DESCRI PTI ON WATER PURI FI ER TECHNI CAL FI ELD The present
to a water purifier. BACKGROUND ART A counter-top

invention rel ates
type, a direct

faucet nmount type, and an under-sink type equipped with a filter cartridge

i ncorporating an adsorbent such as activated carbon or

hol |l ow fi bers, and

a main body for selectively switching a flow path by opening and closing a
flow path O purified water, raw water stream and raw water shower with

val ve el enents are known for a water purifier. In

the direct faucet

nmount type water purifier used gﬁiattachlng a main body to the faucet and

selecting the flow path wth a B¥Nal ve, a type

of directly

di scharging the raw water fromthe nain body and di schargi ng the

WATER PURIFIER

TECHNICAL FIELD

The present invention relates tc a water purifier.

BACKGROUND ART

A counter-top type, a dirsct fauce:t mount type, and an

under-sink type eguipped with a filter cartridge

incorporating an adsorbent such as activated carbon or

hollow fibers, and a main body for selectively switching

H
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flow path by opening and closing a flow path of purified

water, raw water siream, and raw water showar with valve

elements are known for a water purifier.

In the dirsct faucet mount type water purifier used by

attaching a main body to the faucet and SELCCting the fliow

-
1

path with a selection wvalve, a type of directly

discharging

the raw water from the main body, and discharging the

purified water from the main body or dirsctly di

the purified water from a cartridge attached to

scharging

A .
Lile main

body is propesed. The discharging of the raw water and the

ly performed by operati

}_.l

purified water is typica

selection lever which cooperatively cperates wit

The following technigues (1} to (3) ars discl

ng &

n the

losed from



fled water fromthe main body or directly discharging the purified water
froma cartridge attached to the main body is proposed. The dischargi ng of
the raw water and the purified water is typically perforned by operating a
sel ection | ever which cooperatively operates with the selection valve. The
foll owi ng techniques (1) to (3) are disclosed from the prior art for such
wat er purifier. (1) Technique related to shower discharge of water
Purifier In such water purifiers, a method of discharging water from
a shower discharge port including great nunber of small holes called
shower haéhesprsor ypicdldry spsad wadedi sehafgert he shower water. However,
since a flow path (hereinafter referred to as shower introduction port) in
the water puriti efermiinusodelesmmiunicatbwngr adfdowquat kfswateh and a shower
di scharge port has a small cross-sectional area conpared to the shower
di schar gewaéfterthe water floin fromthe shower introduction port is not
uniformy distributed to each shower hole, and the manner the shower water
i s di schar gedIneadsh twatar ypuddgérdisngzonathed posidiisgiagiyinhewshewner
di scharae port.

from a shower discharge port including great number of

small holes called shower heles is typically used to
discharge the shower water. However, since a flow path
(hereinafter referred to as shower introduction pori) in
the water purifier main body communicating a2 flow path
switch and & shower dischargs port has a small cross-—
sectional area compared to the shower discharge port, the
water Zlowing in from the showsr introduction port is not
uniformly distributed to sach shower hole, and the mannex
the shower water is discharged tends to vary depending on
the position of the shower discharge port.

As a method for scoiving such problem, patent document
1 discloses a2 water purifier in which an opening area of
the shower hole is reduced irn an aim of ¢giving force to the
shower water flow or to save water. Irn patent document 1,
the processing method of forming greazt number of shower
heles having & small diameter in a thin plate is realized
to reduce the opening area oI the shower hole. However,
when the faucet is fully opened, or at locations where the

water pressure of the water lin

[0l

is originally high, an

excessive load i1s applied tc the thin plate at the position
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As a nmethod for solving such problem patent docunent 1 discloses a water
purifier in which an Opening area of the shower hole is reduced in an aim
of giving force to the shower water flow or to save water. |In patent
docunent 1, the processing nethod of form ng great number of shower holes
having a small dianmeter in a thin plate is realized, to reduce the opening
area of the shower hole. However, when the faucet 18 fully opened, or at
| ocations where the water pressure of the water line is originally high,
an excessive load is applied to the thin plate at the position
i mredi at elr=Bék ol ¥ Heelshowere ishbweducthiondporion wherebyhtehebty hilme pl at e may
be defornmed or break and even the shower water is not uniformy
di schar gédin plat@ASgndtchele ogmeidngrnbthoad, apatedn dbeusbntre? proposes a
water purifier in which a shower discharge port and a rectifier neans are
i nt egr al Wpteol dedeot Jm fichinsg ynetilsade righe.raw wat er di scharged fromthe
shower introduction port is once received at the recess integrally nol ded
i n the shower 2di setidrge sgortincamethben vackot diycwisstr iZbpt-egotest he shower
di scharge port. In this nmethod, if the thin plate as described in patent
docunent alwikgenspdrifid:he.rshovieh d stlhacgedpsechardeheareckintii er neans
cannot be integrally nolded, and the rectifier neans needs to be
separ at elrgcarfangetkans areAsiromg maetiyododfiesepdmateeliy aethngi nghd he
rectifier neans', patent docunent 3 proposes a nmethod of arranging the
rectifi erameanseat daschanmrdredicat e hposinbiven bet wedirttihe: shoner s
i ntroduction po t,on the upstream side of the shower supply port and the
shower dicsickargeepoed .atTHewaterdests dduegdally molded irf room shewshower
sintroduction port is uniformy dispersed in the circunferential direction
“ by an. anmilsghargagestiapethd edtarf iveriimeady andtthenc«d schamhged fromt he
shower hol e. However, the shape of the rectifier neans is not addressed at
al |, and sthheegpdésthgropdernf. uanf ohikymdtscharygi rgief tadnt heasdower
di scharge port is not

ag described in patent document 1 is used in the shower

discharge port, the rectifier mesans cannot be integrally
molded, and the rectifier means needs to be separately
arranged.

As one method of separately arranging the rectifier
means, patent document 3 proposaes a method of arranging the
rectifier means at an intermediate position betwsen the
shower introduction pori.on the upstream side of the shower
supply port and the shower discharge port. The water
introduced from the shower intreducticn port is uniformly
dispersed in-the circumferential direction by an annular
ring—shaped rectifier means and then discharged from the
shower hole. However, the shape of the rectifier méans is
'not addressed at all, and the specific mode of uniformly

discharging from the shower discharge port is not

&%



suggest ed. I n patent docunent 4, three spherical bodies are
incorporated in the main body as a selection valve, so that one arbitrary

di schargi ng net hod can be selected froma raw streamtype,

raw wat er

shower type, and purified water discharged froth the cartridge with a

sel ection | ever. The di scharge port of the raw water streamtype and
the raw water shower type is generally arranged at the | ower surface of
the main body. The nmain body is nostly nade of resin, and the shover
portion also has the shower hole directly formed in the resin. Thus,
used ovewruggkengiperiod ofe by being attached to the faucet, water,

cl eanser, and the like may splash in the kitchen thereby

mng a

bio-filmat the perdpheruaknthe, shones Soher Dfableekiergatbe shower

incorporzied in the main body as a selection valve,

zc that

one arbitrary discharging method can be selected from a raw

water stream type, raw water shower type, and purifi
water discharged from the cartridge with a selection
The discharge port ¢f the raw water stream type

the raw water shower tType is generally arranged at ¢

Fh

lower surface o©

made o0f resin, and the shower portion also has the s
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long period of time by being attached to the faucet,

ed

lever,

and

ha

the main body. The main body 1s mostly

hower

irectly formad in the resin. Thus, when used ovar a

water,

cleanser, and the like may splash in the kitchen thereby

forming a bio~film at the periphery of the ghower ho

blocking the shower hole.

le or

As shown 1n patent document 5 and patent document 6, a

method of providing the shower portion of the water:
purifier with a stainless steel plate is proposed.

document 5 discloses a stainless steel plate having

ratent

o

“

shower water sprinkling hole formed in an annuiar form of

two or more columns. The characieristic lies in thai

raw water discharged from the annular shower water

sprinkliing hole on the inner side 1s discharged towards ths

center axis of the stainless steel plate.

-~

Patent documsnt 6 disclesss a mode in which an

I8

insert

when

hol e.



As shown in patent docunment 5 and patent docunent 6, a nethod of providing

the shower portion of the water -purifier with a stainless steel plate is

proposed. Patent docunment 5 discloses a stainless steel plate havi g a

shower water sprinkling hole forned in an annular formof two or nore

colums. The characteristic lies in that the raw water discharged fromthe

annul ar shower water sprinkling hole OD the inner side is discharged

towards he center axis of the stainless steel plate. Patent docunent 6

di scl oses a node in which an insert nolding hole is formed in the

st ai nl esgosdésl pbat els aimkreed éinnfcbecenentlesd $se4l xadcehr enghai nsert

~nmolding wwth resin. (2) Technique related to selection |ever of

wat er purfefingprcement Corlvent ifonald yhraupet hoseof melahisw ttikhg the rotation

of a dial or a lever directly to a shaft and open/close driving a

sel ecti oragdlnve t hrough the shaft, and a nmethod of converting the rotation-

to a reciprocating novenent .and perform ng node selection are known as a

met hod of sel ééti igchheqws scharee modezdécthenwaders muf ivfiter. Such

conventional nethods require the adjustnent of the dial and the lever to a

t arget paowirttifery and have inconveniency in that the operation position to

which it is to be operated needs to be checked and whet her or not the

oper at ed posi Eoprensienzurat e yweadjodsbédttanthibtt argethepasitkizaonneeds to

be checked for every operation. If the adjustnent position is shifted, the

wat er of afachddirschargel srozie dimedséyi ncaaceexistamg steat/elobkerefore, in

vi ew of checking and position adjustnment, the selection of the discharge

node i n tdre véonventtonal iwatwerlpurtifricaghmayenshz hiecessard mgshedconcl uded

- as one-touch operation. In the conventional water purifier, a structure of

“fitting tdfe opalveetehenem totatiwat ew fl owctiokechbyinaynofererseahdmat eri al

such as 0-ring to achieve reliability of the seal is often adopted as a
performing mode selection are known as a method of

selecting the discharge mode of the water purifier. Such
conventional methods reguire the adjustment of the dial and
the lever to a”target pesition, and have inconveniency in
that the operation positioﬁ to which it is to be operated
needs tTo be checked and whether or not the operated
positioﬁ is accurately adjusted to the targei pesition
needs to be checked for every operation. If the adiustmen:
pesition is shifted, the water of each discharge mode may

" be in a coexisting state. Therefore, in view of checking
and position adjustment, the selection of the discharge
mode in the conventional water purifier may not necessarily
be concluded as one-touch operation. In the conventional
water purifier, a structure of fitting the valve elsment to

a water fliow hole by way of & seal material such as O-ring

to achieve reliability of the seal is often adopted as a

(8]



structure of a selection valve at the interior. In such structure,
“however, satisfactory sealability is obtained but alatively large force is
required to attach and detach the valve elenent to and fromthe water flow
hol e, and acconpanied therewith, a relatively large force is also required
in the operation force for selecting the discharge node. As a water
pur4l=ern which the discharge node can very easily selected wth the true
one-touch operation w thout requiring adjustnment of the operation
position, and the like, and in particular, in which the operability and
t he operatirontfeelding eftltheisr| veivomnt éver iaterenhanced,sugat ent docunent
7 proposes a water purifier including a | ever for selecting the discharge
node, thetkevenrdeihngeretrat abtysSappory ezkataidtifivendspbhatnad cl i ck
mechani smfor giving a click feeling during the | ever operation, where the
| ever reviupracatiesitvelyetarpet 6oaneors geabippositol entaftheandei ng operat ed
in one direction, both ends of the | ever are supported-so as to sandwi ch a
connect i dgtpont ilon wflvehel&aavet toamddt hecweldtek wageladiiom iglarranged with
a spring provided at one part of a shaft for transmtting the novenent of
t he | everntioatbemelieel ¢hemerttha bi asiagl menberigicasedcbyishelspring, and
a receiving portion of the biasing nenber. However, since the water
puri fi er regutoepl ed the theratavcetfoofet her wetlerciiinge tae thecuppes surf ace,
if the lever is supported at both ends, the operati-ng direction of the
| ever ismbipited to the up and down direction by the front surface of the
Water purifier, whereby load is applied to the faucet of the water |ine by
the | ever opekatiomtdrheufrdadcetr of: whechates disehamye bodekeaandet he wat er
~purifier may drop off fromthe faucet of the water line during the |ever
~ oper ati omweirfy theitoulisngeof wilis waterrpar of¢erownid drhkesffapoet of the
water line is weak. (3) Technique related to antibacterial of water
purifierwithout requiring adiustment of the operation pesition, and

the like, and in particular, in which the operability and

i

the operation feeling of the selection levar are enhanced,

Q

patent document 7 proposes a water purifier including a
lever for selecting the discharge mode, the lever being
rotatably supported at both ends, and a click mechanism for

giving & click feeling during the lever operation, where

O

the lever reciprocates tTo return Lo an original pesition
after being operated in one direction, both ends of the
lever are supported 'sc as o sandwich a connecting portion
the faucet, and the click mechanism i1s arranged with &
spring provided at one part of a shaift for transmitting the
movemeni of the lever tco the valve element, 2 biasing
member biased by the spring, and a recelving portion of the

biasing member.

However, since the water purifier is coupled to the

[43¢



Resin nol ded article made of resin such as ABSis ,greatly used for the
body configuring the main body of the water purifier, and the outer
surface of the main body is often the nolded resin |ayer. The outer
surface is sonetinmes coated to provi de shine. However, since water
i ncludi ng cl eanser and stain splashes and easily attaches to the outer
surface of the water purifier usually used in the kitchen, a stain |ayer
is easily formed on the outer surface as the bacteria increases in the
attached stain, and at becones difficult to maintain a clean state.

Wth resheetet @istibh prodT e atteitdFERRENELBTPFDposed & rEIBT of

sprayi ng fluorocarbon resin on the inner wall surface of the conduit and
then furihefUERRTRPENgt Beth R darDOPeEAd 18R nEeFeFg.CAIhELGh t hi s
method is effective to water passing through or remaining in the conduit,
it i's noteedf et iNEioRdt he Bt andcihed CareREIOUtRYF SR Fa68tof the
water purifier or the vicinity of the discharge port. .. Patent
docunent S9rpr&poseshs HethbP PR I Th B6iNBivdarafat $ #CRerMmai™® ng sil ver
is applied to the water purifier conponent. The silver ion has an

ant i bact eh¢ afaudqte6F, thheretehel 519 Vo Gion Lcges| apesFWwEh apiflied to the
wat er contacting nmenber to provide antibacterial effect. .. Patent
docunent a8t gposds Hapbdeline vilr IR siradecsofethe RatdriPurifier is
coated with fluorocarbon resin. Al though the nethod of coating the

f1 uor ocaFBBn¥&EsiAf T Aram ahm sfuathi @ViHy aiftichactBei AL EIF & i s known,
an exanple applied to the water purifier_ which is used by being attached
to the fagFer ‘eydtiokné@nthe coupling of the water puriiier and

the faucet of the water line is weak.

(3) Technigue rzlated to antibacterial of water
purifier

Resin mclded article made of resin such as ABS is

-greatly used for the body configuring the main body ¢f the
water purifier, and the outer suriace of the main body is
often the molded resin layer. The outer surface is
sometimes coated to provide shine.

However, since water including cleanser and stain
splashes and easlly attaches tTo the outer surface of the
water purifier usually used in the kitchen, a stain layer
is easily formed on the outer suriace as the bacteriz
increases in the attached stain, and it becomes difficult
to maintain a clean state.

With :especi to such prceblem, patent document B
propeses a mode of spraying fluorocarbon resin on the inner

wazll surface of the conduit and then further spraying
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activated carbon and sintering. Although this method is
effective to water passing through or remaining in the
conduit, it is not effective on the stain attached to the
outer surface of the water purifier or the-vicinity of the
discharge port.

Patent document 9 proposes a method in which colleidal

matter containing silver is applied to the water purifier

o

cemponent. The silver ion has an antibacterial effect,

where the silver ion is eluted when applied to the water

contacting member to provide antibacterial effect.

Patent document 10 proposes a mode in which the

surface of the water purifier is

resin. Although the method of coating the fluorocarbon

resin in an aim of achleving antibacterial effect is known,

an example applied to the water purifier which is used by

being attached to the not Known.

[Patent document 1)

Japanese Laid-Cpen
Publication No. 2004-174472
{Patent document Japanese
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IPatent document 3] Japanese Laid-Open Utility Model
No. 3-4983
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Publication Neo. 5-1449%13

[Patent document 5] Japansse Laid-Open Patent
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docunent 8] Japanese Lai d- Open. Patent Publication No. 9-192017.

[ Patent docunent 91 Japanese Lai d- Open Pat ent Publication No. 2003-136054
. [ Patent docunment 10] Japanese Lai d-Open Patent Publication No.

2003- 10839 DI SCLOSURE OF THE | NVENTI ON Probl ens to be Sol ved by the

| nventi on

Publication No. 2004-230360
[Patent document 6] Japanese Laid-Open Patent
Publication No. 2004-322066
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[Patent document §] Japanese Laid-Open Patent
Publication No. 9-192017
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DISCLOSURE OF THE INVENTION
Problems to be Sclved by the Invention

The present invention aims to sclve the problem
related to the showsr discharge, the problsm related to the

\

ated to antibacterial

Pt

selection lever, and the probiem re
in the water purifier as described below.

{1) Problem related to the shower discharge

& water purifier capable of uniformly and
setisfactorily obtaining a water dispefsion shape c¢f the
shower water without inhibiting compactness of the water
purifier has not been proposad.

In the conventional water purifier as disclosed in

patent document § and patent document €, a stainless steel



The present invention ains to solve the problemrelated to the shower
di scharge, the problemrelated to the selection |ever, and the problem
related to antibacterial in the water purifier as described below (1)
Problemrelated to the shower discharge A water purifier capable of
uniformy and satisfactorily obtaining a water dispersion shape of the
shower water w thout inhibiting conpactness of the water purifier has not
been proposed. In the conventional water purifier as disclosed in
patent docunent 5 and patent docunent 6, a stainless steel thin plate of
about 0. 3 Pd2u8e’t AP T HUSS e {Fngéfol BAGHS &N iP8RARD in the
vicinity of the inner peripheral edge of the stainless steel thin plate so
as not t@dEEsenrhe 3 afpiRed 9t 66F FATARPIAt et tHt deEct |y receives the
raw water pressure, and the stainless steel thin plate is held from both
t he out errgierPphat yed¥rl ThetihirErigersSphefyel Ashe it sot g Rahge where
the shower hol e can be arranged is reduced,: and the injecting direction
i s changed® &ECEFEI Age tI-a Hel posiTi6R SR1EhBL3RdVErRhél €e§6¥hat shower can
be injected in a w de range. However; although it is not_inpossible
t 0 procesiEAtiFest Alhl 63 ¥ RISFUSat 8REnTRh S EheVE StalRér; processi ng
accuracy is demanded, and it is also a disadvantage in terns of cost.
Furt her noFEL™ $itaEe thenplAt €X¢hikKdeddsi SUERFnPeI halteyys 2igb6le 0-3 rum
cl ogging easily occurs once the bio-filmis attached.

_ inner periphery. As a result, the range where the shower

hele can be arranged is reduced, and the injecting
direction is changed éccdrding to the position of the
shower hole so that showsr can be injected in a2 wide range.
However, although it is not'impossible to process the
stainless steel thin plate in %he abeve manner, p;ocessing

accuracy is demanded, and it is also z disadvantage in

)]

terms of cost. Furthermere, since the plate thickness 1
thin, that is, about 0.3 mm, clogging easily oCCcurs once
the bio-film is attached.

&

[

Proplem related to the selection lever

There has not been propesed a watez-purifier capable
of very easily selecting the discharge mode with a light
one-touch operation without reguiring adjustment of the
bperation pesition, and the like, enhancing the cperability
and the operation feeling of the selection lever, and in
which load deoes not apply on the faucet of the water line
and damage of the faucet of the water line and dropping of

the water purifier from the faucet of the water line do not



e —

(2) Problemrelated to the selection |ever There has not been
proposed. a water purifier capable of very easily selecting the discharge

node with a |ight one-touch operation wthout

operation Position, and the |ike, enhancing the operability and the

operation feeling of the selection |ever,
on the faucet of the water
and dropping of the water purifier fromthe faucet of the water

| ine and damage of the faucet of the water
i ne do

requiring adjustnment of the

and in which | oad does not apply

i ne

not Cccur. (3) Problemrelated to antibacterial According to the
i nventi 6ir“i'scl osed in patent document 9, the silver ion is eluted from
the portion exposed fromthe applied film but, the silver ion is not

eluted from the EAGTiHaI" gt
film and thus all coll oi dal

action.

Fur t Beiasice naaficert ish el T ek Ol ght SO S held® iRF R col | oi dal

matter finishes being eluted, the antibacterial effect may no | onger
cont i nualocument Aocdidi g k%% heont et 1 Wredi 5cd sl iRP pat@ht  docunent

10, a specific nethod of applying the fluorocarbon resin on the surface of
t he wat exppuwdd iferorhahencerbleierd atfdiresdeel. the silver ion 1s not

eluted from the cocllcidal matter embedded on the inner side
of the applied film, and thus all colloidal matters cannoct
be used for antibacterial action. Furthermore, after the
silver ion contained in the colloidal matter finishes being
eluted, the antibacterial effect may no longer continue.
According to the invention disclosed in patent
document 10, a specific method of applying the fluorocarbon
resin on the surface of the water purifier has not been

addressed.

Means for Sclving the Problems
In order to achieve the above aim, the water purifier
of the present discleosure has the following features.
According to a first aspect, there is provided a water
purifier including a main body internally incorporating a
selection valve and a filter cartridge removably attached
to the main body; wherein

the main body includes,

11

eIl dde DrE 1} i nner side of the applied

nmatters, cannot be used for antibacteri al



Means for Solving the Probl ens In order to achieve the above aim
the water purifier of the present disclosure has the follow ng features.
According to a first .aspect, there is provided a water purifier including
a main body internally incorporating a selection valve and a filter
cartridge renovably attached to the main body; wherein the main body

I ncl udes, a raw water inflow port for receiving raw water, a raw water

di scharge port for discharging the raw

4 raw water inflow port for receiving raw water,

a raw water discharge port for discharging the raw
water, and

a cartridge“wafer feeding port inciuding a raw water
feeding port for passing the raw water to the filter
cartridge;

the raw water discharge port has a structure in which
a raw water stream discharge hole'is arranéedlat a central
part and a plurality of raw water shower discharge holes is
formed at a_substaﬁtially circular ring part of the:
peripheral edge;

| the substantially circﬁi&rﬁring part formed wiih the

plurality of raw water shower discharge holes is mage of a
circular ring-shaped stainless éteel plate perforatéd with
the plurality of shower discharge holes and formed with
cutouts at peripheral.edges; and

an inner peripheral edge and an outer peripheral edge
of the circular ring-shaped staipless steel plate are
sandwiched with resin forming a ‘lower body of the main body
and

the circular ring-shaped sﬁainless steel plate'is

integrally molded with the lower body of the main body.

1lla



wat er, and a cartridge water feeding port j.ncluding a raw water
feeding port for passing the raw water to the filter cartridge; . t he
raw wat er di scharge port has a structure in which a raw water stream

di scharge hole is arranged at a central part and a plurality of raw water
shower di scharge holes is fornmed at a substantially circular ring part of
t he peri pheral edge; the substantially circulafling part formed with
the plurality of raw water shower discharge holes is made of a circul ar

ri ng-shaped stainless steel plate perforated with the -plurality of shower
di scharge holes and foLned with cutouts at peripheral edges; and an

i nner peripheral edge ad an outer ri phera d % hg.gg glgé

ri ng- shaped s@&iMQQ%¥sﬁQﬁégpl%ﬁ%@éﬁ%@gaﬁam%%%eggﬁg HEreéln ?ofnlhg a

"l ower body of the main body e . . '
there is provided a water purifier including a flow path
switch with a plurality of flow paths and a valve Eody for
selectively opening and closing the plurality of flow
paths, wherein foi the flow path arranged in the flow path

switch, at least a raw water shower introduction port and a

raw water stream introduction port are arranged, a raw

11b



and the circular ring-shaped stainless steel plate is integrally

nol ded wi ththe | ower body of the nmain body. I n other words,
according to the present disclosure, there is provided a water purifier
including a flow path switch with a plurality of flow paths and a val ve
body for selectively opening and closing the plurality of flow paths,
wherein for the flow path arranged in the flow path switch, at |east a raw
wat er showerr iditadducid emqort dinbhe reay peteri staeamnded roduweti on port
are arranged, a raw water discharge shower discharge port is arranged on
a downstd@amSidien ofi dhe ff avhanvater whowershaweoduct fehigoren grerta raw

wat er stream di scharge port is arranged on a downstream side of the raw

vat er stydrRam iMdw aducdi ot e ,diasthar gabssant i ald yraiged straped rectifier
plate with a plurality of water flow holes is arranged on a flow path

bet wveen 4 g, JraW MRt howerhd Nt 40 duct & ONs PeEdm angk: e camnasert shower
di scharge port. According to a preferred enbodi nent of the present

di scl osu gy 1 henssdspromided dhesyaten pucifiass yhereinian dianeter of
t he pl urarr{%ty of water flo§€v hol es P%%msd inthe rectifier plate is greater

than @ JARIATL PR SAMPT: ASHBTEe Dol &ctRiged & 4 heLshoyen df schar ge
between the raw water shower introduction port and the raw
water shower discharge port.

According to a preferred embodiment of the present
disclosure, there is provided the water purifier, wherein a
diameter of the plurality of wate; flow holes formed in the
rectifier plate is greater than a diameter of a shower
discharge hole formed in the shower discharge port.

According to a preferred embodiment cof the present
disclosure, there is provided the water purifier, wherein a
sum of area of the plurality of water flow holes formed in
the rectifier plate at a rectifier surface of the rectifier
plate is greater than a sum of area of a shower discharge
hole‘formed at the shower discharge port at a shower
discharge port surface of the shower discharge port.

Bccording to a preferred embodiment of the present
disclosure, there is provided the water purifier, wherein
the raw water shower discharge port has a substantially

circular ring shape, the raw water stream discharge port

being formed at substantially the middle.
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According to a preferred enbodi nent of the present disclosure, there is
provided the water purifier, wherein a sumof area of the plurality of
water flow holes forned in the rectifier plate at a rectifier surface of
the rectifier plate is greater than a sumof area of a shower discharge
hol e formed at the shower discharge port at a shower discharge port
surface of the shower discharge port. According to a preferred
enbodi ment ofaddwerdqinresent adiscd Hsured ¢merdinsniprovided pieswat er
purifier, wherein the raw water shower discharge port has a substantially
ci rcul argrd i shape, -Hde: riaw ped-er dsd remm i schange: fost, behege forared at
substantially the m ddl e. According to a preferred enbodi nent of
the presanti i sdoswre; therevsrpigvikledpdhepnat eroputhid i edy whesein a
cylindrical rib for covering the periphery of the raw water stream

di schar gg ROt diS @f4an96sh rands t her s Sye At 854 St @an 4 ogucs i egaort s
arranged 1 mmedi ately above the raw water stream di scharge port.

Accor di Qqﬁ]l%cﬁmptrlqug[#ﬁ g@%%e&fir&ﬁ@dﬁ% ntachh$£ 1 OsUr ezt here is

provi de e water p wherern a hole thickness I, of the shower

di schargqeathorl e.a eatrpedf% discharge port is smaller than or equal to 1
nm ccording to a pregf erred enbodi nent of the present disclosure,

there is provj ded wat.er purifier_inc i i Y, 1 ally
i ncorporatin Cacosrecﬁjébq i Sh a\?aﬁrvee T %ﬁ%%&%%%?d%ggr%%%%ﬁy at t ached

R O, ML PGSR Aot 2

ey W S 111
or 4di sc%argl ng the
raw water, and a cartridge water feedin .gort i ncludi ng,_ a raw water
- feedi ng Hsohe. OIS g The FavPRater Thotherdr I Rele car t FHageiotFe raw
-wat er discharge port has a structure in which a raw water stream di scharge
hol e i s GHryHgete aowt centsal bar tthmd ar pPrality bf™Faw wat er shower
di scharge holes is formed at a substantially circular ring part of the
peripheral edgmonhiansubsstamiafetyredrenpad i feny phrEhe oPh@deRrth t he

plurality of raw water shower discharge holes is nmade of a circular
disclosure, there is provided a water purifier including a

main body internally incorporating a selection valve and a
filter cartridge removably attached to the main body;
wherein the main body includes a raw water inflow port for
receiving raw water, a raw water discharge port for
discharging the raw water, and a cartridge water feeding
port including a raw water feeding port for passing the raw
water to the filter cartridge; the raw water discharge port
has a structure in which a raw water stream discharge hole
is arranged at a central part and a pluraiity of raw water
shower discharge holes is formed at a substantially
circular ring part of the peripheral edge; the
substantially circular ring part formed with the plurality

of raw water shower discharge holes is made of a circular
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ri ng-shaped stainless steel plate perforated with the plurality of shower
di scharge holes and forned with cutouts at peripheral edges; and an inner
peri pheral edge and an outer peripheral edge of the circular ring-shaped
stainless steel plate are sandwiched with resin form ng a | ower body of
the mai n body. According to a preferred enbodi nent of the present

di scl osure, there is provided the water purifier, wherein the circul ar

ri ng-shaped stainless steel plate is integrally nolded with the | ower body
of the maidy-heded stairAcoos ditgel gletpr eferfecsrboditterthof the present
di scl osure, there is provided the water purifier, wherein the circular

ri ng- shaped-stiaiynlassrshes! il adieahas Hdied et hemeherath edgesand t he
outer peripheral edge sandwi ched with ribs and is formed with ribs

di rect |y, CUUNEGIHNAG 1t Reiddmneramerd phetad r i @k d heays exngpesd pheral
edge. According to a preferred enbodi nent of the present disclosure,

there i%ﬁe@ip%hq;glpg’{éq:g\ggteq{g@%f fid  cmharein oney tendde@estd sl eannect ing

t he inner peri e and the outer peripheral edge are arranged

towards t.he -back .si of . the ) P fler, Accr gy t oy @ Predeyred
enbodi mént" o %t%haé:ep%grs?erﬁarg;ﬁ's%%r e, ther el? S pr ovi%ed t he wat e?y

purifi ero’f Vi\:hheer Gl body.

According to a preferred embodiment of the present
disclosure, there is provided the water purifier, wherein
the circular ring-shaped stainless steel plate is
infegrally molded with the lower body of the main body.

According to a preferred embodiment of the present
disélosure, there is provided fhe water purifier, wherein
the circular ring-shaped stainless steel plate has the
inner peripheral edge and the outer peripheral edge
sandwiched with ribs and is formed with ribs directly
connecting the inner peripheral edge and the outer
peripheral edge.

According to a preferred embodiment of the present
disclosure, there is provided the water purifier, wherein
one to three ribs connecting the inner peripheral edge and
the outer peripheral edge are arranged towards the back
side of the water purifier.

According to a preferred embodiment of the presént
disclosure, there is provided the water purifier, wherein a

thickness of the circular-ring shaped stainless steel plate
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t hi ckness of the circular-ring shaped stainless steel plate is in a range
of between 0.5 and 1.0 nm According to a preferred enbodi nent of
the present disclosure, there is provided the water purifier, wherein a
portion of the raw water shower discharge port attached with the
circular-ring shaped stainless steel plate is a separate nenber renovable
with respect to the main body. According to a second aspect, there
is provided a water purifier including a selection valve body with a

camshaf t; ang, & Rplawgl idey Lftweeiea iPmnl ves ma sel ection | ever connected
to the canshaft, a ratchet mechanismor a one-way clutch nechanism for

transm tting {he Latationa wReratian afoddensl eot iane l@vwaterdto the
canshaft, and a return spring for returning the selection |ever to an

or i 91 nalaROSIYI 9L, WBRHEl Ns providie: selecidan |averris: annangeth faci ng

upward a e Si ‘the water purifier, rotated to the back side by a

pushi ng _oper.ati o r. the fr i ] i Qper t] g
aut onat iF¢al lﬁmr eo{%ur%rll}eed rtag}c t‘ﬁ‘{eﬁeolfisg?ona * E%%{%}#do% aci ntg éuﬁ;;trv%lacr d or upward by

t he retur.n [ [ , ,
t%ﬁiﬁ?%ﬁéq f?@ﬁ?éél¥3{énéﬁéégh stainless steel plate 1s a

separate member removable with respect to the main body.

According to a second aspect, there is pfovided a
water purifier including a selection valve body with a
camshaft and a plurality of selection valves, a
gelection lever connected to the camshaft, a ratchet
mechanism or a one-way clutch meéhanism fof transmitting
the rotational operation of the selection lever to the
camshaft, and‘a returﬁ spring for returning the selection
lever to an original position; wherein

the selection lever is arranged facing upward at the
side of the water purifier, rotated to the back side by a
pushing operation or the front side by a pulling operation,
and autcmatically returned to the original position facing
upward or upward by the ;eturn spring after the rotation
and

the rotation amount of the camshaft per one operation
of the selection lever is 360 degrees/ (integral multiples n

(n=2~5) of number of discharge modes).
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and ~ the rotation amount of the camshaft per one operation of the

sel ection lever is 360 degrees/ (integral nultiples n (n=2-5) of number of
di scharge nodes). According to a preferred enbodi ment of the
present disclosure, there is provided a water purifier including a

sel ection valve body with a canmshaft and a plurality of selection valves,
a selection | ever connected to the canshaft, a ratchet nmechanismor a
one-way clutch nmechanismfor transmtting the rotational operation of the

sel ection | evarchedtiRe eamshafiereantd didlodrimesar iofg ther pretsentti ng t he
selection lever to an'original position; wherein the selection |ever is

arr anged 4f ach pg, yevai .ot dawaward Rld theeside fr itfe materl yairid ier
rotated to the back side by a pushing operation or the front side by a

pull1ng gaeLatlan, va@qgagtyﬁgﬁwict@ﬁ oY Jgldiared 4 the10ri-aiing) drosi tion

faci ng upwar upwar e return spring after the rotation.

Accordin 0 a.third,aspect, .there i r-QVJ rdifd er includin
a sel ect ggﬁie\gg ve B’S&Ve\%’t aseggér(rjs Val tqaeﬁﬁlg%%lrﬁlre%}eﬁ/ tg# ﬂsﬂeél ection °

valves, a_selection Lever connested fo Lhe camEhall o1t chethdmchani sm

or a oneSRay oF transm tting rotational operation of

the selection |ever tq the canshaft, and t i . i
selectioﬁoFe$éPnF8léﬁlBﬁi§PﬁaFo(ﬁ5%9§%% aeéggﬁ%gl%&“eﬁéfégléégf&mlng the

lever to the camshaft, and a return spring for returning
the selection lever to an original position; wherein the
selection lever is arranged facing upward or dowﬁward at
the side of the water purifier, rotated to the back side by
a pushing operation or the front side by a pulling
operation, and automatically returned to the original
position facing upward or upward by the return spring after
the rotation.

According to a third aspect, there is provided a water
purifier including a selection valve body with a camshaft
and a plurality of selection valves, a selection lever
connected to the camshaft, a ratchet mechanism or a one-way
clutch mechanism for transmitting the rotaticnal operation
of the selection lever to the camshaft, and a return spring
for returning the selection lever to an original position;
wherein

the selection lever is arranged'facing upward or

downward at the side of the water purifier, rotated to the
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the selection lever is arranged facing upward or dowward at the side of
the water purifier, rotated to the back side by a pushing operation or
the front side by a pulling operation, and automatically returned to the
original position facing upward or upward by the return spring after the
rotation, and a connection tube is arranged at an end of the canshaft
coupled with the selection lever, a locking rib for preventing slip-out is
arranged at an outer periphery of the connection tube, and an indication
nmenber fercud rdicatiyng ausaiierg dipgoharige siattthd Sanmrtanget: dry an out er

peri pheral side of the connection tube. According to a preferred

embodi mept; 19 d ke prRsent, dirscloasunet idere, isstprodded tdtes wat er
purifier, wherein a connection tube is arranged at an end of the canshaft

coupl ed Jisth e $eleGUHOEdBUR uphd ekl Nayfidr d afy preyenttng: sl ip-out is
arranged at” an outer periphery “of
spring after the rotation, and
a2 connection tube is arranged at an end of the camshaft
coupled with the selection lever, a locking rib for
preventing slip-out is arranged at an outer periphery of
the connection tube, and an indication member for
indicating a water discharge state is arranged on an outer
peripheral side of the connection tube.
According to a preferred embodiment of the present
disclosure, there is provided the water purifier, wherein a
connection tube is arranged at an end of the camshaft

coupled with the selection lever, a locking rib for

_preventing slip-out is arranged at an outer periphery of
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t he connection tube, and an indication nenber for indicating a water

di scharge state is arranged on an outer peripheral side of the connection
t ube. According to a preferred enbodi nent of the present disclosure,
there is provided the water purifier, wherein a ratchet teeth and a
ratchet pawl receiving portion for engaging with a ratchet paw nenber
configuring the ratchet nechanismare arranged on an inner side of the
connect ir0R tuhecand drhe g afnd he canbsihed i woupdeee mi fdr t he connecti on
tube, respectively. According to a preferred enbodi nent of the

present ;@ig8¢l-0SWL a RIS I8 navigleds ddee viad errpanddd esn ahereiar t he
sel ection valve body is arranged with two ribs so as to cover the coupling

portion Qof _i?ﬁ%_x%qﬁ%l@‘et AndHhe salestian 4@er, the portion corresponding
to the indication nmenber for indicating the water discharge state being

arranged bet .9ap her e, the tyos rdliso Mot prieseiresent  Accor di ng
to a preferrggﬁgﬁ%%'lnent oﬁjthe present disclosure, there is provided the

vat er plériisfcil%rs’ r\@gert%ifer]f { qes lepﬁf&i%cf i%@rﬁm%@iff@r,o%l%r&ﬁ{ iphery of
the connéétion tube of the sel'ection |ever rotates along the ends of the
e L PEag S0 L R B LR BRI g o e Sento ol osure,
engaging with a ratchet pawl member configuring the ratchet
mechanism are arranged on an inner side of the connection
tube and the end of the camshaft coupled with the
connection tube, respectively.

According to a preferred embodimeﬁt of the present
disclosure, there is providéd the water purifier, wherein
the selection valve body is arranged with two ribs so as to
cover the coupling portion of the camshaft and the
selection lever, the portion corresponding to the
indication member for indicating the water discharge state
being arranged between a gap where the two ribs are not
present.

According to a preferred embodiment of the present
disclosure, there is provided the water purifier, wherein
thé'locking rib arranged at the outer periphery of the
connection tube of the selection lever rotates along the
ends of the two ribs.

According to a preferred embodiment of the present

disclosure, there is provided the water purifier, wherein a
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spring receiving portion is arranged so as to project fromthe locking rib
arranged at the outer periphery of the connection tube of the selection

| ever, the spring receiving portion being contacted to one of the two ribs
to determine the rotation range by the rotational operation of the

sel ection | ever. According to a preferred enbodi nent of the present
di scl osure, there is provided the water purifier, wherein a spring
accomodating portion is arranged on the rear surface side of the

sel ecti @;M&igf@:%ing porACROril ngr tamgedref exs etb embokaenfraf the
present disclosure, there is provided the water purifier, wherein the raw
vat er feaedi ng, iRy fom, faadingd he ravw vaiesr tpethehdiytef castridge
attached to the water purifier main body is connected to the downstream

si de of the seleqtiQnhyalye Rode:and o fidvén, peidigncies connection of
the raw water feeding pipe is arranged on a rear surface side of the

sel ect | gn. ¥al e bogy. 102 Jd fd N pAI 0D, beb neharganged whd hrod i xat i on

rib for Xi'ng aw wat er feedi ng pipe. According to a preferred

enbodi ment, of {he present. di 'P%g%egibryghﬁaé 15t or pYh dedothe, wederos

purifierS Whéréin the raw wat er pipe includes a first end to be
to the selection valve body and a second end for connecting the

connect e t
filter égF?ﬁﬁﬁﬁftﬁfq:;%ﬁ?%h shaft for supporting a water wheel for flow

rate detection is _arranged insjide the raw,water feedj i and an
engagement pdtdGUHFt dhdﬁ?ﬁ#%ﬁ??gk?ﬁp??%%??%nofi %?pfﬁggselection

val ve body is arranged at the fhgﬁ%(gng% Accorging to%anotheé

pref er r s EHEOHIRNIT BTG heS ReEHEe i T 0dur 8T Khete'Ts piovided 3 water
~purifier including a main body internally incorporating a selection valve
" and a fidrEme aacidieda ey apb YR athed" Fo ¥R TR Fh%oﬂ?l?rv\her ein a
resin body configuring the main body is fornmed with an application film

made of suaimsparente resitheraterealiomct¥HYAgPPi¥ior ocar bon resin or

silicone resin on an outer surface. _
According to a preferred embodiment of the present

disclosﬁre, there is provided the water purifier, wherein
the raw water feeding pipe for feeding the raw water to the
filter cartridge attached to the water purifier main body
is connected to the downstream,siae of the selection valve
body, and a fit-in portion for connection of the raw water
feeding pipe is arranged on a rear surface side of the
selection valve body, the fit—in portion being arranged
with a fixation rib for fixing the raw water feeding pipe.
According to a preferred embodiment of the present
disclosure, there is provided the water purifier, wherein
the raw water feeding pipe includes a first end to be
connected to the selection wvalve bodyland a second end for
connecting the filter cartridge, a rotation shaft for

supporting a water wheel for flow rate detection is
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According to a preferred enbodi ment of the present disclosure, there is
provided the water purifier, wherein the application filmis a filmfornmed
by appl yi ng an adhesi ve augnenting agent to the outer surface of the resin
body and then applying the transparent resin material thereto.

According to a preferred enbodi ment of the present disclosure, there is
provided the water purifier, wherein the application filmis a filmforned

by appl yirmgramd rieectdcoteura a1 Ustehe DP9 ¢Bite deact i on- curabl e
material containing catalytic agent. ~ According to a preferred
enbodi mengagfertse prregenn dicse|asiae,ng heke it riovididen He Rdtler
purifier, wherein the catalytic agent contained in the reaction-curable
mat er i alk:hies seriecoficdi butlyte tiary alumnum eotptexiheifiost ymdonpl ex, and
t!tanlunyOX|de. o According to a preferred enbodi ment of the present
di scl osure, theradisgreviaeddre et pent i dritgrd imdrer eifn &e hi ckness of
the application filmis between 10 and 30 pm Effect of the Invention
present disclosure, there is provided a water purifier
including a main body internally incorporating a selection
valve and a filter cartridge removably attached to the main
body; wherein a resin body configuring the main body is
formed with an application film made of transparent resin
material including fluorocarbon resin or silicone resin on
an outer surface.
According to a preferred embodiment of the present
disclosure, there is provided the water purifier, wherein
the application f£ilm is a film Zformed by applying an
adhesive augmenting agent to the outer surface of the resin
body and then applying the transparent resin material
thereto.
According to a preferred embodiment of the present
disclosure, there is provided the water purifier, wherein
the application film is a film formed by applying and
reaction-curable a filuorine or silicone reaction-curable
material containing catalytic agent.
According to a preferred embodiment of the present

disclosure, there is provided the water purifier, wherein

the catalytic agent contained in the reaction-curable
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According to a structure of the water purifier according to one enbodi nent
of the present invention, the water distribution shape of the shower water
beconmes even and satisfactory wi thout inhibiting the conpactness of the
wat er purifier. According to the water purifier according to one
enbodi mrent of the present invention, even if the portion of the shower

di scharge hole of the small water purifier to be directly connected to the
faucet, the stainless steel plate can be fixed so as not to be rotated
when i ntregreatial nod dede w hdrlesinl byidfiorad wgiausutonrlax, t heroonepn

peri phery of the stainless steel plate. Wen sandw ching the stainless

st eel pladng Ik ararangi itgarad wim botode di rectly connecting the peripheral edge
of the straight discharge port forned at substantially the mddle of the
stai nl ess st ealcpldt-ay asl 4 herofd erepesmipbeincnt thetst apnkesst st eel

pl ate, the stainless steel plate can be nore strongly fixed. Furthernore,

when t heyirddy ds @ r anged t pwas dsyided bagk shder phiriheewpt grepuihfber, the
shower appears to be unifornmy discharged to the user. In addition, the

Showver halg.6ans be Hocessed-such, thatmt he ghresthonpandqt be ghze of the

hole are uniform Deformation is less likely to occur in time of nolding
and in tinme of use by having the plate thickness to between 0.5 and 1.0
nm Moreover; as the shower discharge port attached th the stainl ess steel

plate i tachabl.e to the i body, a water purifier in which the shower
discharé%%%gf C%gﬁﬁg%qHEngﬂg%pand easily cl eaned when Stain attaches

thereto can he provided. Accordin o.th ter Lfier according

to one enbod&ﬁ%%?“%?“%ﬁﬁjp?e%%ﬁ%c?%ﬁ%é??o%?etﬁgtégl %%?g%é ever .extends

7~ substantially upward or do rd at the initial g sition, .and %ge

- sel ecti Gt TP BEG HHRH PFEh A | FRRt PBRESEbuthVBPEr &t T oh S wher eby
the |l ever operability and the operation feeling inprove, and the | oad on

the wat 6F 4T G UGN 1P | HE0T P over® operSET off cah BeCalitevr4Eed.

According to the water purifier of one enbodi ment of the present

i nvent i gind tIRe ARt U Frakidhott t Heh bodying bbpl FeBPAFtReRar atrB8fn of

hi gh water repelling property, and thus the splashed water can be repelled

from t hevadutrerpurisirdrace of the wae purifier, and a clean state without

attachnent of stain can be maintained over a long period of tine.
According to the water purifier according tc one

embodiment of the present invention, even if the portion of
the shower discharge hole of the small water purifier to be
directly connected to the faucet, the stainless steel plate
can be fixed so as not to be rotated when integrally molded

- with resin by forming a cutout at the outer periphery of
the stainless steel plate. When sandwiching the stainless
steel plate by arranging a rib for directly connecting'the
peripheral edge of the straight discharge port formed at
substantially the middle of the stainless steel plate and
the outer periphery of the stainless steel plate, the
stainless steel plate can be more strongly fixed.

Furthermore, when the rib is arranged towards the back side

19



BRI EF DESCRI PTI ON OF THE DRAW NGS Nu. 1 is a front view of a water

purifier show ng one enbodi nent of the present invention; Fi g.
2(1)(a) is a longitudinal cross-sectional view of the water purifier shown
in Fig 1; Fig. 2(2) (b) is a side view of a canshaft shown in Fig.

2, Fic. 2(c) is a lonaitudinal cross-sectional view of each cam arranged
in the canshaft shown in Fig. 2, and Fig. 2(d) is a front view of a valve
el enent shown Fig. 3is a right side cross-sectional view of the
water purifier showm in Fig. 1; 4(a) is aright side view of a

sel ectiongyaiye oy, phirgsidEb)chs éhéwéﬁﬁ%?%%%kkoﬂé|byiﬁﬂiﬁéﬂﬁﬂy along A-A
of the selection valve body shown in Fig. 4(a)., and Fig. 4(c) is a

Cross-seckh 0hgdryd Wt akenuak ong Br Bef: «tihe, sehecihanvalone kady shown in
Fig. 4(a); Fig. 5(a) is a top view of an upper body and Fig. 5(b) is
a bOttO”]Mbeﬁ&§ﬁe§§B% UPRRM tRREYihe direction and the size of the

nole are uniform. Deformation is less likely to occur in

time of molding and in time of use by having the plate

thickness to between 0.5 and 1.0 mm. Moreover, as the

shower discharge port attached with the stainless steel

I
0]

plate is detachable to the main body, a wats ter in

[a]

puri
which the shower discharge port can be detached and sasily
cieaned when stain attaches thereto can be provided.

R Accérdiag-to:thé water purifier according to one
embodiment cf the present invnetion, the seiectian lever
extends substantially upwaxrd or downward at the initial
position, and fhe selection lever can bé rctated wWith a
light one-touch operation, whereby the lever operability
.and the operation feeling imnrsve,rand the load on the
water line faucet in tim¢ of lever operatlion can be
alleviated,

According to the water purifier of one embodiment of
the present inventicn, the outer surface of the bedy is
applied with hard resin oi high water repelling property,
and thus the splashed water can be repelled from the outer
surface of the water purifier, and a clean state withq1t
attachment of stazin can be maintained over a long period of

time.
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Fig. 6(a) is atop view of a |lower body and Fig. 6(b) is

a schematic

cross-sectional view show ng anot her node of the |ower body; Fig. 7 is a
top view of a stainless steel plate; Fig. 8 is a. front view of a water
purifier showi ng one enbodi nent of the present invention; 9(a)
is atop viewof a rectifier plate, and Fig. 9(b) is a |ongitudinal

cross-sectional view of the rectifier plate of Fig. 9(a);

Fig. 10 is

a longitudinal cross-sectional view of the raw water feeding pipe;

BRIEF DESCRIPTION OF THE DRAWINGS

LY

Fig. 1 is a front view of a water purifier showing one

embediment of the present invention;

Fig. 2(1){&) is a longitudinal cross-sectional view of

the water purifier shown in Fig.

i

Fig. 2{(2) () is a side view of 2 camshaft shown in

Fig. 2,

rr]
(8]

each cam arranged in the camshaft shown in Fig. 2,

2{d} is a front view of a valve eliement shown in Fi

23]

ig. 3 is

[+

water purifier

w

hown in

Fr

ig. 1;

|

+
(=N

Fig. 4{a; is a right side wview of a selection

o) !

ig. Z2(c) 1s a longitudinal cross-sectional view of

and Fig.

right side cross-sectiocnal view of the

body, Fig. 4(b) is a cross-sectional view taken along A-2

of the selection valve body shown in Fig. 4{a), and Fig.

4{c) 1s & cross-sectional view taken along B-B of the

selection valve body shown in Fig. 4({a);
Fig. 5{a) is a top view of an upper body and

is a bottom view of the upper body:

Fig. 5(b)

Fig. ola) is a top view of a lower body and Fig. & (b)

s & schematic cross-sectional view showing anothe

r modes oI

is a top view of a stainless steel plate;

Fig. 8 is a front view of & water purifier showing one



Fig. 11(a)
an expl oded perspective view of a flow rate detector
expl oded perspective view of a power supply unit;

is an expl oded perspective view of a water wheel,

and 11(b) is
Fig. 12 is an
Fig. 13 is an

upper cross-sectional

view of a main body of a water purifier including

t he wat er wheel

and the flow rate detector;

is a front

view of a display unit,

Fig. 14(b)

Fi g.
is a cross-sectional

14(1) (a)
vi ew t aken al ong

A-A of Fig 14(a),

and Fig.is a cross-sectional

Fig. 14(a);

Fig. 14(2)(d)
di spl ay

Fig. %(a) is z top view oi a rectifier plate,

-
[=3

S{b) 1is longitudinal cress—-secticnal view of the

rectifier plate of Fig. 9{a):

=

=4

10 is

b
'_J

g,

raw wate

r

2}

feeding pipe:

Frg. 1 an

whael, and Fig. 21(b)
fiow rate detector;
Fig. 12 is an exploded perspective view of a
supply unit;
Fig. 13 is an upper
body cf a water purifier
flow rate detector;

14 (1)

a

"

ie 2 front view of

—

Fig. a display

is & cross-sectional view taken along A-A

cross—-sectional view

13 a front view of &
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water puriiler

main body
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unit,
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vi ew t aken al ong B-B of
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URbbd: 8¢k Rig.thkd phesntr 08s=fecdional view of a cartridge.
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a water

iew of a

poOwEer

croas-—sectional view o0f a main

including the water wheel and the

Fig.
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taken along

liguid crystal



Description of synmbols 1: water purifier 2: main body 3: filter cartridge
4. faucet 10: raw water inflow port

(98]
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ilter cartridge
4: faucet

10: raw water inflow port

13: attachment nut

léﬁ water flow buffering member

201 selection valve body

21: raw water shower introducticon port
22: raw water stream introduction pori
23: cartridge water feeding port

23z fit-in portion

Z3b: fixation rib

23c: water wheel fixation shaft

24z, 24b, Z4c: sheeit surface

25k: second rib

26: opening

[

-
w

w
o

30b: packing

321: valve slement

D
(3]
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11: packing 12: adapter 13: attachnment nut 14: water flow buffering nmenber
20: selection valve body 21: raw water shower introduction port 22: raw .
wat er stream i ntroduction port

31la: link

3ib: packing

32: valve element

32a: link

32b: packing

40: camshaft

41, 42, 43: cam

44: ratchet pawl receiving portion
4d4a: gap

45: ball receiving groove

O
FJ
't
I.J .
=
w
ot

switch operating peoxrtion

5la: proiection (back side)

52: seccond switch o@erating portion
52a: projection (back side)

£3: opening

54: cpening

35; seal

61: operation stopper
62: stainless steel plate

¢3a: shower discharge nols



23: cartridge water feeding port 23a: fit-in portion 23b: fixation rib
23c: water wheel fixation shafl- 24a, 24b, 24c: sheet surface 25a: first
rib 25b: second rib

63b: stream discharge holie

64: cutout

65: suppoerting beam

66: raw water stream discharge port
&7: raw water shower discharge port
68: rectifier plate

68a: attachment rib

&8b: water flow hole

T70: selection lever

=
[
o

71: locking

72: ratchet te

+

th

¢
M

73: spring receiving portion

T4: connection tube

100: indication ring

110: raw water feeding pips
ili: raw water take—-out port
11%Z: engagement portion

113: rotzation shaft

114: bavonet connecting poriion
120: flow rate detector

121: magnetic switch

A8
on



26: opening 27: gap 28: spring case 29: ball receiving portion 30:

el ement 30a:

_30b: packing:

magnetlc switch holder
curable resin
water wheel

shaft portion

rotation shaft hole
magnet attachment hols
curable resin
magnet
power supply unit
battery
battery cover

anode fititing

cathode fitting
battery holder
battery attachment portion
O~ring

cutout

rubber cap

display unit

circuit board

beoard holder

frame for circuit board

curable resin

val ve



.. val ve el enent 3la: link 31b: packing 32: val ve el enent
32b: packing 40: canshaft 41, 42, 43. cam 44: ratchet paw

portion 44a:

b2
o
=

BEST

gap

reset button

160b: ultrascnic welding portion

iliguid crystal display unit

filter cartridge replacement indication
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primary filter
secondary filter

hollow fiber bundle
curegble resin

adsorpent laysr
Transparenc cap

bayonet connecting porticn
cap

MODE FOR CARRYING OUT THE INVENTIOCN

32a: link
receiving



45: bal |

receiving groove 46: ball 47: spring 50: upper body 51:

first

switch operating portion 5la: projection (back side) 52: second switch
operating portion 52a: projection (back side) 53: opening

One preferred embodiment of the water purifier of the

frud
bt

present embodiment wi be described below using drawings.

I:- should be noted that the present embodiment is not

{

particularly limited by these drawings.

The water purifier of the present embcdiment is a
direct fauvcet mount type water purifier attached and fixec
to = faucet in a kitchen etc. of a house, and is configured

~

by a main body Z internali

o
g
I
“
0
o]

rporating a selection valve
body 20, a filter cartridge 3 accommedating a-filter media,
and the like, as shown in Fig. 1 and Fig. 2. Three types
of discharge mode of (1) “raw water shower” mode of
discharging the raw water flowed in from the faucet 4
through a raw water inflow port as a shower.water, {2y “raw
water stream” mode of discharcing as stralght water, and
{3) “purified water” mode of suppiying the raw water to the
filter cartridge 3 are seqguentially selescted by operating a
selection lever 70 arrancged a2t tThe side oI the main body 2

ilter cartridge 2 is

filtered by an adsorbent such as activated carbon , hollow
fibers, and the like, and discharged from a purified water
discharge port 204 as purified water.

The main body 2 will be described first,

T}

As shown in Fig. 2 and Tig. 3, the main body 2 is

arranged with the selection valve body 20 incorporating

w

camshait 40 and a plurality of selection valves, the

28



openi ng 55: seal 60: |ower body 60a: discharge nenber 61: operation

stopper .62: stainless steel plate 63a: shower discharge hole

seiection lever 70 coupled to the camshaft 40, a ratchet

mechanism or a one-way clutch mechanism for transmitting

the reotational operatiocon of the sselection lever To the

O3]

camshaft, and return spring 80 for returning the

selection lever to an original position. Three valve
elements 30, 31, 32 are arranged as & pluraiity of
selection valves. Furthermore, a lower body 60 including a
raw water stream dischargse porit 6¢ and a raw water shower
discharge port €7; an uppser body 50 including an opening
having the selection wvalve body 20 projecting at the uppser
surfacs; a raw water feeding pipe 110 connected Lo the
selaction valve bbdy 20 and incorporating a flow rate
integrating unit; a2 liguid crystal display unit 170 fer
displaying the result of integrating the flow rate, and the

like are alsc arrangsad.

A raw water inflow port 10 1s arranged at the upper
part of the selection vealve body 20, a ring-shaped packing

11 is attached at the periphery tnereof, an attachment nut

13

|._I.

s screwad together wiih the selection valve body 20
sandwiching an adapter 12 screwed into the male screw

~

porTion of the

Hh

aucet 4, aznd the main body 2 is attached,
supported and fixed Lo the faucet 4. A water flow

bufifering member 14 is sandwiched on the upstream side of
the wvelve elements 3G, 31, 32 so that the valvé elements

30, 31, 3Z do not move by the water pressure of the raw



63b: stream di scharge hole 64: cutout 65: supPorting beam 66: raw water

stream di scharge port 67. raw water shower discharge port 68: rectifier
pl ate 68a: attachnent rib

water fiowing in through the raw water inflow port 1O. The
adapter 12 may alsc be formed to a hellow disc-shape having
a2 cutout to be sandwiched at the distal end of the faucet 4
other than being screwed ints the male screw portion of the
faucet 4,

A structure of the discharge mode selection mechanism
by the seiection valve will be described below.

Bs shown in Fig. 4, the selection valve body 20 1is
arranged on the downstream side of the raw water inflow
port 10 at the upper part of & substantially cylindrical
body, and is interioriy arranged with a space for
accommodating a piurality of discharge ports 21, 22, 23 foz
distributing the flow gf raw water and the valve elements
3C, 31, 32 for blocking the dischargs port. An opening 26
for receiving the camshaft 40 that switches the discharge
port by activeting links 30a, 31a, 3Za coniiguring tne
valve elements 30, 31, 32 up and down is also Ifcrmed at the
side surface. A ball receiving porticon 29 for rsceiving a
ball 46 arranged at the camshaft 40 is arranged at the
cuter periphery of the opening 2&. Furthermore, two ribs
25a, 25b are arranged s0 as to surround the opening 26
formed at the side surface of the substantially cylindrical
body. A spring case 28 for accommodating the return spring
80 for returning the position of the selection lever 70 is

arranged at the rear surface of the substantially



68b: water floWhole 70: selection lever 71: locking rib 72: ratchet teeth
73: spring receiving portion 74: connection tube 75: grip :

cyiindrical body.

As shown in Fig. 2, the wvalve elements 30, 31, 32 are
configured by the links 30a, 3ia, 3Za and packing 30b, 31b,
32h. The Iinks 3Ca, 31, 32a have a guadrilateral shape so
that the camshaft 40, tc be hereinafter described, can be
inserted. The packing 30k, 31b, 32b are attached to the
lower side of the links 30a, 31la, 32z, and have an umbreslls
shape of a type that bliocks each discharge port 21, 22, Z3
from above and that i1s raised {1ifted) upward when opening

the vale. B8ince the entire flowing hole can be coverad in

]

an umbreilis form with respect to each discharge port Z1

.
2z, 23, satisfacéory sealability can be obitained.

ig. 2, the camshaft 40 for moving the
positicns of the valve elements 30, 31, 32 is formed with
three-strand cams 41, 42, 43 integrelly formed with the
camshaft 40. Each cam 41, 42, 43 is configured by a
compound cam of & semicircular preojection A, B, C in & case
where the respective cam 41, 42, 43 pushes down each iink
30z, 3ia, 22z, and projections a, b, ¢ in & case of pushin
up each link. In other words, the cam porticns A, B, C
contact the push-down surfaces X, Y, Z of the links 30z
3ia, 3Za, and the projections &, b, ¢ contact the push-up
surfaces x, y,.z and move the links 30a, 3ia, 3Za up and
dowr.

A ratchet pawl receiving poriion 44 is arranged at the



79: lever cap 80: return spring
ring 110: raw water feeding pipe
engagenent portion 112: rotation

end of the camshaftr 40 on

seilection lever 70. In

order for the camshafi 40

90: ratchet pawl nenber 100: indication
111: raw wat ertake-out port 112:
shaft ‘

the side for attaching the

to

reliably rotate without reverse rotating, and to provide a

click feeling when operating the selection lever, a so-

called click mechanism is

that a

spring 47 and a ball 46 biased by the spring 47 are

arranged which is configured such

arrangad in & ball receiving groove 45 at one part of the

camshatt 40, and the ball

46 is rec=ived in the ball

receiving portion 29 of the same pitch 23 a ratchet teeth
72 formed at the selection lever 76.
The selection lever 70 is coupled to the end of the

camshaft 40, A

output periphery of the end cf the camshafi by fit-in

lever

from the end of

connection tube 74 is arranged at the

Lil,

70 extends in a perpendicular

the connection tube 74. A grip

encé side of the selecrtion

Lor accommodating

the return spring 80 for returning the selection lever 70

to the original position

side of the main body. 2

slip-out is arranged

periphery of the connectio

configuring the ratchet mechanism i

5ide of the connection

The return spring 8C

locking rib 71 for

S

the rear szurface

reventing

circular ring shaps at

n tube 74. The ratchet t=eth 72
s arranged on the

Tube 74,

is accommodated in the spring

98]
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flowrate detector 121: magnetic

114: bayonet connecting portion 120:
smﬁtch  122: magnetic switch holder 123: curable resin 130: water wheel

case 28 of the selecticn valve body with both ends of the

l-shape for a plurality of times

spring wounded to a Coi
axtended snd is locked to a

siightly extended, where one
cutout portion of the spring receiving portion 73
lever 7C. The coil

integrally arranged with the selection
portion of the return spring 80 compresses when the

in, and the sslection lever 70

1 force

selection lever 70 is pushed
returns to the originzl pesition by the countesractior
A

U 18

when the selesction lsver

of the return spring 80
released.
Arn indication ring 100 serving as an indication member

for indicating the water discharge state is arranged on the

outer periphery side of the connection tube 74. The

indication ring 100 has a2 hollow cylindrical shape, where
state such as “raw water”,

display indicaiing the dischargs
“shower”, “purified water”, and the like is described on
the surface. Furthermore, & cvlindricel rib {not shownj,
which is cne size smaeller than the hollow cylinder having a
1 to the indication ring, where such
raised at
Qf 5 of the camshaft 4{ so
the rotvation of the camshalii 40 is alsc transmitted as is

ang the indication ring 100

indication ring 100,

e the
simultaneously rotates with The camshazt 40.
The sslection valve body 20, ths valve elements 30,



131: shaft portion 132: blade 13: rotation shaft hole 134: magnet

attachnent hole 135: curable resin 136: nmagnet 140: power supply unit 141:-
battery

31, 32, the camshaft 40, the selection lever 70,'and the
indication ring 100 are preferably resin molded bodie
using ABS {Acrylonitrile Butadiene Styrene) %that can be
accurately and inexpensively processed, but are not
particularly limited, and Aé {Acrylonitrile Styrene) resin,
POM (Polyoxymsthylene, polvacetal) resin, and the like.that
can achieve the same accuracy and strength as the ARSI resin
may pe suitably used.

2 structure of the_assembled Select;on valve will bhe
described below.

As shown in Fig. 2, the wvalve elements 30, 31, 32 ar

m

f

accommodated inside the selection valvé body 20, and the
camshaft 40 is inserted from the opsening 26 formed at the
side surface. Bach cam 41, 42, 43 arranged at the camshalt
40 corresponds to the positions of the accommodated valive
elements 30, 31, 32. The ball 46 and the spring 47 are

accommodated in the bsll receiving groove 45 in the
camshaft 40, and contact the ball receiving portion 25
arranged at the outer periphery of the opening 26 of the
gelection valve body Z20.

The connection tube 74 and the indication ring 100 are

arranged at the outer periphery of the end of the camshaft

by

40 fittred in and connected with the selection lever 70.

1

The cutout of the c¢ylindrical rib attached to the

indication ring 100 fits in with the ball receiving groove

34



142: battery cover 143a anode fitting 143b: cathode fitting 144: battery
hol der 145: ba_ttery attachnment portion 146: O-ring 147: cutout

45 of the caﬁshaft 4C, so that the indication ring 100
rotates with the camshaft. The displiay of “raw water”,
“shower”, and “purified water” described on ths surface of
the indication ring 100 is such that only one type
corresponding to the operation of the selection lever 70
canrbe seen from a gap 27 {indication pcrticn) of twe ribs
.25a, 25b arranged at the selection valve body 20. The gap
27 is arranged in correspondence Lo the opening 53 ¢f the
upper pedy 50.

Ag showﬁ in Fig. 4, the two ribs 25a, 285k arranged at

the selection valve body 20 project substantizlly para

1=

-

ie
to the camshaft 40 =0 as to surround the opsning 26 for
receiving the camshaft 40 wnere the ends are arranged to
cover the coupling portion with the selection lever 70,
The externally indicating porticn ({(indication portionj of
the indication ring 100 is the gap 27 (i

. . | .
The selection lever 7
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camshaft 40 has the grip .75 facing substantially
perpendicularly upward from the connection tube 74. Here,
the return spring 80 is accommodated in the spring case 28
of the selection valve body 28, and cne end o the return

spring 80 in the extended state is accommodated in the

Spring receiving p on 73 attached Lo the selection lever
70.
Furthermere, a ratchet pawl member 90 is fitted in and

[ #Y]
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148: recess 149: rubber can 150: display unit 151: circuit board 152:
board hol der 153: frane for circuit board 154: curable resin

fixed to the ratcﬁet pawl receiving portion 44 arranged at
the end of the camshaft 40. A lever cap 7% is fﬁrther
fitted in and fixed to the selection lever 70 so that the
ratchet pawl member 90 does not project outward.

o

As shown in Fig. 2, each cam 41, 42, 432 arranged in

the camshaff 40 is equally arranged by three in the

I

peripheral directicn of the vamsh £t 40, and the phase o

each cam 41, 42, 43 is shifted by 40 degress with respact

to each other in the peripheral direction of the camshaft

—

40. The position in the axial direction of the camshaft 40

of each cam 41, 42, 43 corrssponds to the position of the

valve elements 30, 31, 32 arranged. so as Lo open and close

each mode flowing port and in & contactable manner to the

‘sheet surfaces 24a, 24b, 24c of each fiowing port.
The reciprocating direction of the selection lever 70

is preferably in a direction of pushing to the far side

with the position where the ¢rip 75 of the selection lgver

70 is facing substantially perpendicularly upward as a stop

H

—

position, but may ke in a direction ¢i pulling to the near

(®]

F

gide. The selecticon lever 70 rotates by one stroke in the
direction defined in advance by the pushing operation to
the back side or the device that pulls o the front side.
it autométically returns Lo the original pogition after the

rotation. Therefore, by setiing the reciprocating

direction of the selection lever 70 to the direction of

36



155: reset button 156: cartridge select button 157, 158: elastic film
(switch rubber) 159a, 160a: fixation franme 159b, 160b: ultrasonic wel di ng
portion 170: liquid crystal display unit :

pﬁshing to tﬁe far side, seléctiog can be performed with an
extremely simple and light operation since the seiection
iever 70 merely needé to be pushed by one stroke towards
the far side in the selecting operation. In parcticular, 4if
the distal end ¢f the selection lever 70 1s facing
substantially upward, the selecting coperation of one stroke
can be performed by simply pushing the distal end of the
selection lever with one finger.

The grip 7% of the selection lever 70 may ke facing
substantially perpendicularly downward other than facing

substantially perpendicularly upward. Th

H

[

position of thes
faucet may vary, and the faucet may'be arranged, in
particular, at a high position that is hard to reach, or if
there 1g not a sufiicient space for operation at thes upper

part of the faucet, the grip 70 is preferably facing
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easlly cperabkle.

A selecting mechanism of the selection valve assembied
as above will now be descriged.

The embodiment described below shows an example in
which the camshaft 40 rotates by 40 degrses with cne

operation of the selection lever 70, that is, the camshaft
40 rotates once with nine operaticons of the selisction lever

70, and “purified water”, “raw water”, and “shower” switch

nine times.



171: filter cartridge replacement indication elenent 172: battery
repl acement indication element 173: cartridge type indication el enent

case 202: cylindrical projection 203: raw water receiving port 204:
purified water discharge port

When the user pushes the grip 75 of the selection
lever 70 to the back side, the spring receiving portion 73
of the selection lever 70 rotates until contacting the
operation stepper 61 arranged at the lower body 60. The
rotating operation of pushing the selection lever 70 to the
pack side is transmitted as the rotating operation of one
pitch to the cam shaft 40 through the rétchet pawl memper

50 connected to the end o©

h

the camshaft 40 by the ratchet
teeth 72 having the supporting point of rotation of the
selection lever 70 as the center formed on the inner side
of the connection tube 74 of the selection lever 70. A
normal strucﬁure may be adopted :or the ratchet machanism

including the ratchet teeth 72 and the ratchet pawl member

nen the nand is releas=ad from the selection lever 70

after the operation, the selection lever 70 returns to the

‘.._l
3
=
I3
B
U
! 5
e}

osition by the return spring 80. In this case,
the initial position does not snift since the spring
receiving porticon 73 ¢f the selection lever 70 contacts the
first rib 25a arranged at the selection valve body Z0.

When the sslection lever 70 rsturns To the initial
position, the pawl of the ratchet pawl member 90 engages

and rotates with the

k4

atchet teeth 72 in the rotating
direction by the pawl of the ratchet pawl member 90

elastically displaceable to the gap 44a side of the ratchet

38
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205: cylindrical nenber 206: O-ring 207: primary filter 208: secondary
filter 209: hollow fiber bundle 210: curable resin 211: adsorbent |ayer

pawl receiving portion 44, but the pawl of the ratchet pawl
member 80 contracts by the spring action in the gap 443 of
the ratchet pawi receiving portion 44 when the selection
levar 70 returns, disengages with the ratchet teeth 7Z and
idles, and only the selection lever 70 returns to the
initial position. Therefore, the mcvemgﬁt {acéuation
force) of the selection lever 70 is intermittentl
ransmitied ito the camshaft 40 only in one rotating
direction through the ratchet mechanism, and the camshaft
40 is rotated only in one direction for every operation of
the selection lever 7C. At the same time, the indication
ring 100 also rotates only in cone direction for every
operaticn of the selection lever 70.

Such transmission mechanism is also achieved by the
normal one-wayv clutch mechanism in addition te the ratcher
mechanism described above.

Since each cam 41, 42, 43 of the camshaft 40 is
inserted tc the corresponding quadrilateral link 30a, 3is,

3Z2a, when the camshafi 40 rotates by cne pitch cof the

2]

ratchet teeth 72, ong valve element cf the v

F

lve slements

Qi

30, 31, 32 is pushed up through the engagement with each
link 3Ca, 3la, 32a and the remaining two valve slements are
pushad down.

The packing 30k, 31b, 32b attached tc the valive

elements 30, 21, 3Z have an umbrellia shap

m®

, and thus the

W
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212: transparent cap 213: bayonet connecting portion 214: cap One
Preferred enbodi nent of the water purifier of the present enbodi nent w ||
be described bel.ow using drawi ngs. It should be noted that the present
enbodi ment is not particularly limted by these draw ngs. The wat er
purifier of the present enbodinent is a direct faucet nount type water
purifier attached and fixed to a faucet in a kitchen etc. of a house, and
is configured by a main body 2 internally incorporating a selection valve
body 20, a filter cartridge 3 accommodating a filter nedia, and the like,

as Sho"‘“eingi?é ¢ do: @ Hde orTHLER &i@&%az?% dio%@h%&g%z@v%%oé%ﬁ aw wat er
node

shower " of discharging the raw water owed in'fromithe faucet 4

t hr ough mr€§%¥@é§rh{Q£!QM&B%rEaa§o§m§hQM%rs§%§§¥éttQ%& "raw wat er streant
an

node of discharging as straight wafer,

sealability can be obtained. Murthsrmore, since factors

that increase the driving force with the frictio

i}

force by
the fit-in of the O-ring do not exist comparad to the O~
ring attached valve element, it can be driven with a
significantiy small force, and ultimately contributes to
great reducticn in the operaticn force of the selection
lever.

When driving the vaive elements 30, 31, 3Z using the

camshaft 40, the cam of the camshaft may be directly

-

engaged te the walve element, but the valve element may be

dr

fodn

ven through a link such as a gear th

T can bes engaged to

o}

i
e

¢!

amshaft. This is alsc a preferred mode in that a
smocther operation can be cbtained.
Tne valve element operation amount per one operation

of the selection lever 70 needs to be corresponded o the

amount of phase shift of each cam of the camshaft. The canm

corresponding to each valve slement may not nscessarily be
cne, and a plurailty of cams may be arranged in the

o e

irection of the camshaft with respect to

Q.

circumferantia
dne valve element. Thus, the corresponding valve element
can be driven ever tiﬁe egch cam arranged in the
circumferential direction reaches the predetermined

rosition. The rotation amount of the camshait per one

40



(3) "purified water"” node of supplying tne raw water to the filter
cartridge 3 are sequentially selected by operating a selection |ever 70
arranged-at the side of the main body 2. The raw water supplied to the
filter cartridge 3 is filtered by an adsorbent such as activated carbon ,
hol |l ow fi bers, and the like, and discharged froma purified water
di scharge port 204 as purified water. The main body 2 will be described
first, As shown in Fig. 2 and Fig. 3, the main body 2 is arranged
wi th the sel ection valve body 20 incorporating a canshaft 40 and a
pluralitypefasedrecti anevakvestidtheleset el imdsever céptoupliad to the
canshaft 40, a ratchet nechanismor a one-way clutch nechani smfor
transm t bhag ¢hediotaat,i anal iepeeat dodiradis t hetsel-ect mon-isves 1t @ he
canshaft, and a return spring 30 for returning the selection lever to an
ori gi nal npastt i oh.dHureegeahvaeel emaniss v30ne3ds 82may dardr)gestas a
plurality of selection valves. Furthernore, a | ower body 60 including a
raw wat ethstvemm dsehasgewpobt Bhradad-a ey waletnshawessgiseharge port
67; an upper body 50 including an opening having the sel ection valve body
20 projeebtagiat ddreinipperisur kagere8s rave Wdetatheadpgupt per 14 connect ed
to the selection valve body 20 and incorporating a flowrate integre ing
unit; a kegotdiet ysdwdr dinaphayandi tuddef ofnithif aphengpbhebi sty t  Of
intecratlng the flowrate, and the like are also arranaed.

The value ¢f n mayv be about five, bui the reliability of

selection 1ls adversely affected if too largs. In the water
purifier acco:ding to the present embodiment, the selection
iever operatibn is merely pushing or pulling constantly in
censtant dire&tion, and 1ls unconditionally operated by a
predetermined stroke, and thus fine tuning, checking of the
operaticn amount, and the like ére unnecessary, and
selection can be performed with ar: extremely easy
operation. Furthermore, operation is_perfcrmed by &
constant stroke for every operation, and thus slemenis that
cause =rror in the operation amount do not exist and the

reliabiiity ©I the operation is extremely high.

Furthermore, since the selection lever 1s autom@tically

retur 11 rhe original ition, the operation in
returned to the coriginal poesition h i

ection iz a light one-~touch operation.

Jd

n
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The lower body 60 will be described below.
The lower body 60 is arranged with a raw .water
discharge port corresponding to the raw water shower

introducticn port 21 and the raw water stream introduction



A raw water inflow port 10 15 arranged at the upper part of the selection
Val ve body 20, a ring-shaped packing 11 is attached at the periphery
t hereof, an attachnment nut 13 is screwed together with the -sel ection
val ve body 20 sandw ching an adapter 12 screwed into the male screw
portion of the faucet 4, and the main body 2 is attached, supported and
fixed T, the faucet 4. A water flow buffering nenber 14 is sandw ched on
t he upstream side of the valve elenents 30, 31, 32 so that the valve
el enents_30, ?% 32 do not npve_ by the water Qres ure of the raw water
flowi ng PRt hrougif THWES &l WafeP ST Rt oW pat1v L Whé addpt®” 12 may al so
be formed to a hollow.di sc-shape haying a cutout to be sandw ched at the
distal oRAOF PHETRULEC 2 SEnEr EhaR Be: g S GUEd T At 8 ERESRal e screw
portion qf the faucet 4 A structure of the discharge node sel ection
nmechani s%lﬁgf‘ﬁ%e géc?e'-eectq%n 3l \55@\%??#%&%?&?%@@ BEFoRFY “EESAs shown
in Fig. 4, the_ sel cgjon_vaIVQJQQdy 20 is arranged on the downstream side
of the raw ﬁéf@?g?‘ﬁfaiho\ﬁuﬁ’@rtlanrﬁaét" "t HBS UppRTehatt OF &°8uBstantial ly
cylindrical gog , and is interi orlé arranged with a space for_
accomod&t-PRgAaYpliitat i 3o JRYCHAFGE POTYST AALSBFTIP3IPPEF Bi stributing
the flow of .raw water and the valve elepents 30, 31, 32 for. blocking the
di schar g&SpoPES . "opehih 26 I Petefvi NG Y fe THitEHArE %@l‘f‘ﬁat sw t ches
t he di sct%%rgg port hy activating lLinks 30a 3%3,, 32a connguring the valve
el ement s °36, 31, I3 Bt ddwR PSOEFS 0= POPNE a2 1HY & 85 Eurface. A ball
receiving portion 29 for_receiving a ba.hl *46*ar11a[1%§1d at, the canshaft 40
i's arrangdd“alethe’ out ef® FEriTpWEFy 2of SERETBPEhT NG 26'° Furthefhore, two
L ribs 25a, 25b_are ar r%Eeged_s,o.as to sAquOUndCEhe opeﬁi ng.26 foined at the
si de surfac¥ BFTEhe" sulfstRimtiRSTF Lo §PPfdr i‘cal “Hidy-°2 E%}L?‘ﬁg Tise 28 for
acconnndating@the return spring BO for returning, posi tion _of the

th
. 7 - e P ~ T reT Ty Fan .
sel ecti orf A¥eVEF =7 05 ¥an felP At %e PPEAr S4ur-FaRES BT The S5t Satial ly
stainless steel piate, but may be made of resin periorated
with great number of shower discharge ports 63z and having

-

hickness of L, and the raw water shower dischazge

rt

2 hole
port ©7 made of resin may be integrally cénfigured with tThe
main body EQ.

| The raw water stream introduction port 22 arrangsd in
the selection valve body 20 and the raw water stresam

ischarge port 66 arranged in the lower body 60 are
arranged on substantially coaxial extension line, and thus
the raw water can be uniformly discharged perpsendicularly
downward.
The raw water shower discharge port &7 arranged at the

iower body 60 is arranged - -at the substantially circular
ring part on the peripheral edge side of the raw water

discharge port, and great number of shower discharge holes



cylindrical body. As shown in Fig. 2, the valve elenents 30, 31, 32
are configured by the Iinks 30a, 3la, 32a and packing 30b, 31b, 32b. The
li nks 30a, 31, 32a have a quadrilateral shape so that the .canshaft 40, to
be hereinafter described, can be inserted. The packing 30b, 31b, 32b are
attached to the | ower side of the |inks 30a, 3la, 32a, and have an
unbrella shape of a type that bl ocks each di scharge port 21, 22 from above
and that is raised (lifted) upward when opening the vale. Since the entire
flowi ng hole can be covered in an unbrella formw th respect to each

di schar gezpaite 2brf22zt23, isathsfantorisrsedlnabishiebydcana el eyt ai ned.

As shown in Fig. 2, the canshaft 40 for noving the positions of the valve:
el enent ss88:1 3L, a132 dzs fonaethwid lpettipeersiir addecans dls AZer43 integrally
formed with the canshaft 40. Each cam 41, 42, 43 is configured by a
conpoundpeaimipdra seigeCiorctihar cprogest i omdA siBpeC snaintase sherle the
respective cam 41, 42, 43 pushes down each |link 30a, 31a, 32a, and

proj ecti ppsca, 6b,axe imm@geaseyohoptisd sp ®Actn [Henlsanbmiohbérbwords, the
cam portions A B, C contact the push-down surfaces X, V, Z of the 11 ks
30a, the32@siangt tthe poejeecboonsea, Bs choent dot Fife push-up surfaces
X, Y, .z and nove the links 30a, 31la, 32a up and down. A ratchet paw

recei vi nglpesiion 44 dscgsadgedsafothed at the outer peripheral

(=3

(0

adge of the stainless steel plate 62, and the stainl

[

53]

h

stesl plate &2 after iﬁtegrally molded is preventsd from
rotating or detaching in the lower body. Two supperting

beams (ribs) 65 connected to the inner peripheral edge and
the outer peripgheral edge are arranged teo securely fix the

- stainless stesl plate 62 tc the lower body, thereby

supporting and fixing the stainless steel plate 6Z. The

R

number of supporting beams 65 is not particularly limited,
but the number of shower holes 63a reduces as the number of
supperting beams increases and shower becomes difficult to
be uniformly discharged, and thus about one to three
supporting beams are preferable. The position of arrangiﬁg
the supporting beam 65 is also not particularly limited,

erably equalliy arranged

Hh

but the supporting beam 65 is pre

>

h

to obtain uniform shower. If the supporting beam 65 is

arranged on the back side, the user operating the water
purifisr 1 from the front surface side may not notice that

the shower discharge hole is not formed at the portion of

the supporting beam, and the shower appears tc be uniformly

)



end of the canshaft 40 on the side for attaching the selection |ever 70.
In order for the canshaft 40 to reliably rotate without reverse rotating,
and to provide a click feeling when operating the selection |ever, a
so-cal l ed click mechanismis arranged which-i's configured such that a
spring 47 and a ball 46 biased by the spring 47 are arranged in a.bal
recei ving groove 45 at one part of the cansha 40, and the ball 46 is
received in the ball receiving portion 29 of the sane pitch as a ratchet

72 formed at the selection | ever 70. The selection lever 70 is
coupl ed go-dthe-pnd of the canshaft 40 A connection tube 74 is arranged at
t he output periphery of the end of the canshaft by f- _-in, where the

sel ection | ever £Qiextends:kilanperpendigulasidichaeti apitromdhe end of
the connection tube 74. A grip 75 is arranged at the distal end side of

the sel egtion.} anah Q. cAuSPr LBYsUETel Vi of tribentihd Lok iareaamodati ng
the return spring 80 for returning the selection lever 70 to the original
posi tiongfse AryANGed0n;thackeanosurfiace: i deref thhe BBEBwbesyrs A | ocking
rib 71 for preventing slip-out is arranged in a circular ring shape at the

outer pegiphefye0fcdhie tongeehonatdbes 7 ndhadeat chet, t eatihcds
configuring the ratchet nechanismis arranged on the inner side of the

connect i 9pytybec i 1The sket URN <SRBI kDg-86h | sneseMBdat edr f rede spring
case 28 of the selection valve body with both ends of the spring wounded

to a coilighape,fOima Plur ahit ¥ rafint bEESsséd ghtilakcexdzendedoomher e one
extended end is | ocked to a cutout portion of. the spring receiving
portion ¢33 ty 1.0 mm, and the diameter of the shower discharge
hole €3z is about $.5 To 1.0 mm, the pressure loss ¢f the
shower discharge hole 63a can be reduced. The perforation
processing of the shower discharge hole 63a becomes

=

difficult if the plate thickness (egual to hole thickness L

of shower discharge hole 63a) is grester than or egual to

~

1.0 mm, and flatness becomes difficult to maintain if
smaller than 0.3 mm. More preferably, if the plate
thickness is O.é mm and the hole diameter of the shower
discharge hele is (.8 mm, uniform shower discharge can be
realized while reducing the pressure lcss. The hole
thickness I of the shower discharge hole 63a is desirably
smaller than or =sgual to 1 mm even when the raw waler
shower discharge port €7 is made oI resin.

The raw water shower introduction port 21 arranged in
the selection valve body 20 discharges only to cne portion

of the stalniess s

—

of the circular ring part

t

=

e

®

plate €2,

o

and thus the raw water may not be uniformly discharged Irom



T

integrally arranged with the selection |ever 70. The coil portion of the
return spring 80 conpresses when the selection lever 70 is pushed in, and
the selection lever 70 returns to the original pennon by the counteraction
force of the return spring 80 when the selection lever 70 is rel eased.

An indication ring 100 serving as an indication nmenber for indicating the
wat er di scharge state is arranged on the outer periphery side of the
connection tube 74. The indication ring 100 has a hoIIOM/cyIindricaI

shape. el Silap! ay- b atidg. tie dsenalae.,atal & sucl, as oof aw vat er”

"shower™; "purified water e IS descrlbed on the “surf ace.

Furtherg&&orfg;%%LkgdiéqaL%VIog-ékéggn @?ﬁ%@“b; %Pd% 6ggﬁe§;ze smal | er

than th ow cylinder h cut ou i's attac i ndi cation

ring, SHchycut qut. f | hthe, pLo c, <U the_gonery

of the bgiﬁwf%celv$ng Q@oov ]ﬁ%'oéhtﬁ% caﬁéhg Ikggéégiﬁht the rotation of

t he cam;hafhti €'34nO 1“% aligov}: L%n,srgPtt't,%qh)]zg:s 5§ Q. 1h§ %agtéaon rlt?g 100, and
ous es t a

the indi¢ation ring 0 'Si'mil tane y rotates wt camshaft 40. The

sel ectiop_yal.ve body 20 alye 1553 132y ides;canshaft 40,
t he sele%:]?léL ‘%vg}X bOég %ge ?ndﬁ%ggﬁgﬁﬁ?rgg fb%e ?élpégferably resin
ol ded bﬁldlf us) nd. éBSnéA\ﬁéyLQ“lé”%ae sB%Iwarfi'e%%e SLyfepelcdhat, can be
accurately ang i‘néxpensi vel y processed, are not paTtlcuIarIy limted,
and AS (Acryl.onitril Ral thyle pol yacet al )
resin, @ﬁ %é? fked§ﬁ§b¥%§28é %leVé"fﬁgN%éngmigééggcy angﬁs?rength as the
ABS resi i tahl ed tructyre aof ;t henassenbl ed
;selectloﬁ gggve mﬁ% %%gﬁFfbeﬁ b%?@%ﬁ‘ 28 elantled. N
material of the recrifier plate 68 is not particu;arly
limited but ABS resin and AS resin and the like, which can

be accurately processed, are prefierable. As shown in Fig.
9, the rectifier plate 68 has a substantially disc-shape
formed with a plurality of water flow holes, where the
straight introduction port is formed at substantially the
middle so as to be fitted to the raw water stream discharge
port 6% formed in the ower body 60, and a cylindrical rib
68a is raised at the periphery of the straight introduction

d fixed to the raw water stream

[ T

port to be fitted a
discharge port 66, and the circular ring part is arranged
at the peripheral edge. Great number of water flow holes
68b are perforated in the circular ring part and ths outer

peripheral edge of the circular ring part is substantially

h

itted intc the inner surface of the lower part of the

h
l.-.i

selection valve body 20 zs shown in Fig. 2(a), and thus

pressure ioss occurs in the raw water flowing into the



As shown in Fig. 2, the valve elenents 30, 31, 32 are accommodated i nside
the sel ection valve body 20, and the camshaft 40 is inserted fromthe
opening 26 fo-ned at the side surface. Each cam 41, 42, 43 arranged at
the canshaft 40 corresponds to the positions of the accommobdated val ve

el ements 30, 31, 32. The ball 46 and the spring 47 are accommodated in the
ball receiving groove 45 in the canshaft 40, and contact the bal

receiving portion 29 arranged at the outer periphery of the opening 26 of
t he sel ection val ve body 20. The connection tube 74 and the

indicatlgggan g..490. are arranged. af .1 be st er-peri-pheryof ~thepend of the

canshaft |tted I n an connected wih the selection lever 70. The
cutout of, L dcals b gtt aghed, Lo, t he; indicat i.on £hag 100 fits in

with the paI?TﬁX thng groové % C?gtheacanshaff'40 so that the

| ndi cat i %c{' nng,Qg ,rog,.atoe;s W\Afilet bothergamshati. ddhe Qisphay @l "raw water”,
'shower" pur i wat er ™ described on the surface of the indication
ring 100 ,j5 UQQ tBé‘t % LNe{ ¥RE CALEBSROBELND L0 e sopgeat i on of the

selectlonﬁ Sver 70 can Be seen from a gap. 27 (indication portlon) of two

ri bs 25a,; o e sel.gcthan enb, =gap 27 is
| iz r@»r ggg%ﬁ% 14d1e 5electihanevaby m&si%e he B Thegap 27 i

arranged 1'n co ence to the openlng 53 of body 50.

As shown i n.Fi 9. ¢4, 0e t00. 1| 0BS. 2%3s 2530-A1 s anged nat ot Re-getection val ve
body 20 prolegiosu Stantia y par al Igi to %ﬁé %énshaf#e40 so as to

SurTound 4, anen0p 260l Ofc IEGBLVhAg Jehe<hanshal dfpheraddie.eads are

arranged to cover t coupling portion with the selection | ever 70. The

ot er nal oI OULALLAG, D04 LT P4 ndl0allon, RREL] gz ofed hes | ndi cation ring
100 is the gap cation portion

preferable in that the raw water supplied to the shower
discharge hole €32 can be uniformed. For instance, LI the
diameier of the shower discharge ho 63z of the stainless

te 62 is apout 0.5 +tc 1.0 mm, the diameter oi the
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water flow holes 68b of the rectifier plate 68 at the

H

ectifier surface of the rectifier plate 68 is made larger
than the sum of the area of the shower discharge hole &3a
formed in the stainless steel plate 62 at the éhower
discharge port surface of the shower discharge stainless
stesl plate 62, the raw water supplied to the shower
discharge hole €3a can be more uniformed. For instance,
the sum of the area of the gresat number of water Iflow holes
68b of the rectifier plate 68 at the rectifier surface of

the rectifier plate 68 is 1.1 te 4.0 times and preferably

46



--The selection | ever 70 connected to the end of the canshaft 40 has the
grip 75 facing Substant ally. perpendicularly upward fromthe connection
tube 74. Here, the return spring 80 is accortnodated in the spring case 28
of the selection valve body 20, and one end of the return spring 80 in the
extended state is accommopdate in the spring receiving' . portion 73
attached to the selection |lever 70. Furtheacre, a ratchet paw nenber 90
is fitted in and fixed to the ratchet pat receiving portion 44 arranged

at the end-of ,t hejcanphaft, 4gf6 SOI?ﬁ_ %%Q 19 |e éﬂ&ﬁ@f fitted in and

fixed to tﬁe se ectlon ever e ratc amr menber 90 does
not pr oj egt; [0 rLd Q) n. Eig e 4; 43 arranged
in the c%nshg%\tégzloh?jée e63f% i%a\rgpa'r?gg s %En"é%%1n %ﬂgel mra“h fal

e
th{?féb"%&"t&s‘eﬂéaﬁﬁéﬁhﬁf%ﬁ”ﬁ%ﬁ %‘3*?%1122% € ofhelt F“s*aﬁ%x’l%éﬁ Bherar
canshal 0 51 Cgacn CATIT- 45 43" CorrcapBhas o tRECHSSI Hon of the
{Tow ng BorC-gRd TR o Kot A S ¢, Ramigr “Co" BB PN,
Select i o HEvEr 70 ﬁ%%% ALK Ssch.pi et ron b BUSHIG 065t he far si de
Substant a1y Ber BANCLCul ot DA ad A SFop post (1. it mmy bo '

one stroRS TATRE GFECTOn 051 AR B 0vEncE: by e BESHG Gferati on to
e backside ot esoeul e dhal U549 D8, (Fonl o) Cutorat cal
the recipragating diLeption Ofct g, s§l.8e.00 8YEh 40 Lo hg.direction o

The rectifier surface of the rectifier plate 68 mayv be
on the surface on the sntrance side of the water flow hole
68b or may be on the surface on the exit side if the water
floﬁ hole ©8b formed in the rectifier plate 68 is passing
through the reétifier piate at the same hole diameter.
However, the rectifier suriace 1n a case where the water
flow holie 68b of the rectifier

late 9% is tapered in =

ct
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4
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F

‘...l..

.direction perpendicular to the ctifier plate 68 and
passed through the rectifier plate at diffsrent hcole
diameters is preferably the surface on the side in which

the areaz becomes a minimum. This is because the larger the
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pressure lcoss 1s, the smallexr th
such standpoint, in one rectifier plate 68, 1if the water

flow holes 68b are oppesitely tapered respectively, and the

fIeN
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pushing to the far side, selection can be performed with an extrenely
sinple and |ight operation since the selection |ever. 70 nmerely needs to be
pushed by one stroke towards the far side in the selecting operation. In
particular, if the distal end of the selection lever 70 is facing -
substantially upward, the selecting operation of one stroke can be
performed by sinply pushing the distal end of the selection [ever with one
finger. The grip 75 of the selection lever 70 may be facing
sunstantial l'y perpendi cul arly downward ot her than facing substantially

per pendi Gad aF |31 Jipward. «Fhenpositdan ofarddie.f aucet dRY y@fyacand the
faucet may be arranged, in particular, at a high position that is hard to
reach, ofndfedhened $i0at o2 swifiLients spaceifogeperathonyatet he upper
part of the faucet, the grip 75 is preferably facing substantially

per pendi eub@ridy downwardisRoas &0 ke 4Dre easidnt epetaRe on tre sel ecting
mechani sm of the sel ection val ve assenbl ed as above w ||l now be descri bed.

The embodi ment; descrrbedhebows showsr an exasmletwRkchutheccamshaft 40
rotates by 40 degrees with one operation of the selection |ever 70, that

is, the gagsbaili AQJpkakes rofmpse vytméﬂlar&&lao&e&a%hen&@in tdes sel ection
Iever 70; and "purified water", "raw water", and "shower" sw tch nine
times. steel plate.
When the rectifier plate 68 is attached to the raw
water stream discharge port 66 such that the Tubular rib
68a iz facing perpendicularly downward, this is preferable
in that the raw water is more uniformiy supplied to the
rectifiei plate 68 and discharged as unifcrm shower.
With respect to the porticon of the raw water shower
discharge port, a mode in which the lower body 60 and the
stainless steel plate 62 are integrally molded has besen

P

7ig. 6, the dischargs member b60a may be

‘

described

[
jn]
i

provided as & separate member enabliing the peripheral part

of the stazinless steel plate €2 to be detachable. In

ot

his
case, the lower body 60 and the discharge member 60z
including the stainless steel plate 62 can use a known
attachment method such as screw or bayonet connaciion.

When the discharge member &0a detachable with the main body
is arranged, 1f stein such as water stain attéches to the
shoﬁer discharge hele 633 or the straight discharge hole
63b, the shower discharge hole €3a and the straight

discharge hole €3b can be cleaned by detaching, and can be
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When the user pushes the grip 75 of the selection | ever 70 to the back
side, the spring receiving portion 73 of the selection |ever 70 rotates
until contacting the operation stopper 61 arranged at the | ower body 60.
The rotating operation of pushing the selection |lever 70 to the back side
is transmtted as the rotating operation of one pitch to the cam shaft 40
t hrough the ratchet paw nenber 90 connected to the end of the canshaft 40
by the ratchet teeth 72 having the supporting point of rotation of the
selection lever 70 as the center forned on the inner side of the
connect i mwltagled ¥4tbf neghecsetection lever 70. A nornal strudture may be
adopted for the ratchet nmechani smincluding the ratchet teeth 72 and the
ratchet paw Foembern 0. a¥héenbanbr s ilel easked ofr Sretbleasvltedsisom | ever 70
after the operation, the selection lever 70 returns to the initial

posi ti omdnetiké et aha sprengs8Oiade dhithaseint hedy ndei&Elgyusiat i on does
not shift since the spring receiving portion 73 of the selection |ever 70
cont act sthdhendinr $odyi Bi25abar dapgedeat adrevssel ection val ve body 20.

When the selection lever 70 returns to the initial position, the paw of
the ratchet pasl maenberd90iengagessarat! ot ditestivperabetiet >t eéstch 72 in the
rotating direction by the pawl of the ratchet pawl nenber 90 el astically
di spl aced@is e.avert bedgapt44ansi dee ofiaidmritnatehett is made of resin

molded article. In other words, the member confilguring the
outer side of the upper body 50 and the lower body €0 is
mainly made of resin body. An application film made of
transparent resin material including flucrocarben resin or
silicone resin is arranged on the outer suriace of the
resin body. The application £ilm is a Ifilm formed by
applying an adhesive augmenting agent to the outer suriface
of the resin body, and ther applying and reaction-curing
the fluorine or silicone reaciilon-curing material
containing a catalytic agent such as dibutyl tin, aluminum
complex, zirconium compiex, and titanium oxide.

Prior to applying the transparent resin material, the

Fh

usual primsr agent is used for tThe adhesive augmenting
agent as a basecoat on the outer suriace of the resin body.

he primer agent acts tTo roughen the resin outer surface,

and increase the application surface area. As & resull,

a

the adhesiveness of the transparent resin material to apply

{_
3

next can be increased. The adhesive augmenting agent is

not limited to the primer, and oithey known adhesive

49



pawl receiving portion 44, but the pawl of. the ratchet pawl nenber 90
contracts by the spring action in the gap 44a of .the ratchet paw :
receiving portion 44 when the selection |ever 70 returns, disengages with
the ratchet teeth 72 and idles, and only the selection lever 70 returns to
the initial position. Therefore, the novenent (actuation force) of the
selection lever 70 is intermttently transm. _ted to the canshaft 40 only
in one rotating direction through the ratchet mechanism and the cansha 40
is rotated only in one direction for every operation of the selection

| ever 7Gughtenthegsapentd men thse Usgdi-cation ring 100 also rotates only in
one direction for every operation of the selection |ever 70. Such
transni ssi on Imechanbsesss: @™y edhby TERRI AR TRAT dFe-iRay cl ut ch
mechanism_in addition to the ratchet nmechani sm descri bed above.

Si nce eacti itamed tesdR, ex@ ofinhel rc aeseaf £o26 1L0¢ nNRERTT 1 3% he
corresponding .quadrilateral link 30a, 3la, 32a, when the canshaft 40

rot at es Mecfame; phechrefispiesratotn tieet [RPPEYiBACtY IV IRt of the

val ve elements 30, 31, 32 is pushed up through the engagement with each

| i nk 30awai3dm,red2aland phepeenmi b ridia wo badl \?é“’eﬁ‘éﬁe‘hg &%ifshed down.
The packi ng 30b, 31b, 32b attached to the valve elenents 30, 31, 32 have
an unbr ephai Shapesiandothus tdrgafluorosthylene copolymer is an

example of ?he fivorocarbon.

The catalytic agent contained in the fluorine or
silicone reaction-curing material merely needs to have an
effect of promoting the reaction and curing the appliied
material, and dibutvi iiﬁ, aluminum compliex, zirconium
complex, titanium oxide, and the like are suitably used.
Among them, dibutyl tin is preferably used from the
standpoint of the speed of
There is concern that when the thickness of the
ication film is too thin such as thinner than 10 um, it

may not be uniformly and sufficient
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of the outer surface and & stripping due to use over a 1long
period of time may occur. If the thickness is toc thick as
exceeding 30 um, drawbacks such as hooking when fitting
with another member occur. From such standpoint, the
_thickness 0of the application film is preferably in the
range of between 10 and 30 um.

The resin moldaed article made of resin such as ABS is

greatly used for the body configuring the main body o the



entire flow ng hole of each discharge port 21, 22, 23 can be covered in an
unbrella form and satisfactory sealability can be obtained. Furthernore,
since factors that increase the driving force with the friction force by
the fit-in of the O-ring do not exist conpared to the 0- ring attached
valve elenent, it can be driven with a significantly small force, and
ultimately contributes to great reduction in the operation force of the
sel ection Lever. Wien driving the valve el enents 30, 31, 32 using the
canshaft 40, the camof the canshaft may be directly engaged to the val ve
el enent ,whtkr ttheiVakve etenem wmyebesdeiluénst bropghta 4% ribesuch as a gear
that can be engaged to the canshaft. This is also a preferred node in
that a sowotherurdpecationheanodie ot aigediicantlThenhadoes dlvenent
operation anmount per one operation of the selection |lever 70 needs to be
corr espofideding e canpaptroft phase stdift fofireadhovam afrihetcamshaft. The
cam correspondi ng to each val ve el enent may not necessarily one, and a
pl ural i t yootheanmaragubéaaer afgede imetthecdyr.c @ eeentifadd dbesti on of the
canshaft with respect to one valve elenent. Thus, the correspondi ng val ve
el enent Tharbforh,i wernevér yhti neteagh camsar rangeddi nndhe gircunferentia
direction reaches the predeterm ned position. The rotation anmount of the
canshaf t epet rome=rtoper abiconselathewsedectdmrrilrever cZ6aneedsand conply
with such condition, and is 360 degrees! (integral multiples n of nunber
of di scharngelnbdes)lasFhendakaeidl atnagh beudneys But thhekvatwenof n is two
or three to suppress the necessary rotation anount snall, suppress one
oper at i onhanmephisiofd twheeselkectiepnlledery sne | Quiand sfurfeher cénhiadice t he
;i operability. The value of n nay be about five, but the reliability of
" sel ecti omateraguer Siedry zaff ect edsisf 11 goly argere lattdrmeanat 8hepabifi er
according to the present enbodi nent, the selection | ever operation is
mer el y pushivagtong faddtdeng ac drstrant-bying godsfeartid reecttizon, lameri s
unconditionally operated by a predeterm ned stroke, and thus fine tuning,
checki ngaok thetependtitamtarseiln, candbtheaiikeizede armeecedsagy, and
sel ection can be perforned with an extrenely easy operation. Furthernore,
oper at i omeizsopenforivesl by a constant stroke for every operation, and thus
el enents that cause error in the operation anount do not exist and the
reliability ofnt beeoperatl v rextr doel ynhieghating the flow rate

and displaying the result will now be described.

As shown in Figs. L1 to 14, the electrical component

neiudes 2 flow rate detector 120, a water wheel 130, a

|2+

-

ower supply unit 140, a display unit 150, a liguid crystal

T

i}

+

display unit 170, and the like.

b
<

The flow rate detector 120 is arranged inside the raw
water feeding pipe 110 flowing from the selection valve in
the main body of the water purifier to the filter
cartridge. As shown in Fig. 11, the flow rate detector 120
mainly includes a magnetic switch 121 that opens and closes
according to the rotation of a magnet 136 arranged at the

water whesl 130, tc be hereinafter described, and a



Furthernore, s rP the selection lever is automatic" returned to the
original position, the operation in selection is a |ight one-touch )
operation. The |ower body 60 will be described bel ow. The | ower body
60 is arranged with a raw water discharge port corresponding to the raw
wat er shower introduction port 21 and the raw water stream i ntroduction
port 22 arranged in the selection valve body 20. A raw water stream

di scharge port 66 perforated with a straight discharge hole 63b for
straightly discharging the raw water is arranged at substantially the

center o it er . di ar t 1@&933 t- LS o§§§ di schar ge

port 67 %%%géﬁgfgﬁﬂaﬁﬁhnghéggafgguP %rs%“ §ﬁgﬁg$%%¥§cga%g€ ol es 63a for

di schar gj i . 1Quer £erm and having a hole thickness of L is arranged
at substgﬁg?%?%§*$ﬂéﬂ%i%Eﬁrar Part of the Pe ipheral edge. As

descri bed bel o, (1St auopat ehoshowes (lscharge ik (611 9:pLef erabl y made
p y

of stainless steel “ate, but may bé hmde of resin perforated with great

nunber of sshoyer. discharge Jarts 03z, and; baving. 2 hol.gLhigkness of L, and
the raw wateér shower di'schargé port © “nade’ of resin may be integrally

conf i gur gga%tﬂ%fﬁ?ﬁ_ﬁ'f%rbq:%}[;egglna iavro%%gi&av\éﬂ@d:e: EZBt E??Q}lggér oducti on

port 22 arrange e selection valve y 20 an raw wat er stream

di schar ggooKL 60 artanged. nLhe,opehehody 50 Al ranged g

substantialTy coaxial extension [1ner and thus the raw water can be

uniforn‘%fdkﬁghgﬂgﬁgggﬁﬁﬂgﬂpﬁ%ﬂlgghyad8§8ﬂggdaitachment hole 134
for embedding the magnet 136 is formed ai the other end.-

The magnet 136 is inserted to the magnet attachment

hole 134 such that a line conneacting the N pole and the 8
pole and the rotaticon shaft of the water wheel 130 becomes
perpendicular, and a plug member (not shown) is covered on
and-adﬁered or welded te the opening of the magnet
attachment hole 134 to prevent the magnet from dropping and
to prevent production. of rust by contacting water., In
order to prevenit dropping of the magnet 136 and produzstion
of rust, the opening of the magnet attachmeni hole 134 is
preferzbly sezlied with & curable resin 135 (sealing
material) after inserting the magnet 136 to the magnet
attachment hole 134. Polyu:ethane'resin and epoxy resin

are used for the curable rezin. To prevent rust of the

h

3

magnet 136, the magnet itself may be coated. Ferrite
magnet and the like may be used.for the magnet 136 other

£

than rare earth magnet having strong magnetic force.

The water wheel 130 configured as above 1s axially

82}
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The raw wat er shower discharge port 67 arranged at the |l ower body 60 is
arranged-at the substantially circular ring part on the peripheral edge
side of the raw water discharge port, and._great nunber of shower discharge
holes 63a are perforated in the circular ring shaped stainless steel
pl ate 62. The inner peripheral edge and the outer peripheral edge of the
circular ring shaped stainless steel plate 62 are integrally nol ded so as
to be sandwi ched by the resin of the | ower body 60. As shown in Fig. 7, a
plurality of cutouts 64 is formed at the outer peripheral edge of the
st ai nl essust@eledlBla 62 abGnthe=sh ad L3S stheekophat énbsnafdt er integr
ally nolded is prevented fromrotating or detaching in the |ower body. Two
suppor ti ngz beanss (4d Bs) B8hacopnecigd-fo the Wairer fperi phepabe edge and the
outer peeral edae are arranged to securely fix the stainless steel plate
62 to theipowamhehQdyert RECDY SUPROF tdNGranRe ikl XEDGy thestial nl ess st eel
plate 62. The nunber of supporting beams 65 is not particularly Iimted,
but the pupbertid showanhehes:63a reduces: as the puaber feédaswpporting
beans increases and shower becones difficult to be unifornly discharged,
and thusqabegt: oned 0 HNEEe 1 SUBPOLLELAY beai®, afe thhel enabhecn The: position
of arranging the supporting beam 65 is also not particularly limted, but
the suppegtingobean &S iisS cprebebabl yrrauatdy anbapygdet ozebtain uniform
shower. |f the Supporting beam 65 is arranged on the back side, the user
oper at i ngrovt B8s Wat ednPuaithiremiaf 1 0pht hea § nentorsurfrage yshdec Aaye not
notice that the shower discharge hole is not foil-ed at the portion of the
supporti pg Ream and the shower appears to be unifo-my

bz shown in Fig. 11, the magnetic switch 121 is
inserted to the magnetic switch holder 122, and sealed and
fixed by the curable resin 123 {sealing material). The two
Terminals of tThe magnetic switch 121 are wire-connected
with the display unit 150 shown in Fig. 14 by a lead wire
{not shown), so that the pulse signal generated from the
opening and closing of the magnetic switch 121 is

transmitted to the display unit 150. The magnetlic switch

2

holder 122 accommodating the magnetic switch 121 contacts
the outer periphery of the raw water feeding pipe 110 and
is fixed in the wvicinity of the water wheel 130, as shown
in Fig. 13.

In the flow rate detactor 120 configured as above, the
water wheel 130 rotates when the raw water flows intoc the
filter cartridge 3, whereby the magnet 136 embedded in the
water wheel 130 rotates and the magnetic fielid changes

accordingly. The magnetic switch 121 opens and closes
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di schar ged. I f stainless steel having rust resistance ability of
greater than or equal to SUS304 is used for the stainless steel plate 62,
it does not rust for nore than a few years even-when contacting the water
of the water line, and thus can be cleanly used in the kitchen and the
like. If the plate thickness of the stainless steel plate 62 is about 0.3
to 1.0 mm and the dianmeter of the shower discharge hole 63a is about 0.5
to 1.0 mm the pressure |oss of the shower discharge hole.'63a can be
reduced. The per-oration processing of the shower discharge hol e 63a
beconmes #iffd citldrn ichet hegpkat 23§ moknesso equaltibta, hehe ddhixkness L of
shower discharge hole 63a) is greater than or equal to 1.0 nm and

fl at nessrbeconmescd fhileel igpaabhtabd d¢fcsamldrer gkhanafed amd More
preferably, if the plate thickness is 0.6 nmand the hole dianeter of the
shower disgharge divle icheOd8spmuy umi formshower di scharge can be realized
whi |l e reduci ng the pressure |oss. The hole thickness L of the shower

di schar ge hol gs 63airs idegiigabhy saal Feg. than ore equalzter lfemiiven when
the raw wat er shower discharge port 67 is nmade .of resin. The raw
wat er shpwee it rodushifogupett s2laartangedt lndhernselfestione vahere body 20.
di scharges only to one portion of the circular ring part of the stainless
steel plakerpaganthitdus deldengaponat 2B sRyampdd ber umief erdeyparschar ged
from .the shower discharge hole 63a when the water pressure of the raw
wat er i sohi ghe Obagif eatacamFURhcObeRat et ost ream itsodyd owed. A rectifier plate
68 is thus arranged in a space between the raw water introduction port 21
arr anged iRzt ben selectiwon wvalrvenbedy a20z and: t he shaiinlregSastéethpl ate 62
~touniformy feed the water to the stainless steel plate 62, whereby the

* di schar gicagdi hget i one0frdhm rshoeer bhecomes ewpnshent and:-iéie Shbwer
uniformty is enhanced. The raw material of the rectifier plate 68 is not
parti cul ackyekbhhieds btd ABS Fiesitn cand 1ASzBBSE A anthddwel ldtke, rehi ch can be
accurately processed, are preferable. As shown in Fig. 9, the rectifier

pl ate 68vhasracsubstantiad y1di s&- shapentiordednwi tdw avgdarr deetiinof wat er
fl ow hol es, where the straight introduction port is fo_nmed at

subst ant igakley 1t e+ i gl £itse asmdo he frittad porthen rave waterchstr eam

di scharge port 66 formed in the idwe.L body 60, and a cylindrical rib 68a
is raisedrat rhewvperiphesy: f dihe strnaigghis indtr edusts orhgort to be fitted
and fixed to the raw water stream di scharge port 66, and the circular ring
part is aldrangedcatnkhei pest pheradiRdge 2Gteahedunbes odyovter flow hol es

connecting portion 114 arranged at the other end of the raw

=

water fesding pipe 110.

he water wheel

f
¢

The rotation shaft 113 for supporting
130 is arranged at substantialily axis center of the raw
water feeding pipe 110 in the cartridgs water feeding port
23, and the water wheel 130 is fittsd and fixed to the
cartridge water feeding port 23 after being inserted to the
rotation shaft 113, In this case, z water wheel fixation
shaft 23c¢ is arranged sc that the water wheel 130 dogs not
move in the interior of the raw water feeding pipe 110 at

the cartridge water feeding port 23, and thus the water
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- 68b are perforated in the circular ring part and the outer peripheral edge
of the circular ring part is substantially fitted into the inner surface
of the I ower part of the selection valve body 20 as shown in Fig. 2(a),
and thus pressure loss occurs in the raw water flowing into the great
nunber of waterflow holes 68t, the raw water can be uniformy supplied in
the peripheral direction and the radial direction of the rectifier plate
68, and the raM/mater can be supplied in the uniformstate to the shower
di schargin nless st eel ate_62 thro h the N er_of water
1 ow holB&4as F%?Itnlffg“at“t?e “ﬁ&“@udu%%t%‘? The wat%gtozf :dg?v ol'e 68b
| ar ger than the shower di scharge hole 63a arranged int - stainless steel
plate 623 preferable in that the raM/mater supplied to the shower
di scharge hol e 63a can belunl aneg |n§tanqg_dfdghe di ageter of the
shower di sch&Fge ABt el B3 DfeTHE %S aPﬁtBE%Cgt &8l pi'ate 62% s about 0.5 to
1.0 mm the dianeter of the g@teanIOM/hole 68t &Qo he reg&ktggp plate 68
i s pref ér¥bRPVEboR PRI B4R Gt 2 i TFHE Bregen%genho i's preferabl e
in that when the sumof the arga of .the g eat nunger_gkyyqﬁe@ ;fow hol es
68b of thiF%thflﬁF?%?%?% %%'éFEFﬁéprgg Vi Fer “surtace of the rectifier
plate 68 is nmade I@r%er than the S%n]?J Lhe area oi:t wer, di scharge
hol e 633 HEdS A-PREI&t AT nress Stee pfa“@ §La¥”f%e s omer “di schar ge
port surface of the shower discharge staln | ess . $h egl. plate 62, the raw
wat er supptisd £41¢ he®sheBeY s ge *h&°d63a can~b e nDre uni f or med. For
instance, the sumof the are the great nunber of flov, holes 68b
O the ret#itiver? ‘prafe" B8 aﬁgtﬂe’réﬁt%¥F§t §ur é% of ?hec%é%tlfler pl at e
68 is 1.1 to 4.0 tines ang pr ef erably L. ) eOf EO L he, sum of the
area of tﬁeh%hﬁﬁEr“&chha gethot e 634 Ito#ﬁ%&)“ the sfalnless steel plate
62 at the shower discharge port surface of the stainless steel plate 62.
Ther ef or 8BRSt HRE i€ -of the hole dianeter is adjusted and the size of the
sum of the area of the hole is ggjusted to cqége pres%urg Ioss in the raw
water flow ngiht S HREYsROWSF & chiarge Hole 6346y the configuration
descri bed above and the ram/water is unjfor suppli.e t he peri pheral
di rect i oR tAAGHHE PEdi-dC ditFecEPOn o th@jégg%hlesgLstgeFQplate 62 to
further uniformthe raw vater flomtn ut ;1 11 he showet gléggarge hol e
63a. PeriReTec i & oGt f'AEET of the Y ct? i'er plTat e 68°nay" be on the
surface on _the entrance side of the water flow hole 68h or.nay be on the
surface Bﬁtfﬁe—e&?ta%ﬂqﬁ?ﬂ'PCFﬁeoﬂaV%?nfr% %%T eTﬁNT%%%*nééz'ﬁythe
rectlfler plate 68 is pa §§Jng.thr2 g he rectifier nl ;Lhe sane hole
di anet er 25 HBRBYRIEC tHE rFEctiF el OStrf
hole 68b of the rectifier plate ed_Ln.
per pendi ¢ulC4F°to tﬁz %%xn9$%§ﬂ"ﬁléF8 égbgﬁa“pa SET
pl ate at dlfferen% hol e Qaneters (S greLera.BL
which t h@%%Fed " betones® d Hi ni Mim®2thits ¥ |§a8ecé
. loss is, the snaller the h%Ie dlanetgﬁ From.such ¢
rectifi ePS5FAPE B8 F92% he 'WEEEFSFI b héfe ‘68b are op

res ectlvel , .an - a0 ,
P 1% is govmed on the surface of the battery cover 14Z, anc

1

]

di.rectian- .
11 O ”%hfﬁe rectifier

oBVthe side in
~the pressure

pg#gé, in one
J'a

tely ' tapered
characters and illustrations indicating the standard of the
battery and the rotating direction for opening and ciosing

are engraved at the periphery. Therefore, the user can

detach the battery cover 142 from the battery holder 144

usinc a coin after checking the standard of the battery and

the rotating direction of the battery cover 142 to replace

i
o



water flow hole of small hole dianeter is at the surface on the entrance
side of the water flow hole 68b or the water flow hole of small hole
dianeter i.s at the surface on the exit side, the smalier area of the.
respective surface is preferably adopted. This is the sane for the
stainless steel plate. When the rectifier plate 68 is attached to
the raw water stream di scharge port 66 such that the tubular rib 68a is
faci ng perpendicul arly - downward, this is preferable in that the raw water
is nore uniformy supplied to the rectifier plate 66 and di scharged as
uni form showelvrery 14:Wth respect to the portion of the raw water shower
di scharge port, anode in which the | ower body 60 and the stainless steel

plate 62 are 44 egfRlel ¥;rokded) has beenleserirked EncFigy H434 he discharge
menber 60a may be provi ded as a separate. nenber enab ing the peripheral

part of gl_ﬂﬁal%%@é rﬂrﬁ%esﬁt)@%lteﬁgahglégr_tp443%3._€!‘:9tz%lﬂ>@|@|t§v_el Hhis- casel ower
body 60 and the di scharge nenber 60a including the stainless steel plate

62 can ugg;geknawn Attachnent (pekhod syshs@s.SGrew gl bayppet gonnection.
When t he di scharge nenber 60a detachable with the main body is arranged,

if stsuch.gg yater siaidheathbachesst subhe: showem dinscharger-fiol g1 63a or the
strai ght discharge hole 63b, the shower discharge hole 63a and the
strai ght -di sghaggg,hal &63b1can bencleaned by det achisng:o amk can be
battery holder 144 by way of a rubber cap 149, and such
rubber cap 149 prevents water from entering the anode
fitting 1432, the cathode fitt;ng 143b, énd the battery
ttachment portion 145 alcong the lead wire.
The battery 141 may be z primary béttery or a
secondary battery, and may be alkaline dry battery,
manganese dry battery, silver oxide battery, alr lead
battery, and the like in addition to the lithium battery
such as lithium manganese dioxide battery capable of stably
supplying power for a long period of time at a relatively
high voltage. The shape is preferably a small battery such
as button shape or coin shape that is light weight and that
does not reguire a large installation space. 1In the case

0f a small battery, the main body does not significanily

regse, and
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thus the cest alsc does not greatly increase.

The display unit 150 will be described below using

The display unit 150 is arranged on the front suriace

5¢



repl aced wi th new ones. Form ng an application film nmade of
ansparent resin material on the outer surface of the resin body
configuring the main body will be described above. . The main body is
configured by the upper body 50 and the | ower body 60, and the nmajority of
it is made of resin nolded article. In other words, the nenber configuring
the outer side of the upper body 50 and the | ower body 60 is mainly nade
of resin body. An application film made of transparent resin materi al
including fluorocarbon resin or silicone resin is arranged on the outer

surface gfddea 1 egi=nwhedy. pdhes 2ppldcatian thiel mks1ay fédmmfeor ned by
appl yi ng an adhesi ve augnenting agent to the outer surface of the resin
body, angsthep 2pplyi Mg antkdeacti-gr- quhi ig Lheadddtoniing er silicone
reaction-curing material containing a catalytic agent such as dibutyl tin,

al um num: Pl €Xs0a&ier aani Yk ¢ oapk exa tiand did,ani ure¥h8eent boad¥ior to
applying the transparent resin material, the usual priner agent is used

for the aghesi vesaugnertingragenirasi @ Masecaa ebrt bepputeingurface of
the resin body. The prinmer agent acts to roughen the resin outer surface,

and incrgagerihe,ApPlL catton-Sysiagelsr e As achesuhbidthermphesi veness
of the transparent resin material to apply next can be increased. The

adhesi ve;agggeM dung agertzisqnepihiymhed 170t henprcperzeddidredt her known
adhesi ve _
power supply from the power supply unit 140, performs
calculation based on the pulse signal from tne flow rate
detector 120, and transmits an cutput signal to the liguid
crystal display unit 170.
An operation button is arranged on the circuit board
151. A rest button 155 for returning the display content
to an initial state and a cartridge select button 156 for
setting the type of cartridge are arranged for the
cperation button. The circuit board 151 1s arranged in the
board holder 152 sc that water does not enter therein, but
the operation button arranged thereon needs to be able to
be pushed. Thus, an operation opening is perforated at the
portion of the operation button corresponding position of
the board holder 152, and the opening is water tightly
blocked with an elastic film. For such elastic £ilm, flat
plate-shaped switch rubbers 157, 158 are Iitted therein,
resin fixation frames 15%a, 160z are arranged thereon to

cover the peripheral edce of the switch rubbers, and the
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augnenti ng agents can be used. In the present enbodi nent, the
fluorocarbon resin or silicone resin éxcelling in water repelling property
is used as the transparent .resin for applying to enhance the water :
repel l i ngproperty of the outer surface of the water purifier main body.
Tetrafl ucroet hyl ene copolyner is an exanple of the fluorocarbon. The
catal ytic agent contained in the fluorine or silicone reaction-curing
material nerely needs to have an /effect of pronoting the reaction and
curing the applied material, and C butyw tin, alum num conplex, zirconium

conpl ex, ;i é@r\iml%ieq%i 288dchhei o ike arp suinably . used rAupag them

dibutyl tin i1s preferably used fromthe standpoint of the speed of curing

and easi pegs; & handhifgy poreiJHET B5i5, congerie hatnuhen: the thickness of
the application filmis too thin such as thinner than 10 am e may not be

uni form yapd: spf ficiLAt) x-apphigd L0 the dosid Rfidehe:gbiter s face and a
stripping due to use over a long period of tinme may occur. I|If the

thicknesg,is too-1ick;as exceedi R, 30 4 « dianbacks sughzas hooki ng when
fYt-t with another nenber occur. From such standpoint, the thickness of

e ool S/ il Beshenap el bl avamal, belueen 10 and 30, um

body CO“E%QH&&Q@a%Q@cﬂph%ebgﬁ$e9fsgﬂe of the water purifier main
body, that is, in a space formed by the upper body 50 and
the lower body 60. The lower body €0 is arranged with a
rib {(not shown) for positioning the display unit 150, and
is fixed with the display unit 150. Switch operating
portions 5la, 5Z2a are arranged at positions corresponding
to the switch rubbers 157, 158 of the upper body 30. 3ince
a member having proijections 5ib, 5Zbp arranged on the pack
side is arranged at the switch operating poertions bla, 52a;
“he projections 51ib, 52b on the back side deform the switch
rubber sc as to reach the resst button 155 or the cartridge

ions 5ia,

t

select button 156 when the switch operating por

52a are pushed, whereby the operation of pushing such

&)

buttons is performed. An elasiilc sheet is laminated on the

front surface side of the switcl
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Thus, the reset button 155 and the cartridge select
button 156 arrangsd in the board helder can bs pushed by
pushing the switch operating portion 5la, SZa arranged on

“he outer surface. Therefore, the butten pushing operation



water purifier, but the water repelling property at the outer surface of
t.he body is significantly enhanced by formng the transparent hard resin
filmthrough application to the outer surface of the main body, ‘as

descri bed above. Therefore, even if the water purifier is used under an
environnment. in which sewage water containing cleanser and the |ike
splash. and e sJ_Ly attach such as in the kitchen, the splashed water is
repell ed by the outer surface of the water pur ier and is less likely to
be attached, thereby preventing bacteria fromgrowing and formng a stain
| ayer, apd @imsd ai®e rwsthodbasiai fimanbedmidiiajenedioveioa 1ong period of
tinme. An el ectrical conmponent for integrating the flow rate and

di spl ayi agct hecd-asul t rubthe v die sdeser ikbedbutton ddss shawmedsd Figs. 71 to
74, the electrical conmponent includes a flow rate detector 120, a water
wheel 130 8= pOVHeSURARKY aUBLinidd, o sltsspdayh Wl & peAcia, | tephal crystal
display unit 170, and the |1ke. The flow rate detector 120 is

arr angedgkisydeat hend airwater of et ngupipe dakbdd ow ngef pomtée sel ection
valve in the main body of the water purifier to the filter cartridge.. As
shown i noF get ldoed e lewukat endeteeé Byr R0 dvmigaky ckichades a magnetic
swtch 121 that opens and cl oses according to the rotation of a nagnet 136
ar rangedpat nt Heny@tsreieelbnd30ari 6c bes hetwd nafdemadesactbed, oand a
magnetic switch holder 122 for supporting and fixing the magnetic switch
121. anThecwed s healy130skstf osnedime t v ovahl adesrd32a:ed32b at a
col umar shaft portion 131, where a rotation shaft hole 133 for receiving
a rotatipprsebaét, 143 ayoangedipsidewhhen r ane vaiercH eedbag pipe 110 is
»fo._ted at one end

rip is eliminated since the projections 51b, 32b on the

back side of t

(D

switch operation portion has a shape
without an acute angle portion.
in order to prevent water from entering inside the

board holder 152 from the outside and the
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board holder 152 and fixed with the frame for circuit board
153, and then sealed with the curable resin 154 (sealing
materizl) and performed with the waterprooi processing

The waterproof procsssing does no:t need to ke individually
performed on each part by performing the waterproorf
processing in such manner, whereby the manufacturing steps
can be simplified and the manufaéturing cost can be
reduced. Two~liqaid‘mixed Type polyurethane resin, epoxy

resin, and the like may be used for the curable resin 154.

The liguid crystal display unit 170 wili now be

&3]
o



of the shaft portion 131 and a nmagnet attachnent hole 134 for enbeddi ng
the magnet 136 is forned at the other end. ‘ The magnet 136 is inserted
to the magnet attachnment hole 134 such that a |line connecting the N Dol e
and the S Dole and the rotation shaft of the water wheel 130 becones

per pendi cul ar, and a plug nenber (not shown) is covered on and adhered or
wel ded to the opening of the magnet attachnent hole 134 to prevent the
magnet from dropping and to prevent production.of rust by contacting
water. In order to prevent dropping of the magnet 136 and production of
rust, thSeQEFEBQ@.Of the magnet attachnent hole 134 is preferably seal ed
with a curable resin 135 (sealing material) after inserting the magnet 136

to Lhe magnetatiachment el e 1434 ,Bol yy £hhansd-asnapdagpoxy, fesin are
used for the curable resin.” To prevent rust of the nagnet 136, the magnet

itself Vo ed,.ferrite, e t he JiKe apy used. for the
a7y be £oalethndeerl Laamapel and: the dike Ry bequse

magnet an rare earth nagnet having strong magnetic force. The

wat er wheel, congy gurgd 1as ahgveqi $-axi 8l Lo SURROLLednkr em:.the
domnstreaﬁ?sﬁggnb§gé%gy9§%§%iS%Qs%ag% ?13 go §§)to be %otgtable in the raw

wat er feeding.pipe.110.1,.the; water swheel +130. nRys be, anaxigl chkow type in
whi ch theq}dggtr6gcs Eﬁ%ofé ﬁaﬁélﬁel to the mat%r%?eeding“direction of the

Pur i 1] € Aol 00 faye be tal 1kl ehy Lhex ratanlonushal 17b Sngyt hogonal
WO e

t her et o. I"ade§ are provi in the water wheél, but may be one or may

be three or o ¢ Apshomd LGy Lla-the-gRANEl i rpkeh 121 i's
insertedt?bafﬁggﬁgan%tfé%g%gtc ongr 122? and seal ed and fixed by the

curabl e resin 123 (sealiggmtcd sl The Lunst @l nals ofe thedmgnet i c

; switch 121 are W re-connected Wth the display unit 150 shown in Fig. 14

- by a lead,w re (0ot shown) ., Sqd Nat.heypyl seashanal egenerat-ed hrom the
openi ng gﬁ£46T5§?n i e'%agnétic §Mﬁtc# 151 1S transmitted toEthe

di spl ay upi 1 e net i i.tch halder 122-accommodating the
nagneticq£§#¥%%%f2%9c%ﬁ?g§%%(%ﬁgygﬁﬁgr peripheryrof the raw wat er feeding

pi pe 110 and if%éfkéﬁgugp ﬁ@&rdiféﬁ“éﬁedﬁaebh%iﬁﬁt@5e“@@@'cé£¥%1é%%55h0“ﬂ in
n

Fig. 13. e Tlow rate det'ector 120 configured as above, the

wat er Vm&?llle jl%oc%%g{egiag&gg%ébg i{iﬁ%ﬂ 5 Lled I:?%ubﬁtﬁ)né he, £l |.LLr. cartridge

3, whereby the edde e water, wheel 130 rotates and the
magnetic field changes.agcgordi ngl ¥, The smgnet i-¢ switehel2l opens and

cl oses
detector 120, and displays the resuli thersof. Regarding
the display method, a filter cartridge replacement
indication element 171 for counting down the integrated
f£ilow rate and notifying-the cartridgs lifespan, a battery
replacement indication element 172 for indicating the
replacement timing involved in the lowering of the voltage
of the power supply unit 140, and & cartridge type
indication element 173 for indicating the type of Zilter
cartridge are arranged, which slements are turnad ON,

turned OFF, or flickered to indicate the lifespan of t

cartridge, the lifespan of the battery, and the type of

cartridge.



tw ce when the magnet 136 nakes one rotation, and as a result, the pulse
signal of two cycles are generated and transmtted to the display unit

150. " As shown in Fig. 10 and Fig. 13, the raw water feeding pipe 110
is configured so as to be fitted and fixed to the cartridge water feeding
port 23 arranged at the side part on the back side of the selection valve
body 20. A fixation rib 23b is arranged at a fit-in portion 23a of the
cartridge water feeding port 23. An engagenent portion 112 correspondi ng
to the fixation rib 2310 is arranged at a raw water take-out port 111 at
the end of thensan water rkeediingzpipe d18:toghe fiddedni REQ Lhgpfit-in
portion 23a, so that the raw water feeding pipe 110 does not rotate when
~replacing wbenbhlsercaartirigdae 3raht achgdot 0n andaypnets connecting portion
114 arranged at the other end of the raw water feeding pipe 110. The
rotationsshabhe1dBi § aru:SHPROLEI Be bbe waberr-wheel J3Q 13 iarranged at
substantially axis center of the raw water feeding pipe 110 in the
cartridgenwat ehunt edidt@Pont 23:-8ndtbhesvaf efamheel 130 is fitted and
fixed to the cartridge water feeding port 23 after being inserted to th
rotation shaff did@ealit hiss Gaser azwatehgubesl fixal:ion ghaft 23c is
arranged so that the water wheel 130 does not nove in the interior of the

raw wat er ifregdbfdi i Pkl Ata I e abt EbdgreWal Blind 68di Rgcport 23, and
thus the water wheel 130 can rotate w thout noving by the flow of the raw

water. ability of an adsorbent layer 211 and the like Filled

inside. The user can apprepriat

b

ly select the filter
cartridge 3 according tce the ability and the lifespan,
operate the cartridge select button 156 according to the
selected filter cartridge 3, ancd set the appropriate
cartridge lifespan.

The filter cariridgs 3 will be briefly described with

The filter cartridge 3 has a raw wate

4

receiving port

203 connected to the raw water feeding pi 110 shown in

ks
=
e
M

Fig. 10 arranged at the side part of & case 20i, and a
purifier water discharge port 204 including & plurality of
shower holes for filtering the raw water taker in from the
raw water receiving port 203 and discharging the sanme as
purified water arranged a2t the lower part ¢f the case 201.
A cylindrical projection 202 formed zt the bottom surface
on the intericr of the case 201 has z lower end of =

20

(@]

3
&
@
K

cyvlindrical me fitted therein and arranged by way

©I the C-ring 20€, and the outer paripheral surface at the



As shown in the expl oded perspective view of Fig. 12, the power supply
unit 140 is mainly configured by a battery holder 144 arranged in the main
body 2, a coin-type |ithium manganese di oxi de battery 141 (hereinafter
referred to as battery 141), a renovable battery cover 142 for water
tightly fixing the battery, an anodetfitting 143a and a cathode fitting
143t arranged in the battery holder 144, and the |iKke. The battery
cover 142 includes a tubular battery attachnent portion 145 and an O-ring
146 at the outer periphery, where the water is prevented fromentering the
batt ery aptechrehtlopert eodswhEntihdeshatnadryccowesmbtd220§ att ached to the
battery hol der 144 by a bayonet nechanism A cutout 147 is fornmed in the
t ubul ar bak¢@ryo dthtcadmment wpdit fonfddd, oS ochishatascheObabyevyy cah be easily
removed by hooking a finger. A recess 148 for -inserting and turning a coin
i s fornediog-thersunfracergf ftheebatderyndoverorkizy dndtehat@tters and
illustrations indicating the standard of the battery and the rotating
direction foraopeniaw fdhdrcbosiihg 22 engriaved atittre lpeyi phery.
Therefore, the user can detach the battery cover 142 frOnthe battery
hol der l&éibsvnfimemxoiirs &finelri edheokingnt heo st anderxkcofU~-thepbatt@ry and the
rotating direction of the battery cover 142 to replace the battery 141.
The anodectoihodg: dil 3 and anhedcathode thet engiriddSiradr mamged EfSt he
battery holder 144 are respectively wire-connected to the display unit 150
shown i nBBicg. t44nimalds i ead wolépwahAdbthebpowes 3&° supplkedefirom t he
battery 141-to the display unit 150. The lead wire is fixed to the battery
hol der l1l44dbyiwey Ofotadadibberhcapct48blandesiuch?2Ubdrmervicgpat48 prevents

. water fromentering the anode fi4-"ng 143a, the cathode fitting 143b, and

" the batteeplattaeheentfigdred oo 148 ghongetheeheatk iiglé.ow fibeThe battery
141 may be a primary battery or a secondary battery, -and nay be al kali ne
dry batt eny, branganesee droi lzat tiebpr buhdér exddehdattiemdriakl | ead
battery, and the like in addition to the lithiumbattery such as lithium
manganese=tivexi déS bat t ety Capablparof ost abky csupplyicgl pewererf @05a | ong
period of time at a relatively high Voltage. The shape is preferably a
smal | batYiery shehpastdditpartishape parcdoiedlshape shatréamsodddqht wei ght and
that does not require a large installation space. in the case of a small
battery, defermaiEntbocky doeshanatassi ¢goilf,i cart byranhatgecdriiteshénandioght does
not significantly increase, and thus the cost al so does not greatly
i ncrease.fiber bundle 209 are opened towards the purified water

discharge port 204.

L substantially cylindrical space formed between the
cyvlindrical member 205 and the inner wall suriace of the
case 201 is arranged with the adsorbent laver 211 made of
activated carbon, zeclite, ilon exchange resin, chelate
resin and the like. 2 Transparent cap 212 is fitted at the
upper part of the case 201 sc that the hollow fiber bundle

th

|_..|
H
m

20% and the adscorbent layer 211 can be easily fillied

[§]
1]

case 201 and the degree of stain of the hollow fiber can b

easily seen from the outside. A cap Z14 is removably

~ arranged with the case 201 at the upper part of the



The display unit 150 will be described below using 7'ig. 14. The displ ay
unit 150 is arranged on the front surface side of the water purifier so
that the display can be easily seen. The display unit 150 is arranged with
a circuit board 151 provided with a CPU a transparent board hol der 152, a
frame for circuit -board 153 for supporting and fixing the circuit. board
151 to the board holder 152, and a liquid crystal display unit 170. The
CPU recei ves power supply fromthe power supply unit 140, perforns

cal cul ati on based on the_pul se signal fromthe flow rate detector 120, and
t r ansni t's SFRGFEPGt “8PgRaf - to the liquid crystal display unit 170. An
operation button is arranged On theuit board 151. A rest button 155 for
returning. the display content to an initial state and a cartridge sel ect
button 156 for setting the type of cartridge are arranged for the
operation button. The circuit board 151 is arranged in the board hol der
152 so that water does not enter therein, but the operation button
arranged thereon needs to be able to be pushed. Thus, an operation opening
is perforated at the portion of the operation button correspondi ng
position of the board holder 152, and the opening is water tightly bl ocked
wth an elastic film For such elastic film fiat plate-shaped switch
rubbers 157, 158 are fitted therein, resin fixation franes 159a, 160a are
arranged thereon to cover the peripheral edge of the switch rubbers, and
the inner side of the fi ation franmes are ultrasonically wel ded



so as to closely attach wth the board holder. Therefore, ultrasonic
wel di ng portions 159b, 160b are fornmed at portions closely attaching to

t he board hol der 152 on the back surface side of the fixation frames 159a,
160a. The display unit 150 assenbl ed as above is acconmpdated on the inner
side of the water purifier main body, that is, in a space forned by the
upper body 50 and the | ower body 60. The | ower body 60 is arranged with a
rib (not shown) for positioning the display unit 150, and is fixed with
the display unit 150. Switch operating portions 5la, 52a are arranged at
positions corresponding to the sw tChAiM®ers 157, 158 of the upper body
50. Since a nenber having projections 51b, 52b arranged on the tack side
is arranged at the switch operating portions 5la, 52a, the .projections
51b, 52b on the back side deformthe switch rubber so as to reach the
reset button 155 or th e cartridge select button 156 when the swtch

but ihgn?ﬁpﬁéﬁ ng‘ﬁe%%f’%&ﬁﬁ%?%’éf Mg A TR AF PRIARARY IBCoRRTRIE Poce
but ton 159 siacine Ve Aishd Beb R retBuably, angeliéiinol 18 B3R

hol der cag %e grshed by pushing the switch operating portion 5l1a, 52a
arranged &RYh P8} surface. Therefore, the button pushing operation

the main body includes,
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intime of reset and in time of cartridge selection is facilitated.

Furt hernore, since- the button does not need to be pushed with a pointed
obj ect such as a pencil, rubber danage at the surface of the button caused
by the pointed object does not occur, the waterproof-effect can be

mai nt ai ned over a long period of tine, and mal function of an accurate

di splay, reset, and the |like can be prevented. Mreover, the possibility
in which the switch rubber may rip is elimnated since the projections
51b, 52b on the back side of the switch operation portion has a shape

W t hout an acut r41.0n, Le-ar event water from
enterinc insidg%?ﬁgg%ggfﬁﬁhgggggtﬁ%ﬁ“??gﬁggﬁ§§6&%gﬁge and the circuit
board 151 from mal functi Qnir r ef er abl the circuitin . board 1,1 and the
liquid crystal 2dPSpPEL Sf’ﬂ%ﬂ?pﬁﬁ’%%ﬁgégq}]@ag% Rd PR haPber 152 and
fixed with the frame for cir uit. board 153, and then sealed with the
curabl e resin %@%éﬁ@i‘ﬁ%‘eﬁ%‘éﬁ% Poﬁfnlflfgléii%_édaw Wﬁtﬁﬁge@&d@&r PPBof
processin%. The wat er proof processi ng does not need to be individually
per f or med fonpassing phe rawywaer fothe djiereariwadgs;pr oof processing in such
manner, whereby the manufacturing steps can be sinplified and the
manuf act uri ng ¢hs travawaesudisdhafmopbitohasl andtmedutey pe wiokh e eawawataresi n,
epoxy resin, and the nice may be Used for the curable resin ,

stream discharge hole is arranged at a central part and a plurality of raw

water shower discharge holes is formed at a substantially circulalf r'.in.‘g .

part of the péripheral edge;

the substantially circular ring part formed with the plurality of raw

water shower discharge holes is made of a circular ring-shaped stainless

steel plate perforated with the plurality of shower discharge holes and

formed with cutouts at peripheral edges; and

an inner peripheral edge and an outer peripheral edge of the
circular ring-shaped stainless steel plate are sandwiched with resin
forming a lower body of the main body and

the circular ring-shaped stainless steel plate is integrally molded

with the lower body of the main body.
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The liquid crystal display unit 170 will now be descri bed. ©As shown
in Fig. 14, the liquid crystal display unit 170 is positioned at the upper
part on the front side of the main body 2 while being directly supported
by and fixed to the circuit board 151, so as to be easily seen by the user
during use. The liquid crystal display unit 170 may _ be arranged at a
position spaced apart fromthe circuit board and wire-connected with the
|l ead wire and the like, but the signal can be nore reliably transmtted if
directly supported by and fixed to the circuit board 151. The circuit

board 151 provi,deg.wi th, the U cal .at es einmgr ed f rate that
-passed throu-ghzth hPI \g\?/tqra?lén f @@F@iﬁlﬁéomb%@i@ !)n’ er% glg él(l}é\{rl]la from
the flow rate detector, 120, an isp]ays, the result .theregf. Re di ng the
(i 5Pl oy rRIESBSEEd STABICOSHEF| BYCT BaY JE6ERET HRIRAAT b SOk HRUENE 711 of
counting down the integrated flow rate and notifyjng the c r.trildgg o
|i f espan, oaterapesipperapredgensandwithicdatvith ehe 137 iWHNCcEPFNg t he
replacenent timng involved in the |owering of the voltage of the power
suppl y unidirettly, candectingrthei dyert yeripheral calgeoand| teeputer7periphaiadat i ng
the type of filter cartridge are arranged, which elenents are turned ON,
turned G:Edge_r flickered to indicate the |ifespan of the cartridge, the
| i fespan of the battery, and the type of cartridge.
3.- The water purifier according to claim 2, wherein one to three
ribs connecting the inner peripheral edge and the outer peripheral edge

are arranged towards the back side of the water puriﬁer..
4. The water purifier according to any one of claims 1 to 3,
wherein a thickness of the circular-ring shaped stainless steel plate isin a

range of between 0.5 and 1.0 mm.

5. A water purifier including a selection valve body with a

camshaft and a plurality of selection valves, a
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The display nmethod of the cartridge |ifespan may adopt a nethod of
counting up fromzero or a nethod of sequentially turning ON or OFF a
plurality of blocks other than counting down the integrated flow rate.

A plurality of filter cartridges 3 wth different |ifespan is prepared
according to the volune and the ability of an-adsorbent |ayer 211 and the
like filled inside. The user can appropriately select the filter cartridge
3 according to the ability and the |ifespan, operate the cartridge sel ect
butt on 156ekctiondicver conhbetesletoetiteecarhihafly aatdhet dgeclBaniamdos atortdie
appropriate cartridge |ifespan. The filter cartridge 3 wll be

briefly dessichedhwiidehagighefethsiifgingl the rotatioddleopetdiion ofirthei dge 3
has a raw water receiving port 203 connected to the raw water feeding pipe

110 shoun b facfiod: 1MrA(d ARECarfkhafie apldda RAlikn Gprihd 38P refminddhg

purifier wate I schar ge por 4 including a p ty of sho hol es
and di scnarBeg sl uhah BT Pou RSN Shed ot the | ower part of
the i nerior oft eeian 36Y8h b SEraeing Terincorpaaty 4t Sile Miaer 205
per i pher aweBer PHEbIca: ARG sy DUHESIdSIBY dHeRBE CHIREAEIN (AR dEmember
205 are fixed to the inner wall surface of the case 201 by way of
ri ng- shapstilepbynaryulling epepagtiomnand sasamtically returpes to” the original
- position facing upward or upward by the return spring after the rotation
and : | |
the rotation amount of the camshaft per one operation of the

selection lever is 360 degrees/(integral multiples n (n=2~5) of number of

discharge modes).

6. A water purifier including a selection valve body with a
camshaft and a plurality of selection valves, a selection lever connected to
the camshaft, a ratchet mechanism or a one-way clutch mechanism for
transmitting the rotational operation of the selection lever to the camshaf,
and a return spring for returning the selection lever to an original
position; wherein

the selection lever is arranged facing upward or downward at the
side of the water purifier, rotated to the back side by a pushing operation
or the front side by a pulling operation, and automatically returned to the
original position facing upward or upward by the return spring after the

rotation, and
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A holl ow fiber bundle 209 in which a plurality of hollow fibers is bundled
and bent to a reverse U shape and accommopdated is. arranged inside the
cylindrical nenber 205. Both terminals of the hollow fiber bundle 209 are
seal ed and fixed (potted) wirn a curable resin 210 serving as a sealing
agent filled to the gap between the hollow fibers and between the holl ow
fi ber bundle and the cylindrical nmenber 205 at the |lower part of the
cylindrical nenber 205. Since the potted portion is partially out and
removed before fitting to the case 201, the termnals of the hollow fiber
bundl e 209 are opened towards the purified water discharge port 204.

A substantially @dﬁméuifdrp&hbéﬁgfa@raﬂ ned aheénvd et theecaykhafir éqglledenber
205 and the |nner wal | -surface of the case 202 is arranged with the

adsor bent J;qy §éﬂehe lllke%fera&%&%h iBafo@gi}evéﬁﬁthﬁfp _baniexsAApeg resin,

chel ate resin an A transparent cap 212 tted at the upper

PE;EL °T2|1&'%§ faaﬁl‘;‘%@teié?fi@*%r?l PLUE Bty ﬁtﬂ%ﬁﬂ% HERa B0 RS o
i 214

ﬁeremvgbl 3 I%ﬁﬁrﬁéﬁg%%%v% %éld&%g]@?g‘g e t e s OBt 035'? ‘iﬂgrlpb?%spar ent

cat) 212. ter puri f| er i ncluding a mai n body

1,
‘internall Wden‘é%)%g‘o@%ﬂ@ﬂ-‘él Cection valve and a filter cartri dge
renovably attached to the main body; wherein

- 7. The water purifier according to claim 6, Whérein a fat_chet teeth
and a ratchet pawl receiving portion for engaging with a ratchet pawl
member configuring the ratchet mechanism are arranged on an inner side

of the connection tube and the end of the camshaft coupled with the
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the main body includes, a raw water inflow port for receiving raw water,
a raw water discharge port for discharging the raw water, and a
cartridge water feeding port including a raw water feeding port for
passing the raw water to the filter cartridge; the raw wat er

di scharge port has a structure in which a raw water stream di scharge hol e
Is arranged at a central part and a plurality of raw water shower

di scharge holes is funned at a substantially circular ring part of the
per i pher alkcoadgetion tube,trespsetivatlznti al Iy circular ring part formed with the
plurality of raw water shower discharge holes is nade of a circular

ri ng-shaped stainless steel plate perforated with the plurality of shower
di scharge holes and fornmed with cutouts at peripheral edges; and

8. The water purifier according to any one of claims 6 or 7,
wherein the selection valve body is arranged with two ribs so as to cover
the coupling portion of the camshaft and the selectidn lever, the portioﬁ
cdrresponding té the indication member for indicating the water

- discharge state being arranged between a gap where the two ribs are not

. present.

9. The water purifier according to any one of claims 6 to 3,
wherein the locking rib arranged at the outer periphery of the connection

tube of the selection lever rotates along the ends of the two ribs.

10. The water purifier according to any one of claims 6 to 9,
wherein a spring receiving portion is arrénged so as to project from the
locking rib arranged at the outer periphery of the connection tube of the
selection lever, thé spring receiving portion being contacted to one of the
two ribs to determine the rotation range by the rotational operation of the

selection lever.

11. The water purifier according to any one of claims 6 to 10,

wherein a spring accommodating portion is
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an inner peripheral edge and an outer peripheral edge of the circular
ri ng- shaped stainless steel plate are sandwiched with resin formng a

| ower body of the main body and the circular ring-shaped stainless
steel plate is integrally nolded with the | ower body of the nmain body.
2. The water purifier according to claiml , wherein the circular

ri ng-shaped stainless steel plate has the inner peripheral edge and the
outer peripheral edge sandwi ched with ribs and is formed with ribs
directly commeetiongthehear snefacpsidphtth seldgiommalvhbodut er peri pher al

edge. 3. The water purifier according to claim?2, wherein one to
three ribs connecting the inner peripheral edge and the outer peripheral
edge are arranged towards the back side of the water purifier. 4. The

water purifier jaccqngi Qa0 paRiNSe@rdi@ititanl de3of Wigingd 16 &t ckness
of the circular-ring shaped stainless steel plate is in a range of between

0.5 and 1.Q. our it ifagh:udi | ' o body

W th e cantiarin e s IR PP BEor [PEIHE (0. AP Steh 16 e Hes
cartridge attached to the water purifier main body is connected to the
downstream _s-id_e of the selection valve body, and a fit-in portion for
connection of the raw water feeding:pipe is arrange_d on a'reér surface

side of the s.election- valve body, the fit—in portion being arranged with a

fixation rib for fixing the raw water feeding pipe.

13. The water purifier according to any one of claims 6 to 12,
wherein the raw water feeding pipe includes a first end to be connected to
the selection valve body and a second end for comnecting the filter
cartridge, a rotation shaft for supporting water wheel fof flow rate
detection is arranged inside the raw water feeding pipe, and an
engagement portion for engaging with the fixation rib of the selection

~ valve body is arranged at the first end.
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selection |l ever connected to the canshaft, a ratchet nmechanismor a
one-way clutch nmechanismfor transmtting the rotational operation of the
selection |lever to the canshaft, and a return spring for returning the
selection lever to an original position; wherein the sel ection |ever
is arranged facing upward at the side of the water purifier, rotated to
t he back side by a pushing operation or the front side by a pulling
operation, and automatically returned to the original position facing
upward or upward by the return spring after the rotation and t he
rotation amount of the canshaft pe%B%%%A%beration of the selection |ever
is 360 degrees/(integral multiples n (n=2-5) of nunber, of discharge
nodes). ﬁﬁsNawgﬁepup@fi¢$f#HQMﬂ9%ﬂﬂ‘ﬁg:éogepégPi8%15%ﬁ0%§%b&? with a
canshaft and a plurality. of selection valves,caas%lgctiﬁnﬂgpvex connect ed
to the canshafdlity rcdt hev BeeRamR¥ncorad $nd Wy TeF uEehShethant sm f or
transmitting the rotational operation of the selection lever to the
canshaft, epehing etryr #lepiiagtrorL ¥ & ihGh e ¥ePactfon"teVer’ to an
original position; wherein the selection lever is arranged facing
upwar d or Gonnvie o law phéhsﬁééa@@e@h@lvkﬁ%wf%ﬁﬁﬁgﬁtérFwﬁb?ﬁtegtto t he back
side by a pushing operation or the front side by a pulling operation, and
aut omat i calbyst et uravediatert RaCwE T g HEl OBHST t3b P Fac iFRG ﬁp%a?d”%?vnpmr d by
the return spring after the rotation, and _ ‘

: - gtream introduction port are arranged, & raw water :

. discharge shower discharge port is afranged on & downstream
side of she raw water shower introduction port and a ravw

-Wate: stream discharge port is arranged on a downsiream

[\H]

side of the raw water stream introduction port, and
substantialily disc—s&aped rectifief,plate with a'plurality'
of water Ilow holes is arranged on a flow path between the
raw water showez.introduction port and the raw water showgr

discharge port.
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a connection tube is arranged at an end of the canshaft coupled with the
selection lever, a locking rib for preventing slip-out is arranged at an
outer periphery of the connection tube, and an indication nenber for
indicating a-water discharge state is arranged on an outer peripheral side
of the connection tube. 7. The water purifier according to claims§6,
wherein a ratchet teeth and a ratchet paw receiving portion for engaging
with a ratchet pawl menber configi#ing the ratchet nmechani smare arranged
on an inner side of the connection tube and the end of the canshaft
coupled with the connection tube, respectively. 8. The -wat er
purifier according to any one of clains 6 or 7, wherein the selection
val ve body is arranged with two ribs so as to cover the coupling portion
of the canshaft and the selection |ever, the portion corresponding to the
i ndi cati on nmenber for indicating the mater di scharge state being arranged
~between a gap where the two ribs are not. present . 9. The water
purifier accordlng to any one of clainms 6 to 8 wherein the locking rib
arranged at the outer periphery of the connection tube of the selection
| ever rotates along the ends of the two ribs.- 10. TNl wat er purifier
according to any one of clains 6 to 9, wherein a spring receiving portion
is arranged so as to project. on1the Iocklno r|b arranged at the outer
peri phery of the COﬂﬂECtiOiﬁﬁ"» SRS O t he spring
recei ving portion being coft Q @ el @et WY s to determ ne the
rotati on range by the rotatii shat of ;ﬁ ; } sé| &ction |ever.

"

0

[Fig.1 )



11. The water purifier according to any one of clains 6 to 10, wherein a
spring accommodating portion is arranged on the rear surface side of the
sel ection val ve body. 12. The water purifier according to any one of
. clainms 6 to 11, wherein the raw water feeding pipe for feeding the raw
water to the filter cartridge attached to the water purifier main body is
connected to the downstream side of_the selection valve body, and a fit-in
portion for connection of the r awWat er feeding pipe is arranged on a rear
surface side of the selection valve body, the fitin portion being arranged
with a fixation rib for fixing the raw water feeding pipe. 13. The
wat er purifier according to any one of clains 6 to 12, wherein the raw
wat er feeding pipe includes a first end to be connected to the sel ection
val ve body and a second end for connecting the filter cartridge, a
rotation shaft fQr supporting water mﬁgkl fBr flowrate detection is
.arranged insidexhe r wat er . f eedi ng ipe?‘and an engagenent portion for

engaging with the fixAfion rib of the selection val ve body is arranged at
the first end. ?\¥

(a)

[Fig.2(1) ]



ABSTRACT . Awater purifier including ,a, flow path switch with a
plurality- of flow oaths and a val ve body for selectively opening and
closing the plurality of flow paths, wherein for the flow path arranged in
the flow path switch, at |east a raw water shower introduction port and a
raw wat er streamintroduction port. are arranged a raw water discharge
shower discharge port is atrangedyen -a.downsfream side of the raw water
shower introduction port and a raw Water stream di scharge port is arranged
on a downstream side of the raw water streamintroduction port, and a
substantially disc -shaped rectifier.plate with a plurality of water flow
hol es is arranged on a.flow oath between the raw water shower,

i ntroduction port -and the raw water shower discharge port. 1/ 17
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