiornsof the fillesmbined
5/46
with the plurality of tanks and 1is 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.
Preferably, the control unit calculates 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. 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
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based on a result of the measurement of the first and second measuring

units. The water cleaner further comprises a display unit that displays the

extent of contamination of the filter calculated by the control unit. The

display unit displays the extent of contamination of the filter with

numerals, symbols or pictures. Preferably, the main body comprises: a

top cover to which the plurality 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
basegpver afd & bottém coferthat iST€GHABIRREXB thettbp tdoverdtthé bettsm second

of the middle plate. The plurality of tanks is divided into a first tank to a

MeASHAR > 13 1ank the fifst tiAk BEIng firt Spplieth With the*ral watéiSad 91 splay

uns % [o40 @k being last supplied with the faw water, and an nletrough ;. _,
which externat water flows in and-an outlet trough which “internal water

calcﬁq\g%gat% pE%Vé.dego%ttopgls_i %%ea(:h'%:ethedpg‘#’?%%lo&% Sdis lays the

combined to the top cover. An inlet hole and an outlet hole are formed in

ext othe 18R coveIin A10Ne-tosane, coprgspandence tq the.inlet and the outletofo1s o
each tank, and the plurality of passages comprises a raw water supply
pictRassage that communicates the raw water pipe with the inlet of the first
tank, (n-1) passages that communicate outlets of previous tanks to inlets
pt-aexitabks fronhiberfirstiankdyp todhe nithdank,a and@ purified waterhich the
discharge passage that connects the outlet
plurality 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 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 an inlet through
which external water flows 1in 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 1in 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 to the n-th tank,

and a purified water discharge passage that connects the outlet
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6/46 of the n-th tank to the purified water pipe. Preferably, the middle plate
is formed with a raw water supply hole and a purified water discharge
hole that communicate with the raw water supply passage and the
purified water discharge passage, respectively, and the raw water pipe
and the purified water pipe are connected to the raw water supply
passage and the purified water discharge passage via the raw water
supply hole and the purified water discharge hole, respectively. The raw
water pipe is connected to the raw water supply hole by the first

of theasufifg LARKTRE itst theasttihgSanit eSmpriBé® < first flow-in port
connected to the raw water ;pipe; a first flow-out port connected to the raw

eESUpply holeDEnd Bt Rousihg ontaiing 3FSCimPeiler rofating  ater

flow of the raw water flowing from the({irstfow-in port _into the first .
DB Aot BoR A BLE Al BT TR b adbhoy foppnicate

witniMRglier, and the supply a’%ﬁ;ﬁ'ﬁ%ﬂ;@lé%‘%g‘éate%if?({”e%%%edﬁ@ﬁgﬁ P9 water

the number of rotation of t i er. The water cleaner f

discEQPRESES-A Jecompressing Mg hatjg mounted.in,the, first NOUSIBY and the
and adjusts the supply pressure of the raw water delivered to the first

puriffaw@ut potle Preferakly, theavates cleanes furthey camprisesa segafdr  supply

measuring unit that measures the discharge amount of the purified water
passdigeharged taihke purified wateryipe; andithecharge passage via the raw
water supply hole and the purified water discharge hole,
respectively. The raw water pipe 1s 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 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, and the supply amount
of the raw water is measured based on the number of rotation of
the first impeller. The water cleaner further comprises a
decompressing means that 1s 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
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control unit calculates an extent of contamination of the filter 7/46 based
on a result of the measurement of the first and second measuring units.
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 the first connecting hole is connected to the
second connecting hole by the second measuring unit. The second
measuring unit comprises: a second flow-in port connected to the first
connecting hole; a second flow-out port connected to the second
basegpnficting ABR ARhd &5eddiRl HBBSIG BRtAIRinG & sééendfikiséllepnd second
rotating by flow of water flowing from the second flow- in port into the

measyEddid floW-out port ahi% s8Cdtitt Coukter ‘Countifig theifberofth & First

protation of the se¢ ndtim erLIer,nainéjlatthesdivsqgr%zbrg(g1 argo_upt gft Wié)éjsrgigde and a
conngater 19 méastret Brised SATHE AidmBar &Frotation of the! secb J

secoweli]:%rhgé%fg!%%y’ HzaeLglgr@HtéltOfE tléqt‘?tjg afgretgerv(v; ri%esr?—nth passage,

annular rotating flange projecting suc e inlet and the outlet are

and Plaged in-an inner side atthejotatingflange, the. 4op COVIfUrther +he  second
comprises an annular fixed flange projecting such that the inlet hole and

conntherautiet hele thatispmnauricate: withdtheralet and the outlet-of eachrtank second
in a one-to-one correspondence are placed in an inner side of the fixed

meastlange; the rotatingglange being insered infthewWixed flange, anchthe-ted to the
plurality of tanks are assembled with a one-to-one
first connecting hole; a second flow-out port connected to the
second connecting hole; 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 second 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 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 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
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correspondence combination between the rotating flange and the fixed

flange. The water cleaner further comprises: at least one 8/46 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, and the

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

correspondence. Preferably, the plurality of tanks each comprises: a first

check valve that covers and encloses the inlet selectively; a flow-in space
fittihag commurieates Withthe ifctViadRe st eheckWaives @ seéoneitchedlotating

valve that covers and encloses the outlet selectively; and a flow-out ,
Flangsscedhdt Gorfifmtimicates Wit dtheoutlet Vid'the SeBomy etk Gaivs Sarf? tnner

the filter is_.inter .osc(ejgb ween the flow-in space and the flow-out space
sur e o e o Sacked to the

S crewa_'%g eirnag;]d{oe%]cjcosgﬁgh%in%eé etﬁeaﬁ%j@%y agﬁgsg%efo@gtogt%n%t flange

spring, respectively. Préferably, the middle plate’further comprises an in

is d@ﬁb@%@ﬁnmggﬁp@ﬁ%“??g@@;@ﬁ%%ﬁé“&%t@eE%%Q%gﬂg%@hQ&miespondence.
comprises an outlet pin projecting upward in the fixed flange, and the first

checkvalwe {5 opened pythe inletpinsand thex secondicheckalveds: a first

opened by the outlet pin when the tanks are assembled. Preferably, the
checfilterislare seleatedfsommascasbon fdterloses the inlet selectively; a
flow—-in space that communicates with the inlet wvia 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 wvalve 1s opened by the inlet pin and the
second check wvalve 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
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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 9/46 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
wat ewithctheasuppy &nbOACOS tHe raWtidtBE The Watdfdleaninpirethodn a water
further comprises: between the a) step and the b) step, a') measuring the
cleagigthdrge BMOTMESS the Pulifédwater bBtHRedin tHe Waler® ¥le&der tand s ©ach

Contthlenc. Step co%nplritse]? caIcuIITrfltigg thie extent of %ontamin tion of the filter . th
By Comparing the midimGim purifiction fow amotit of te filter With the "9 ="e

ply amqunt of the raw wate edj rge amount, of t rifie .
SUPp\?vlge%/mgﬁl%%F ESDésg%FPTlr ﬁogﬁg'?%%hDsg&%?\lgGSST ea%%e'lg’% og Yreaner;

and Ofher aspects and agvantages etthe present igventionwillbeceype e filter
apparent and more readily appreciated from the following description of

basete smbedimepts;taken dmcaniungtionawith theaccamranying denipgsing the
of which: FIG. 1 is a block diagram of a water cleaner according to an
max iembogdiment ot theipresemtdinveationnt of the filter with the supply
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 embodiments, 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 2b 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
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FIGs. 2a and 2b are external perspective views of the water cleaner

according to the embodiment of the present invention; FIG. 3is a

partially-exploded perspective view of the water 10/46 cleaner according

to the embodiment of the present invention; FIG. 4 is an internal exploded

perspective view of the water cleaner according to the embodiment of the

present invention; FIGs. Sa and 5b are exploded perspective views of a

main body of the water cleaner according to the embodiment of the

present invention; FIGs. 6a and 6b are a plan view and a rear side view
cleapry top covEr-oftheqvater cliaher respéctively: Aecoraffpivtthenvention;

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

B1Ear Sidé VieW of & e plateP e Wwater clBaAEr Yespetiiely s the water

accordin e emboctllﬁnent of the, eesent |Pvglﬂtlon; FIG. 8is a

cleaner acggngE S _em oéaggnt e present. invention;
perspective Giglofthe malnebo}ay of the water cléaner accoraingntoetﬁe !

gmbodinent qggr‘tﬁk?r%%%”té% entign:y Eégrgﬂ;%@{ €qLsige RISPECIVe, 5 1y pody

view of a tan e water cleaner according to the embodiment of the

of tResenidnyentions and FlGs,10,10,42 are secliopghvgwsofthetankof present
the water cleaner according to the embodiment of the present invention.

inveRETAMLED DESCRIPTION OF THE PREFERRED EMBODIMENT
Hereinafter, exemplary embodiments of the present invention
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
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 is 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.
DETAILED DESCRIPTION OF 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
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will be described with reference to the accompanying drawings. FIG. 1 is

a block diagram of a water cleaner according to an 11/46 embodiment of

the present invention. The water cleaner generally includes a tank unit

100, a main body 200 and a controller 300. The tank unit 200 comprises a

plurality of tanks Ti to T6, each having an inlet through which external

water flows in and an outlet through which internal water flows out, with a

purposed-built filter. Water flowing in the tanks Tito T6 through

respective inlets passes through respective filters and then is discharged
emboghiB\agH respettive ButSThe tafkatTi @8 T6 AkedataERably toribifednerally

the main body 200. In the main body 200 are provided a raw water pipe

incly@sthat isTonnBEEd o Whydralfifdrthdaké aittoWhich rarivatar issr 300

pplied, a purified water pipe 242 attached with a sluice valve such as a
ZB5k (o switbhed bITbIty Baeriion Bf & 04er bhd Y Blraiyor L to T6:

eachp"’}%@?%%]zt%% 2@5‘1%%6’@1??@%9' Za%iand %%é@'%ﬂé’ﬂhv‘é‘%%@th%féws in and

water fr e raw water pipe 202 passes through the plurality of tanks Ti

an QuT6 Inturn and.then is,discharged o thepurified Watek pipe242,,,  with a
Assuming that the number of tanks Ti to T6 is n (n>1) , the plurality of

purpPRISRYes 222, 224 226, 2285230 232 and 234 May CORWriseakaw T1 to T6
water supply passage 222 that connects the raw water pipe 202 to a first

throtagik ThdBelh aassagesn224,226a228,s 230 and 232 thatreonnectouilels ers and
of previous tanks Tito T6 to
then is discharged through respective outlets.

The tanks Tl to T6 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 Tl to T6 in turn and then 1is
discharged to the purified water pipe 242.

Assuming that the number of tanks Tl to T6 is n (n>1l), the
plurality of passages 222, 224, 226, 228, 230, 232 and 234 may
comprise a raw water supply passage 222 that connects the raw
water pipe 202 to a first tank Tl, (n-1) passages 224, 226, 228,
230 and 232 that connect outlets of previous tanks Tl to T6 to
inlets of next tanks Tl to T6 from the 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 T6 to the purified
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inlets of next tanks Ti to T6 from the first tank Ti 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 T6 to the purified 12/46 water pipe 242. Specifically, as
shown in the figure, assuming that six tanks Ti to T6 are first to sixth
tanks Tito T6 according to an order of supply of raw water, the raw water
supply passage 222 connects the raw water pipe 202 to the inlet of the
first tank Ti, a first passage 224 connects the outlet of the first tank Ti to
the inlet of the second tank T2, a second passage 226 connects the
wategytiet BEthésecond Raki T2 €6 ey inlétof the Wirditank r8, & tigre, assuming
passage 228 connects the outlet of the third tank T3 to the inlet of the
thats firtamie TS a fdurth pastigePs50 conhitts fie obftét=st tHe®lifth thhk t© T©

T4 to thetinlet of the %::h tank TS, a fi%h pas agfe 232 cotnnectst e outlet ¢
2CCosFthediftty tank TS ©0 the inl&t of the Sixth tan Vandthe ﬁUrifie Svatey” RSt

suppgi§° el 9%&285%% 2%%8%%%%%5 thlee outlet of the, %‘XQ@QKJ fztoé'%e the inlet

rified water pipe 242. The controller 300 detects an extent o

of téRN@Mnatiop Hffilters contained:-inthe tanks Tita Téhasedon anacly@d 1ot of

use amount of purified water, and calculates and displays a replacement
the time of thefiltersrhased amtbe detected extentof seariamination. Tethiss second

end, the controller 300 may comprise a first measuring unit 310 that
passmgasures thecameuntsof iow obthel saw watersupphiedtothe rawkwvater to the

pipe 202, a control unit 340
inlet of the third tank T3, a third passage 228 connects the
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 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 controller 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 T6 and the replacement time of filters based

on a result of the measurement, and a display unit 350 that

displays the filter replacement time calculated by the control
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that calculates the extent of contamination of filters contained in the tanks
Ti to T6 and the replacement time of filters based on a result of the
measurement, and a display unit 350 that displays the filter replacement
time calculated by the control 13/46 unit 340 for user. Specifically, the
control unit 340 calculates the extent of contamination according to a ratio
of maximum purification flow amount (preset for each filter) to
actually-purified flow amount based on the raw water inflow amount
measured by the first measuring unit 310 and controls the display unit
unit3sd to dizplays &Feplacement time of each filter when the maximum
urification flow amount approaches the actually-purified flow amount. In
5%?? tade, Giteferablyifi addftibhto tHE first medsurimb it 310, & S6cdmatent of

ntmr(garsluriri%unit 360 gndalynbe %Iso uscjafd %oimea§ur% axilgwmamo%nltfif tion flow
co ﬁurl et Wafér%%%ﬁargedqthro%gﬁ theapur(i)fie(c)j water plf)le 242’56 that™ - +° ©

amou eyaqggg%feac re§ gg Oé g@l C%F}HL%“PF Qg éhea %%Qltgci.l élg]%(t‘ﬁh ii§ lf gghefrl ow amount

improved. A supply amount of raw water first suppli e raw water

basePiPe202 i, measyed while passirg thyoughthedirstmeasuing it 310  £irst
the raw water is purified while passing through the first to sixth tanks Ti to

mea s € Viaggtheplurality of passagest2221 224, 2261228, 2300332 and @34 display
turn, a discharge amount of the purified water is measured while passing

a rdpicuginihetsecand meastwing uhit 360y anththe pardfiedavatenis purification
delivered to the

flow amount approaches the actually-purified 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 amount 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 1is measured while passing through the first measuring
unit 310, the raw water is 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 1is delivered to the
user through the purified water pipe 242. In this course, the
control wunit 340 calculates the extent of contamination of
filters based 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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user through the purified water pipe 242. In this course, the control unit

340 calculates the extent of contamination of filters based 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 14/46 controls the display unit 350 to display a result of

the calculation for the user. Hereinafter, details of the water cleaner will

be described with reference to FIG. 1 and relevant figures. FIGs. 2a and

2b are a front side external perspective view and a rear side external
contgerspectiveeviedt Githevvater efeanép,V respectivél§Paésordig ferthelt of  the

embodiment of the present invention. FIG. 3 is a partially-exploded

calcydrRbéeiveliew dictHevater cleaner according to the embodiment of the

gresent |@ventlon, ShOWI?g thefma n body 200 placed on a flp Er the tank

uﬁﬁib@acoihﬁ%ﬁfsin%etﬁ%lp trafity of tAhk¥ Tt i T6 1068 “Ass8nbledifito" S C ¥ 1Ped

wien{EJREody 200,40 2 pase 400 souerng the gl pody 200 to secure

a space to accommodate these tanks Tito T6 and forming an external

appearance qfifhe yatex cleagere In,ihe frong side of the gase 4008+ i ve view
provided the display unit 350, operation buttons 332, etc. These

and companentsi 350 and 332-and-thesgantio] yait 348 mayrbe-meuted-on @ 1eaner,
printed circuit board (PCB) 330. In this case, the control unit 340 may

respe@mpkied v miciecamputes, the displayanitadbfanayecomprise a liguid present
invention. FIG. 3 1is a partially-exploded perspective view of
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 of tanks Tl to T6 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 control unit 340 may be mounted on a printed circuit
board (PCB) 330. 1In this case, the control unit 340 may comprise
a microcomputer, the display unit 350 may comprise a liquid
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 wunit 340 and the

display unit 350 need driving power. To this end, a battery case
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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 user's intention. The control unit 340 and the display

unit 350 need driving power. To this end, a battery case 15/46 290 in

which a battery 500 is accommodated may be inserted in one side of the

main body 200. At the front side of the main body 200 is provided a pin

connector 502 through which the driving power from the battery 500 is
290 suppligdiethe wakt teledne? SPhelsin e6RMEEIOAB02 thade combiregerted in

with a socket connector 336 drawn out of the printed circuit board 330 via ,
one £ 13ple%34 e RBACSIRO Y the Lase 400 istltvered By a fid Covelagge main

pr%tvd%ed with button g‘uolss 404 and a window 406 to5 £XPos the ogerattllon

bOdYbu oris 332 ahd the” %playaunﬁ%o,c%%%%&ti\?eﬁy, SO thatt Eopl%l%tedw tch  the

drivﬁiﬁcr?t‘i(;gEB%%C&?’s?r%}ﬁ coptgol k%‘ﬂtt%ﬁﬁg’glth%c%mkfé C?{%’rﬁlgt [ 336,408 Rl yater

connector 502, etc. can be protected. In the rear si e main body

clead@@are Wﬁ%id?ﬁﬁ r%n"ﬁ@@f_ pipe §@Qn§ﬁi§‘g part géﬁi}fﬁrn@éﬂv WAEh a socket
supply and a purified water pipe connecting port 274 for purified water

conn@isehargeeothy of whichare expased te the eutsideiof the wateraelgansio via a

The raw water pipe 202 is connected to the raw water pipe connecting
cablporB284 to meceivethe rawe ivsterdfomthe case 400 is covered by a 1lid
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 to 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 1is 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 board 330, the operation buttons 332, the control unit

340, the display unit 350, the cable 334, the pin connector 336,
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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 board 330, the

operation buttons 332, the control unit 340, the display unit 350, the cable

334, the pin connector 336, 16/46 the socket connector 502, the case

400, etc. may be modified in their detailed shapes and mounting positions

in various ways, without any limitation, according to a design of the water
the gesk&t FRRMRCarPexpldded perspectie vidW of tHectanRanit290masti fied in

_the main body 200 as main parts of the water cleaner according to the
thelgmstsdimehtor tid pRssentiffentioh "nd £1GR0 S and 8b afe a'lop Side  Wavys,

Withg};{({)loded perﬁpec.tlve view and a bottgrin side explode %eﬁgec

t t tivfe Vite Y t
e Matm body' 5060t the watsr” Rfcane?, respectivefy® showsthe "ater

c1estank unit 100 comprising six cylindrical tanks Tito T6 by way of an
example. Although the tanks Tito T6 have different functions, structures

2ng operations, yhich,will; bg descrbed in;detail later, aecording f@theinnic 100

respective built-in filters, they will be distinguished as the first to sixth
and tanks Tite {6 ageprdingtpoan agrangementordersas dang rassthey-areotcleaner

particularly mentioned.
according to the embodiment of the present invention, and FIGs.
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 wunit 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 1in 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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When the tanks Ti 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 Tito 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 17/46 cover 210, and provides a space in which the first and
covegecond r méastrifg AAits B10 andB80and the'Beitdry tase 20brge and second

mounted. Hereinafter, the top cover 210, the middle plate 250 and the

MeasHGHAIA colel 80 fifht TBMpos8 thé thali Botk 266 Will 6& Sescribed it mounted.

more detail. First, the top cover 210 i nsidered. FIGs. 6a and 6b are a
B e e e A S T e b i agbggnd the

d 6b i ' | ith. th fi the t 0 includes .
pot t 3N 9.&@89”’”@%@0“%%3% L UIUIER, emQEnCOV%Bé% | g}g}g ®%ill be

a top side 212 intow Tito T6 are assemble e

descwall 234 ; projecting downward along an edge of the top side 212. The top
cover 210 is a part where the tanks Ti to T6 can be assembled and

disassembled angbseryes to cooned! the inetscandithe outlets of the

tanks Ti to T6 to the plurality of passages 222, 224, 226, 228, 230, 232

and 234 eefined betweendhe tqpleover 1210 andithe middle platee250.ew of the
top 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 1is a part where the tanks Tl to T6 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 1is provided in bottom portions of the tanks Tl to
T6 and top portions of the top cover 210. Specifically, first to
sixth rotating flanges TF1l to TF6, each of which comprises an
annular lug, project downward from the bottom of the first to
sixth tanks T1 to T6, respectively, and first to sixth fixed
flanges CF1l to CF6, each of which comprises an annular lug and
in which the first to sixth rotating flanges TF1 to TF6 are

inserted respectively, project upward from the top of the top
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To this end, a joining structure which can be assembled and
disassembled is provided in bottom portions of the tanks Tito T6 and top
portions of the top cover 210. Specifically, first to sixth rotating flanges
TF1 to TF6, each of which comprises an annular lug, project downward
from the bottom of the first to sixth tanks Ti to T6, respectively, and first to
sixth fixed flanges CF1 to CF6, each of which comprises an annular lug
and in which the first to sixth rotating flanges TF1 to TF6 are inserted
respectively, project upward from the top of the top 18/46 cover 212. At
covelgastlohe fitlifig €Ad 104 PisjeétsTrom anViuter! Sdrfatecorsdch of fea fizp outer
to sixth rotating flanges TF1 to TF6. In an inner surface of each of the first
SUr fRCEixtR ﬁxé%a?gl]%n CEFto'CES Is provided a!scredFpining pdrt 216%s TFL to

which a corresgondin%fité[i)ngeeng f’LO4 of eachfof Eg firfs£ to sixth rotatin

t .
TES 'fIanIgIés TB1 t0'TE6 is“rata %y joined beyaéjslcrgwectf fRanner SWheR the- fixed

flanré%“W%H?QQ§SéQ%1Eﬁ?g?&%i@%ﬁ?@§sJEF%$6£%£Q§ﬁ§$§$¥@eg%%dto which

anges TF1 to TF6 of the top cover 210 and then are rot the fitting

a c&hdsslQ4-efithe ratating flanges;Cd 1o GF6 are-totated and fixedhalong o sixth
the screw joining parts 216 of the fixed flanges TF1 to TF6, and may be

rot akeleased frorgdhe serew jeiping partsiZlo n.a seversedPraeessSby a screwed

Referring to FIG. 9 which is a rear side perspective view of the first tank
mann&iy in an inner side of the first rotating flange

When the rotating flanges CFl to CF6 of the tanks Tl to T6 is
inserted in the fixed flanges TF1l to TF6 of the top cover 210
and then are rotated, the fitting ends 104 of the rotating
flanges CF1l 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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TF1 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 Ti 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 Ti 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 Tlb denote the first inlet and the first

outlet of the first tank Ti, respectively, reference numerals T2a and T2b
secogéhofeitheSecatid ifléfand e "P/46°58e o outl 6EGIAE skEBRY tankeference

T2, respectively, reference numerals T3a and T3b denote the third inlet
numegad thelthird Biftlet oF tHEHdtank T30 fespectively refdtendd umirdisl cutlet

¢ E4a and, TébgengteTtge fourth inIe% andlthe fourth outlet of the fourt?T T4 g

© SRk T ,lrléspec?ir\l/ely, refer&nce numerals T5a and 150 deénote the Tifth a an
T4b '8'&%8@% tQ%th'}(?HE!‘?ghOf ﬁ?ﬁéﬁt‘ fank 1S, re%Bg%%e'Yo gIeferencs o fourtn

numerals Toa and T6b denote the” sixth infet and the sixth outlet of the

tankﬁf@}a@%g@eé§§@%¥y§Wrgﬁg§QﬂgéoEﬁﬁéfﬁfgh5?&6%§@df%%a%%%©te the
in inner surfaces of the first to sixth fixed flanges CF1 to CF6 on the top

£1 rreovef Z10ware providedhfirst to sixth inlatholas androutletcholes that  tank 75,

communicate with the inlet and outlets of the first to sixth tanks Ti to T6,
respkespectively. Indhis casgf,d@ence numerals T6a and T6b denote the
sixth inlet and the sixth outlet of the sixth tank T6,
respectively.

Referring to FIGs. 4, 5a, b5b, 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 outlet 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 CF1l, respectively, reference numerals CF2a
and CF2b 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

20/46



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,

reference numerals CFla and CFIb denote the first inlet hole and the first

outlet hole of the first fixed flange CF1, respectively, reference numerals

CF2a and CF2b 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
fourfitedfEngRECES respéctiver), feferdritel tirrdls Tt afdtcFapspectively,

denote the fourth inlet hole and the 20/46 fourth outlet hole of the fourth

re Lot ffargd CE 4, fespéctively, SreféreRc nliftetals *F ot Ahdt CESEPE Role and

depote the fifth inlet hole and the fifth outlet hale of the fifth fixed flange
the C%,%éspec?t]’fvteqﬁtand%ré)fg?encg %rlmumterqaﬁs C ég%}ﬁd X enoéft 89 CES,

resp%iéq]iioleefe?,ole%?g tt%egﬁ)e(@e%l&get g%lﬁeoggﬂ% su@pgg(edag@n% G’g?inote the

respectively. When rst to sixth rotating flanges TF1 to TF6 of the first

sixti0 Sixih fankg Ji 1o TG are. assembled intp, thesfirstig sixth fixediflanges e, £ixed
CF1 to CF6 of the top cover 210, respectively, the first inlet hole CFla and

£ 1anthe first gutlet-BeleLklbeommunicateswithithe firgtiinlat Tlacand the firstrotating
outlet Tlb of the first tank Ti, respectively, the second inlet hole CF2a and
flanthessetand autlettide CE2lx momminicate-withsthetsecandhinlet T2a and T6 are
the second outlet T2b
assembled into the first to sixth fixed flanges CF1 to CF6 of
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 CF2a 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 CF4b
communicate with the fourth inlet T4a and the fourth outlet T4b
of the fourth tank T4, respectively, the fifth inlet hole CFba
and the fifth outlet hole CF5b communicate with the fifth inlet
TSa and the fifth outlet T5b of the fifth tank T5, respectively,
and the sixth inlet hole CF6a and the sixth outlet hole CF6b
communicate with the sixth inlet T6a and the sixth outlet Té6b of

the sixth tank T6, respectively.

In addition, in the rear side of the top cover 210 are
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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 CF4b communicate with the fourth inlet T4a and the

fourth outlet T4b of the fourth tank T4, respectively, the fifth inlet hole

CFSa and the fifth outlet hole CFSb communicate with the fifth inlet T5a

and the fifth outlet TSb of the fifth tank TS, respectively, and the sixth inlet

hole CF6a and the sixth outlet hole CF6b communicate with the sixth inlet
proviggandaheishith dbilet T6Bbf ecsithtank T6, ¥éspactiveleIn Rddiish ity of

in the rear side of the top cover 210 are 21/46 provided a plurality of

Passgfioves imwhich the pitifality’ st passiiyes 223, 294! 2362582305230 *med by

and 234 can be formed by cl adhesion to_the midd|e plate 250
CLosg g e o S A NS 253 b Al e the raw

wa efis' t-hol aCSFSI the i t pas 4.co nicating thefirst outl e ole
o S A AR S RS LT e

CFla‘}O”E'E‘é‘”iEQE%% “}?a%eé?&ﬁlg opitlgt Mﬁrﬁﬁ%@c‘ggl}ﬁ@e third inlet- biole,yr 10t hole
CF3a, the third passage 228 communicating the third outlet hole CF3b

cr1pwithithe fouith inlethele CE4acthe fiourth passage 280 cempumicaingsage 226

the fourth outlet hole CF4b with the fifth inlet hole CFSa, the fifth passage
comm232 camhmnicatiag the-fiftta outletilkale E&5b wittvthe wixth intetdolehird inlet

CF6a, and the
hole CF3a, the third passage 228 communicating 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 CFba, 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 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 CF6a, 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 1is
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 1is provided a fixing member 298 such as a
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purified water discharge passage 234 communicating with the sixth outlet

hole CF6b are provided independent of each other. Although the figures

show one end of the fifth passage 232, which communicates with the fifth

outlet hole CFSb and the other end of the fifth passage 232, which

communicates with the sixth inlet hole CF6a, with a middle portion of the

fifth passage 232 disconnected, the fifth outlet hole CFSb 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
hockwilpz14f épthedos BOver 216838 iprdvided abatteryreteibingort248hf battery

which the battery case 290 is received. Also, at a proper position inside
casepitatiety 1eRENify pSit 58S 1S Brovidéd Atiing mRmisEr 298Ssthds yallt 214

2/46 hock for fixing and releasing at least one side of the battery cas .
O 85 by MoahE 6T 4 oy, FEATItGAZat T Seb el ST PG G TE 248 1

provﬁ%‘éeiﬁ 2 0#]1?91[1 ”ﬂ;%?%%%ry%%%ei‘f@% PpIt 248 1 provided.a push pHggrlnsertion

296 for fixing or releasing the insertion state of the battery case 290 by

st ateonyplling the fixing member298thraugh user's manipylatian. Next, 1he yember
middle plate 250 is considered. FIG. 7ais a plan view of the middle plate

298 250 attgehed closelytontheyear sigle of the top cover 210, and FIG. 7b is

a rear side view of the middle plate 250 facing the bottom plate 280.

Next, the middle plate 250 is considered.

FIG. 7a 1s 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. b5a, 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 250
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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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 250 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
conngsrhiitfidating with the purified water discharge passage 234 protrude

throggg the top cover 210. At this time, the raw water supply hole 252 is
Eonfétded t&the favf whierPipé 282 L e P Rater  eshngtting por and 360

254 and the purified water discharge hole 272 is . connected to purified _.
xRS piboi27 4 via th pLAion Waier 23146 cBNIRGHRT 274 1. Te first

via wa cOnnec f?]gpport
itian, the fir d sec easurin i an r Vi
measiant%gl%gé}rn gﬁée%é?%ﬂecr%? eg %T%a%%iéo.g'?ﬁtﬁé% Qrﬁegsgjr%r%ﬁr%f? %%O %%% ko the

raw SRONEFISIBE rawwaler spRly helg 2240 the rawwaler crINeeling Porinit 360

254 and the second measuring unit 360 connects one end 232a of the

connfifth passage 234 defined batween the segonsbeagwinguNitl3o0iakdl between
the top cover 210 to the other end 232b. The first measuring unit 310

the cemprisesme fiesi rilowing+in wateroparhd12 nennegted torthe ranowater the other

connecting port 254, a first flowing-out water port 316 connected to the
end 232b. 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 housing 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 232a 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 1is 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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raw water supply hole 252, and a first housing 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 232a

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
secogsboh@ housimg 364 4inefsoséd therébetweent i addifie ayrfified measuring

_water discharge port 276 is provided at the purified water discharge hole .
Unltﬁ?ﬁ&@thé?@ar%%é GFtfRe PRIDICHlaRt 250 Hd 5ConhERE 1B IhePY & moving

purlggg water cong%c]:ftln% poLt 274 via a%bed278. A{[g%ug? not clearlg)@l,lng the

flUls. own‘in the ﬁﬁ&r%s, in the'first ahd 24/ °314"8n¢

gecoﬁ(‘:'l”housmgs 31480

numb%frtheﬁ?rsk%%dag?b%%”dﬂe?‘?H%“Qé gﬁf&?,a“%@%% mé’ir‘[‘é%ﬂi%t%ﬁhe flow

impeller rotating by a moving fluid and a counter such as a lead swi or

amoumeagyringsthe-nymberof ratatiopof the, wnpeller, thergby.allewing e unting by
flow amount of water to be measured based on a result of counting by

the tBewouater. Preferablysiin the first housing: 314 ofibg dirstymeasuring Wit first

310 is mounted a decompressing means using a flexible diaphragm such
measas tubberudhe decddmptessing means allowsasupplygaressurenebthe using a

raw water supplied to the raw
flexible diaphragm such as rubber. The decompressing means
allows a supply pressure of the raw water supplied to the raw
water supply hole 252 via the first flow-out water port 316 to
be constant. For reference, the first measuring unit 310 1is
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. In 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 290 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 wvia 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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water supply hole 252 via 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. In 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
of Yheurititly spate 288 i provided & Teaf bpitg 286 pasiing 84t thé bakeppted by
case 290 in a direction opposite to an insertion direction. When the

an efafiry Case 80 iSinsehEd 18 the Riothiing SPace "288 ofthBHoftoRtishes the

cover 280 via_the battery receiving port 248 of I% side wall 214 of the top
puShcovélr , at gagsit o%&éideb&t%%r atté:raysgasé %O is ?:au'aHtS an fix%thy by an

elas® I‘éif‘go@g%bgg 2§$e2§/4909f ggf%%%p?g%\éeg 210, with the battery case 290

elasticated by an elastic force spring 286. When a user pushes

thes push button 296, EQ?@@H?%C%"@&?O Isepushed QULBY AL &aSEG 0 of the

force of the lead spring 286. FIG. 8 is a perspective view of the main body
wate200-0bthecwatgr cleanee \when viewedsfromamangle differentfrom $a0sehose at

at FIGs. 4, 5a and 5b, according to the embodiment of the present
FIGsinventiobashawingthe fiustdosikih dixed flangesGfEbtoi GEHGt of the present
invention, showing the first to sixth fixed flanges CFl1 to CF6
projecting from the top side of the top cover 210, the screw
joining parts 216 provided in the inner surfaces of the first to
sixth fixed flanges CFl1 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 T6b 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 Tl to T6 after passing through the
first to sixth inlet holes CFla to CF6a 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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projecting from the top side of the top cover 210, the screw joining 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. 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 CF1 to CF 6 and inserted in the first to sixth outlets TIb to
T6b of the first to sixth tanks Tito T6, and inlet pins 268 projecting from
the top side of the middle cover 250 and inserted in the first to sixth inlets
> Iia WATEF of M fitst RR SikBPRNKS T @ Thiaftr phading throbghGRe irst first
to sixtl%inlet, holes CFla to CF6a will be described later (see FIGs. 5a, Ga

tankadd7ay. The adovBitesthib&d hfairrbody 200 dy be Bammidized With & Second

. moving path of the.raw water. as foligw -Hydrant + raw water pipe 202 +
ST e AT e R e e

seco%‘éppb’aﬁ%'gﬁ’zzg_%m@ra‘é’h Qg ;%H%' p%?%ﬁ%qe@??a* @St{rﬂ‘itr%?'ecgnk T3 >

CFla + first tank Ti + first outlet hole CFlb + first passage 214 + secon

thir@lethole-CF2a feseepnd tagk T2 t-second.outlet hole CE2b &, seeond 1ot hole
passage 226 + third inlet hole CF3a + third tank T3 + third outlet hole

cr42CR3b riirekpassagec228 4+ feprthdplet hale Lkkda ¢ fawthdankeidb+ >  fourth
fourth outlet hole CF4b + fourth passage 230 + fifth inlet hole CFSa + fifth
passtag TS30fifth fifth inlet hole CF5a = fifth tank T5 > fifth
outlet hole CF5b > one end 232a of fifth passage 232 —> first
connecting hole 262 > second measuring unit 360 =2 second
connecting hole 266 =2 other end 232b of fifth passage 232 =2
sixth inlet hole CF6a =2 sixth tank T6 > sixth outlet hole CF6b
- purified water discharge passage 234 =2 purified water
discharge hole 272 = purified water discharge port 276 =2 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, Tbha and To6a and the first to sixth outlets Tlb, T2b,
T3b, T4b, T5b and T6b are provided in the first to sixth
rotating flanges TF1 to TF6 of the first to sixth tanks Tl to
T6), respectively. In this case, preferably, the first to sixth
inlets Tla, T2a, T3a, T4a, Tba and T6a of the tanks Tl to T6 may
be located at central portions of the rotating flanges TF1 to

TF6 and the first to sixth outlets Tlb, T2b, T3b, T4b, T5b and
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outlet hole CFSb + one end 232a of fifth passage 232 + first connecting

hole 262 + second measuring unit 360 + second connecting hole 266 +

other end 232b of fifth passage 232 + sixth inlet hole CF6a + sixth tank

T6 + sixth outlet hole CF6b .+ 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, T5a and T6a and the first
T6b mesixthoutletsTIBdT2b, T3BST451T5 and Tebare pravidé@inttherfiyss TFL1 to
to sixth rotating flanges TF1 to TF6 of the first to sixth tanks Tito T6),
"respectively. In this case, preferably, the first to sixth inlets Tla, T2a, T3a,
T4a, T5a and T6a of the tanks Titp T6 may be located at central_ portions
et iy Tones TR B e ic e 4145 St GASE 11 ToAe Present
inve-lr;%q’o-yfl%h%?bk?gd %yé"?a-rlqt%[mgxggs@%qtgg a&%%g” %QggeOf m%ds of tanks
rotating flanges TF1to TE6. The tanks Tito 16 used in the water cleaner
depe?ﬂfdtbﬁgor%se&&ﬂ@%empnﬂQXQ? 9§H@r3ﬂ¥§Ia§§w§gii%t19,th@§algnq580f a carbon

tanks depending a built-in filter and its function, that is, a carbon tank
t ankCOR{8HYRG A Gagbon filterfos ditering andremaying fvolatile oFgaNieEnd  removing

substances contained in the raw water, a
volatile organic substances contained in the raw water, a

TF6

ceramic tank containing a ceramic filter for removing fine
impurities contained in the raw water, and a functional tank
containing a functional filter containing beneficial substances
such as vitamin for improving quality of the purified water.
Each of the first to sixth tanks Tl to T6 may contain at least
one of the carbon filter, the ceramic filter and the functional
filter, which may be selected in various 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 1is assumed that a
carbon tank shown in FIG. 10 is the first tank T1l, 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 valve 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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ceramic tank containing a ceramic filter for removing fine impurities
contained in the raw water, and a functional tank containing a functional
filter containing beneficial substances such as vitamin for improving
quality of the purified water. Each of the first to sixth tanks Ti to T6 may
contain at least one of the carbon filter, the ceramic filter and the
functional filter, which may be selected in various 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
integgnfred thata coabrR NkSHOWA A FIGI1(HStheshaEfihk Terarately from
ceramic tank shown in FIG. 11 is the third tank T3, and a functional tank
cachgdiif fr FIG. 12 is the sixth tank T6. First, in the first tank Ti shown as

the carbon tank in FIG. 10 are defined a flow-in space | communicati
SRttty SN the T T v ThGt chock VaMe'1 104t & Towrofic® £20%
11 3080e,0 communicatiog selectvely wih fhe first oulet T Via £ 38600 . s e

alve 120, with a cylindrical carbon filt 28/46 interposed

he i gtherebgtween and formingtwospaces separately fram eachotheralde T1a via
more detail, as shown in the figure, inside the first tank Ti is provided a

the firsttsansferpipe 116 wf apredetermined shejght commpicating: rrounding the

selectively with the first inlet Tla via the first check valve 110. The carbon
firsfilter Casurfeundingthe 116 is placed at a position lower than the
predetermined height. The bottom side of the carbon filter C is
mounted on and attached closely to a first annular carbon filter
frame 115a that surrounds an outer surface of the first transfer
pipe 116 and 1is attached closely to an inner surface of the
first tank Tl. 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 O 1is
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 wvalve 110 to selectively open the
first inlet Tla. Between the flow-out space O and the first
outlet Tlb is interposed the second check wvalve 120 to
selectively open the first outlet Tlb. To this end, the first

check valve 110 comprises a first circular packing 112 covering

29/46



first transfer pipe 116 is placed at a position lower than the predetermined

height. The bottom side of the carbon filter C is mounted on and attached

closely 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 | is defined by the inside of the
and fisp fraASFER Pipe- 186 ah8thé odtet Side dflthe caitbon filtefCrafd thering 114

flow-out space 0 is defined between the first transfer pipe 116 and the
eXeTeABbATIRE CCBEfEn tHE firdt infét TRLANY the'Tfist trahsfer ppekitd ist 12 to

interposed the first check valye 110 to selectively open the first inlet Tla.
OV B edion te fl-ou cpate O 4Ad the Tt biifer T 8 lerfiedane 2 1ve 120

C omp%%%oé:lg Checgevgg{ﬁdlz ltg c%ﬁlggiv Q’c%%pﬁth% EI’ZS'[ %'{Ll?} {Jlt?ld-rl%%] iSt he outer

e first_check valve 110 comprises a first circular packing 11

sideCOYering, 2946 and enclosing thefirstiniet dla.and a fitsl SpARG L1k enclosing

exercising an elastic force to allow the first packing 112 to cover the first
the intetrHa, apdihe second chagk valve 2O, samprisesraysecond cigdldgfising  an

packing 122 surrounding the outer side of the first transfer pipe 116 and
elasedverifgrand enclesingw the second packing 122 to cover the first
outlet Tlb.

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 TF1l of
the first tank Tl is 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 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 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 TI1.
The raw water delivered from the first inlet hole CFla of the
top cover 210 is 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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the first outlet Tlb and a second spring 124 exercising an elastic force to

allow the second packing 122 to cover the first outlet Tlb. 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 Ti is inserted and fixed in the first

fixed flange CFL1 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
raw @igle? TIbftbldmeh the fireEodtle? Tit.Nn addition by dpetiing Bf thetfkst flow-out

and second check valves 110 and 120, the first inlet hole CFla of the top ,
SPacgoyér 216 BmMmuARAESwith the $7st inféteTIa Gt the Yirst tdrfeTi afhd thgolatile

first outlet hole CFlb of the tog‘?(]:o]\f/gr Ogloncgmm%ni\cfatgs ithH'EhetEiLrst W water
CrJabittet Tib 8F the First tank Tio The raw water delivered fromthe first inlet @

anda N9ig CE2 Qtl;]l?%nt@p %g%e_rv@& ﬁl? SLipsP“%]‘i E”é?lé%e iéi%?t tank Tpyia the first o g o

inlet Tlao rst tank Ti and then overflows t rst transfer pipe 116 to

holePedilled intheflow-in spacel, dyhile fhe 30/46raw waferfilledinthe: t1p  (see
flow-in space | flows into the flow-out space 0O after passing through the
rIGscarban figer &qyokatile, organic substances are absorbed and removed
from the raw water and the resultant raw water is discharged to the first
putlettIG. 10, reference numeral 118 denotes a first hole plate

that surrounds the outer side of the first transfer pipe 116 in
the flow-out space O 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
overflowing the first transfer pipe 116 1is evenly filled
throughout the flow-out space O of the first tank TI1.

FIG. 11 1is 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 1is defined by only the inside
of the second transfer pipe 136 communicating selectively with
the third inlet T3a via the third check wvalve 130, and the flow-
out space O in the outside of the ceramic filter S communicates

with the third outlet T3b via a fourth check wvalve 140.
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hole CFlb of the top cover 210 via the first outlet TIb (see FIGs. Sa, 6a
and 7a). In FIG. 10, reference numeral 118 denotes a first hole plate that
surrounds the outer side of the first transfer pipe 116 in the flow-out
space 0 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
berfledmg e firstframsfer pipefPreReveniifilkdPihidaghsént thé fine holes.
flow-out space 0 of the first tank Ti. FIG. 11 is a sectional view of the third
The aRkaS £ e cERE tank ASCSHOWIPthi figtté Ca Sécuntfandtécking 132
pipe 136 communicating with the third inlet T3a via a third check valyve .
cove RS ATy REad Tn OB IS . A brahly, (6 - Shile PP ing

134 'é?gﬁgﬁ%qg%ﬁ onfy t ‘?Lié‘%dfc O%‘?cﬁeec%d Uansfer F%iﬁg 130 rd packing 132

communicating selectively with the third inlet T3a via the third check valve

to d30=andthe flow: oyt space.0 inthe outside ehthe egramis filtefSx vaive 140
communicates with the third outlet T3b via a fourth check valve 140.

compa1/465The caranie filter Srisfoumedanith arplurality offinerhnlas: 1e third ocuter

check valve 130 comprises a third circular packing 132 covering and
sideenciosingthedhisd inletrE3ssdrd aghire SQrd®y and covering and enclosing
the third outlet T3b and a fourth spring 144 exercising an
elastic force to allow the fourth packing 142 to cover the third
outlet T3Db.

In addition, a second 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 1is 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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134 exercising an elastic force to allow the third packing 132 to cover the

third inlet T3a, and the fourth check valve 140 comprises a fourth circular

packing 142 surrounding the outer side of the second transfer pipe 136

and covering and enclosing the third outlet T3b and a fourth spring 144

exercising an elastic force to allow the fourth packing 142 to cover the

third outlet T3b. In addition, a second 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 0. The second hole plate 138 is formed

thseeplurdlity Bf se€bid thrédigh hofes hoatSimilaiPrthedbgveo the third
, description, when the third rotating flange TF3 of the third tank T3 is
inlefhsditd® and fiked ih the ShifkPRixed dge CRE3 dfthEop Eo0er 219, thet rd tank
third packing. 132 is raised hy the inlet pin 268 inserted in the third inlet :
T3 V15 10 pertiHe third I6iet T34, MU adeordingly. (NethFal inlek Hole CRag ©1lter

f the top coyer,210 unj s with the third .inlet T3a of the third . . . :

S t%ankl%fasg.%lséﬁtﬁé%gfgh@g;c%%% 42(%1 rai%%(g&ylt%z ou%?e?%in %%% [grltles o

perf@§ﬁg@9"b%@t@ﬁgﬁugﬁ%T¥%ghE@Qﬁgh%QM“M@@5¥T?Q’@@%charged to the
accordingly, the third outlet hole CF3b of the top cover 210

thireommnicates,with thesthirgs outlet T3pofdbedhirg tank i3 3246 third outlet

Consequently, while the raw water supplied into the third inlet hole CF3a
T3b qfthe topesven2l0 flayws rtodhel thiyd tank

Finally, FIG. 12 is a sectional view of the sixth tank T6 as
the functional tank, which 1is 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 T6a wvia a fifth check wvalve 150 and the flow-out space O
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 T6 1is provided a
third transfer pipe 156 of a predetermined height communicating
selectively with the sixth inlet T6a via the fifth check wvalve
150. A plurality of functional filters B is placed at a position
lower than the predetermined height. The functional filters B
contain wvarious beneficial substances, such as wvitamin, which
are added to stable substances such as ceramic balls, to be
dissolved into purified water for the purpose of improving
quality of the purified water. The functional filters B are

mounted on a third hole plate 158 that surrounds the outer side
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T3 via the third inlet T3a and passes through the ceramic filter S, a main
filtration step of removing fine impurities is performed, and then the
resultant raw water is discharged to the third outlet hole CF3b of the top
cover 210 via the third outlet T3b (see FIGs. 5a, 6a, 7a and 8). Finally,
FIG. 12 is a sectional view of the sixth tank T6 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 | communicating
selectively with the sixth inlet T6a via a fifth check valve 150 and the

of tisvolt spaderernedimmunicating seletively vithahextktl butletT6B viged 1ty of
sixth check valve 160 are defined with functional filters B interposed

thlrﬁheﬁemw@n Rfore Spetifically! irditie Hié SiktH tahk T84 phévidetia tox  Frame
ird transf 156 of det ght

155 EEtal AN S ok Toa Ja i PN VAG! 150° AGFa 2 15°

and %f Juaetonalliiers b lsnigoed atg Pogiion \owet lhan (e ﬁgetgiryg}@dtank T6.

helght T unctlona rs B contain various beneficial substances,

The %%M't%éﬁ'é‘cé\/htc ; aresadded o stable sybstances SUeh asCaRlaMiGy up to
balls, to be dissolved into purified water for the purpose of improving

the qualitysef the puriedivater. Jhe functienal fiters:B akerdpoumtedonds and the
third hole plate 158 that surrounds the outer side 33/46 of the third

f lowtransferspiped 56 and isdfermed davitheal phuratineoft hird hole plate 150 and

the functional filter frame 155.

Between the sixth inlet T6a 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 Té6a in order to
selectively open the sixth inlet T6a. Also, between the third
hole plate 158 and the sixth outlet T6b 1is interposed a sixth
check wvalve 160 comprising a sixth circular packing 162
surrounding the outer side of the third transfer pipe 158 and
covering and enclosing the sixth outlet Téb 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 1is 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 T6a to open the fifth inlet
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third through holes h3 and an annular functional filter frame 155 that
surrounds the outer side of the third transfer pipe 156 and is attached
closely to an inner surface of the sixth tank T6. The flow-in space I is
defined by from the sixth inlet T6b up to the inside and outside of the third
transfer pipe 156 and the flow-out space O is defined below the third hole
plate 150 and the functional filter frame 155. Between the sixth inlet T6a
and the third transfer pipe 156 is interposed a fifth check valve 150
comprising a fifth circular packing 152 covering and enclosing the sixth

T6a, infetJ 6acand dlftthl sprifg E5 £ eéxereisinylat efastie fére€do affowife top cover
fifth packing 152 to cover the sixth inlet T6a in order to selectively open

210 tHe"dpiR et Ta. "NSS! befifectrthblthird Hote didfe 158 dritfthe sixth tank T6

ana Qiilet T6b.s interposed g Sixih.gheck valve 160 comprising a8HIN. s cates
circularpacking surrounding the outer side of the third transfer pipe

wien 39,20 coveringaydenalasing th sixih guilet Thang a sixth spring

[
164 exercising an elastic force to allow the sixth packing 162 to cover the

§%(HE@H[R@I{F‘C6L i,n ordler _@é@'eﬁg‘ﬁ“é)é OQ%@&%%t&Qaﬁetg@' main body 200
Accordingly, when the sixth rotating flange TF6 of the sixth tank T6 is

intoinseytedsand fixedrindhe sixth-fixeddlange CE6Lf1 thetop goverld, thexth tank

fifth packing 152 is raised by the inlet pin 268 inserted in the fifth inlet T6a
T6 toiepenthe fifth ilet 346t T6a, and then overflows the third
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 filters B,
beneficial substances such as vitamin are dissolved into the raw
water and the resultant raw water 1is discharged to the sixth
outlet hole CF6b of the top cover 210 via the sixth outlet T6b.
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, b5b, 6a, 6b, 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 T6a 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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T6a, and accordingly, the sixth inlet hole CF6a of the top cover 210
communicates with the sixth inlet T6a of the sixth tank T6 and the sixth
outlet hole CF6b of the top cover 210 communicates with the sixth outlet
T6b of the sixth tank T6. Consequently, the raw water supplied from the
main body 200 into the sixth inlet hole CF6a is supplied into the sixth tank
T6 via the sixth inlet T6a, and then overflows the third transfer pipe 156 to
be filled in the flow-in space I. While the raw water filled in the flow-in
space | flows into the flow-out space 0 after passing through the

to Fanctibral fiters B: apériefidial substaAcedsuckias ViaRie arddiddoedthe main

into the raw water and the resultant raw water is discharged to the sixth
bodyagifet hole CF6b of the top cover 210 via the sixth outlet T6b. In FIG. 12,

referegce numeral 166 denotes a second hole plate thfat surrounds the
6 e th R

otter Sidaof t ird%Pa%\é?ér pipuesf'érfsg at él:aﬁ)rflede%e?rmir%e(IJ1 posaftIilon Srthe™t of

contt%)rﬁ%%g% gﬁpeoffngljloena% lfiltgésfg%) thgt Lchr?o{a% W%E&Sgﬁrflgﬁénc%j{g]eseglay unit

transfer pipe 156 is evenly filled in the sixth tank T6: As

350 MﬁeWiHE'ﬁ%reEE%tQﬂglt%% 1o28a2R:3. 4¢ %ébp%s@}lgaizg’e@ﬁqén, and
to 12, the reason why the check valves 110, 120, 130, 140, 150 and 160

moretovepen/clase thesinlets sTla te Téa ard the outlets §lbda T 6bare rovded-cplace
in the tanks Tito T6 of the water cleaner is to prevent any accident which

themmay happerwduenteswater draineddadlt Of the tanks T to TEeor svatetent time of
strongly ejected by internal high pressure of the tanks Ti

the filters C, S and B.

As apparent from the above description, according to the
present invention, there 1is provided a water cleaner, which 1is
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 so 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 understood 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
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35/46 to T6 when the tanks Ti to T6 are disassembled from the main
body 200. As described above, users can confirm an extent of
contamination of the filters C, S and B through the display unit 350 while
using the water cleaner of the present invention, and moreover,
disassembles the tanks Ti to T6 and repair or replace them with new
ones without difficulty at a replacement time of the filters C, S and B. As
apparent from the above description, according to the present invention,
there is provided a water cleaner, which is capable of precisely detecting
defiggdxtent bheortarfinatish 6fl fikes Fax@dosian atridt antdumt o fise of
purified water and informing a user of the detected extent of
contamination so 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 be understood
by those skilled in the art that various changes in form and details may be
made therein without
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departing from the spirit and scope of the present invention as 36/46
defined by the appended claims and equivalents thereof. 37/46 WHAT IS
CLAIMED IS: 1. A water cleaner that purifies raw water and discharges
purified water, comprising: a plurality of tanks each containing a 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
WHATpIB?aI oftdRs I 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

he supply amount of the ra er supplied to the raw water pipe; and
E. gﬁ %éEs% ?ean%r\%ﬂg% 99§%es %ﬁér 1RG0 gcharges

raw .
control unit that calculates an extent OL% contamination O‘,% e filter basea

puri® 8deqult of thedpgasurement of the first measuring unit. 2. The water
cleaner according to claim 1, wherein the control unit calculates the

extent of cortamimatiomefdhe sfilterdyneemparing thermaxisym

purification flow amount of the filter with the supply amount of the raw

watelfin 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 1is
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.

2. The water cleaner according to claim 1, wherein the
control wunit calculates 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.

3. The water cleaner according to «claim 1, further
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3. The water cleaner according to claim 1, further 38/46 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. 4. The water
cleaner according to claim 1, further comprising a display unit that
displays the extent of contamination of the filter calculated by the control
unit. S. The water cleaner according to claim 4, wherein the display unit
compdisplays the eXeeitvf cotfamiiatih ofthd filler Wit e@ReRes, syrdoldischarge
or pictures. 6. The water cleaner according to claim 1, wherein the main
AMOUBhgy TomphiSes® Atop tover'td Whichdhé %‘Hﬁﬁﬁ@dof fednkd Bfe detdchabhy water
combined; a middle plate that is attached closely to the rear side of the
pet’op cover, the plurality of passages being defined between the middle

plate. ang the top, cov %ﬁggq bo“&@icco"eré@%%f%@éﬂw O OP ent o

cover at the bottom of the middle plate. 39/46 7. The water cleaner
con@gﬁﬁg@@ﬂ@dﬂ@@T@H@h%@w%g¥3based on a result of the measurement

pi

of the first and second measuring units.

4. The water cleaner according to claim 1, further
comprising a display unit that displays the extent of

contamination of the filter calculated by the control unit.

5. The water cleaner according to claim 4, wherein the
display unit displays the extent of contamination of the filter

with numerals, symbols or pictures.

6. The water cleaner according to claim 1, wherein the main
body comprises:

a top cover to which the plurality 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 1is combined to the top cover at the

bottom of the middle plate.
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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 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. 8. The water cleaner according to claim 7, 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 & paszagés cohfmises atanivatér supply passage that wherein the

communicates the raw water pipe with the inlet of the first tank, (n-1)
plurgdsdages that Eohimdricate bitiets dPprevibus taris toihfets or iexf ~th (n>1)

tank%feron% ﬂes Qrst tan}% up to the g;th t%nk, and a. u

tank tgn 1n ir llp?ﬂﬂv%g\/\%aterh raw, water
a disctharge passage tha ConnBets the Bltlet BF e th tAhk ot%eepuriﬁled atety

and WAL PiRg,; 9. The watey cleaner a%gf?%%%%t% g&ﬁ%st petein, the, igdle, 4

plate is formed with a raw water sup a purified water

digehargeholg, thal eammunicate withthe ravk water, supRl% Passageand in and
the purified water discharge passage, respectively, and wherein the raw

an owMates piperandithepurifind waternpipe are tconnegteddo heramrwatefovided at
supply passage and the purified water 40/46 discharge passage via the
one ranowater suppiyholé anddheputiidd ty of tanks combined to the top

cover.

8. The water cleaner according to claim 7, 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 water discharge passage that

connects the outlet of the n-th tank to the purified water pipe.

9. The water cleaner according to claim 8, wherein the
middle plate 1is formed with a raw water supply hole and a
purified water discharge hole that communicate with the raw
water supply passage and the purified water discharge passage,
respectively, and

wherein the raw water pipe and the purified water pipe are

connected to the raw water supply passage and the purified water
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water discharge hole, respectively. 10. The water cleaner according to
claim 9, wherein the raw water pipe is connected to the raw water supply
hole by the first measuring unit. 11. The water cleaner according to claim
10, wherein 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 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
discipggelfer Relfereffthe supplyrameint ot the rai rater is Preastieéd basedpurified
on the number of rotation of the first impeller. 12. The water cleaner
watez brangas EhilPLE fultReéP Lompfising 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. 13. The water cleaner according

{gyclaim,g, fyither 4%8&8@?”&@?&8%‘%{‘% easury ‘ﬁ)“%&e-n the raw
measures the |sc];harge amount of the purified water discharged to the
watcRUrfled water ping, yherein thecopral upif,calgulaes ag gxtent obo1e by the

first measuring unit.

11. The water cleaner according to claim 10, wherein 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
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.

12. The water cleaner according to «claim 11, further
comprising a decompressing means that 1is mounted in the first
housing and adjusts the supply pressure of the raw water

delivered to the first flow-out port.

13. The water cleaner according to claim 8, further
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contamination of the filter based on a result of the measurement of the

first and second measuring units. 14. The water cleaner according to

claim 13, 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. 15. The water cleaner according to claim 14,

wherein the second measuring unit comprises: a second flow-in port
compegriridtiedtto BRCMRE catfrREHAG Role b Secbhad oWt poftcoRRectel scharge

to the second connecting hole; and a second housing containinga
aMougcoRd intpetlertotating ™y 6w oF wate? HORMTS frorh theSetomd idwind water
i port into the second flow-out port and a second counter counting the

PChumber of rotation of the second impeller, wherein the discharge amount

ghthequrified water i%orﬂg?%‘ired based on Qg%%mg_%gf rotgtion ofthe, v of

second impeller. 42/46 16. The water cleaner according to claim 8,
cont‘é’ﬁg lff%-{'% ﬂ?ﬁh pJHir alEtM@f Eqrik@ee@c}g‘a: d gBe roqprgpr%ﬂr{ a'&@"%@l@t%@gsu rement

flange projecting such that the inlet and the outlet are placed in an inner

of tside of the rofating; Hange: whereinthedop.cover. further comprises an
annular fixed

p

14. The water cleaner according to claim 13, 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.

15. The water cleaner according to claim 14, wherein the
second measuring unit comprises:

a second flow-in port connected to the first connecting hole;

a second flow-out port connected to the second connecting
hole; 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 second counter counting the number of
rotation of the second impeller,

wherein the discharge amount of the purified water 1is

measured based on the number of rotation of the second impeller.
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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. 17. The water cleaner
according to claim 16, 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

tHfe rotafing flafiyeSs combinga with the fiked flang® it &ore-tG-onderein  the

carres oanence. 3/46 18. Thguwa%tﬁggleaner according to claim 8

PLUrGndiein the p?ﬁr%%ﬁ/ of finiks €ACH AThprisd& A irSihetk vARE that  To=at+nd

flan %Ve#?g‘?ggp%@ﬁﬁ%h&eninlcel%ascelecqgifgelilﬁ}?éﬁvzgﬁ}ép%ﬁ%th(%ﬁ&let are placed

ommunicates w e inlet via the firstc alve; a second check

in aYplyethat covears and encloses the gutlet; ange,

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.

17. The water cleaner according to claim 16, further
comprising:

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

a screw Jjoining 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.
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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. 19. The water cleaner according to claim

18, wherein 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. 20. The water cleaner according to claim

19, wherein the middle plate further comprises an inlet pin projecting to

pass through the inlet hole, wherein the top cover further comprises an

obtlet pik projéRtifg upwardlif theFiedahye, drel whedéifi thierfirstherein the
check valve is opened by the inlet pin and the second check valve is

plurgddied By tHedlithet it Whehtheé “4%/36 tanks are assembled. 21. The

gvat%r,cgg%neggcé‘cq{din\g 0 claing%, gvherei{_l th filt%r iS one ielected fE%m nlet
a carbon ilter; a Seramiic filter antta fufiCtionar filter: 22. The water € tn:e
Selec&lgﬂ}%rl ccording to claim 21, wherein the functional filter comprises fine

4

ceramic balls containing vitamin. 23. A water cleaning method of
Qbuﬁﬂngggﬂﬂ%%M%%ngh%t communicates with the inlet wvia the

first check valve;

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 valve,

wherein the filter 1s interposed between the flow-in space

and the flow-out space.

19. The water cleaner according to claim 18, wherein 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.

20. The water cleaner according to claim 19, wherein the
middle plate further comprises an inlet pin projecting to pass
through the inlet hole,

wherein the top cover further comprises an outlet pin
projecting upward in the fixed flange, and

wherein the first check wvalve is opened by the inlet pin and

the second check wvalve 1is opened by the outlet pin when the
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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. 24. The water cleaning method
according to claim 23, further comprising: between the a) step and the b)
step, a") measuring the discharge amount of the purified water obtained in
tankgheagater eIt 3Fherein the c) step comprises calculating the extent of
45/46 contamination of the filter by comparing the maximum purification
flow amount of the filter with the supply amount of the raw water and the

ischar mount of th rified water. 46/4
915 a%%g %ateor glpeuaneer acecor /ir?g to claim 1, wherein the

filter is one selected from a carbon filter, a ceramic filter

and a functional filter.

22. The water cleaner according to claim 21, wherein the
functional filter comprises fine ceramic balls containing

vitamin.

23. 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.

24. The water cleaning method according to claim 23, 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 «c¢) step comprises calculating the extent of
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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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