DESCRIPTION WATER PURIFIER TECHNICAL FIELD The present
invention relates to a water purifier. BACKGROUND ART A counter-top
type, a direct faucet mountype, and an under-sink type equipped with a
filter cartridge incorporating an adsorbent such as activated carbon or
hollow fibers, and a main body for selectively switching a flow path by
opening and closing a flow path of purified water, raw water stream, and
raw water shower with valve “&lémighistaretknown for a water purifier. in
the direct faucet mount type water purifier used by attaching a main body
to the faucet and selecting the fisw=pathiwitira selection valve, a type of
directly discharging the raw water from the main body, and discharging
the purified water from the main body or directly discharging the purified
- vate ]Ir m, tridge attached to the main body is proposed. The
TECHRTCAL ur propc

iIscharging of the raw water and the purified water is typically performed
by operafi election lever which cooperatively operates with.the
selé?i%o \?agi\%gl"he;%ﬁ(?\?velﬂn‘gotpéchﬁﬁﬁ%g%l)%t% ©) gge”ﬁiéc%%éd from the
prior art for such water purifier. (1) Technique related to shower discharge
of water purifier
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under-sink type equipped with a filter cartridge

incorporating an adsorbent such as activated carbon or
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hollow fibers, and a main body for selectively switching
flow path by cpening and closing a flow path of purified
water, raw water gtream, and raw water shower with wvalve
elements are known for a water purifier.

Ir the direct faucet mount type water purifier used by

attaching a main body to the faucset an
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I SeieCcTing the fliow

path with a selection valve, a type of directly dischargin

“

the raw water from the main body, and discharging the

purified water from the main body or directly discharging

the purified water from a cartridge attached to the main

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

fied water 1s typically performed by operating a
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selection lever whnich cooperatively operates with the
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gelection valve.

The following technigues (1) to (3) are disclosed from
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In such water purifiers, a method of discharging water from a shower
discharge port including great number of small holes called shower holes
is typically used to discharge the shower water. However, since a flow
path (hereinafter referred to as shower introduction port) in the water
purifier main body communicating a _low path switch and a shower
discharge port has a small cross- sectional area compared to the shower
thaigcharsge pott, ther waten flewimngrindnoni thesshower introduction port is
not uniformly distributed to each shower hole, and the manner the
shower wiatetisidischarged tends to varydependingionr dise position ©f the
shower discharge port. As a method for solving such problem, patent
pugbelfient 1 d scloses 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 td Bavé Watéid HF pateht Hoetiment 3, e pritessing metiocefermimgs T
great number of shower holes having a small diameter in a thin plate is
F L ogalfz et (6 FodlUiC HHe Tpehiry area of the ShBe P haR" HOWEVEr, When
the faucTt IS fulhﬁ) ene(rjl, or at Ioc%tionsﬁ.whgmre the water pressure of the
SMvater fine 1S ocrlafgma @/ ﬁ‘:igﬁf’qgﬁ excessive foad’ f%lé:papTiéé to the thifi plate
2 ghihe-Rositign 2 mmediaiely below s, shawer inypduction-nars, yhereby
the thin plate may be deformed or break and even the shower water is

(hQQ%EWQ%?H%dF§P§E¥§h to as shower introduction port) i:

the water purifier main body communicating
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switch and 2 showsr discharge pert has a small cross-
sectional area comparsd to the shower discharge port, the
water flowing in from the showser introduction port 1s no
uniformly distributed to sach shower hole, and ths manner
the shower water i1s discharged tends to vary depending on
the pozition of the shower discharge port.

As a method for solving such problem, patent document
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1 discloses a water purifier in which an opening aresa of

the shower hole
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in an aim of giving force To The
shower water flow or to save water. In patent document 1
the processing method of forming greatr number oi shower
holes having a small diameter in a thin plate is realized
To reduce The opening a&rea of the shower hole. However,
when the faucet is fully opened, c¢r at locations where the

water pressure of the water line i

n

originalily high, an
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excessive load is applisd to the thin plate at the position

[



As another solving method, patent document 2 proposes a water purifier
in which a shower discharge port and a rectifier means are integrally
molded. In this method, the raw water discharged from the shower
introduction port is once received at the recess integrally molded in the
shower discharge port, and then uniformly distributed to the shower
discharge port. in this method, if the thin plate as described in patent
imnootument y isdised inttke shower: discharge:port ctherrectifiervnearsy the
cannot be integrally molded, and the rectifier means needs to be
thisepatately meErangeddAs onegnethodof separately @reanging thenreetifier
means, patent document 3 proposes a method of arranging the rectifier
wapigans ab an inteiiediateypSSiticH B&R&en the shower introduction port
- on the upstream sidejof the shower supply port and the shower discharge
port*The'Wwatef infeadicetbfrBmthe ShoWer ftrodieGBRPort is UniforRR~SS
dispersed ir1 memgﬁircumfere,nlial direction k%y %n agnular ring-ghaged ~
& ‘fabtitfer fieans-&nd ten'dischiarged Hoht the* Shower dld” Howévet, the
... Shape of the rectifier means is_not addressed at all, and. the specific mode _
=231 Unitsrmiydischarging Homiha shower discharge portis not3 0o <
zasﬁug]g%%t?% i1 patent document 4, three spherical podies are incorporated
in the main body as a selection valve, so that .
cnce received at the recess integrally molded in the shower
dilscharge port, and then uniformly distributed to the
shower discharge port. In this method, if the thin plate

as described in patent document 1 1is used in the shower
discharge port, the rectifler means cannot be integrally
molided, and the rectifier means needs to be separately
arrangead.

Ls one method of separately arranging the rectifier
means, patent document 2 proposes a method of arranging the
rectifler means at an intermedlate position between the
shower introduction port on the upstream side of the shower
supply port and the shower discharge port. The water
introduced from the shower introduction port i1s uniformly
dispersed in the circumferential directicn by an annular
ring-shapad rectifier means and then discharged from the
shower hole. However, the shape of the rectifier means 1is
not addresssd at all, and the specific mode of uniformly

discharging from the shower discharge port i1s not
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one arbitrary discharging method can be selected from a raw water
stream type, raw water shower type, and purified water discharged from
the cartridge with a selection lever. The discharge port of the raw water
stream type and the raw water shower type is generally arranged at the
lower surface of the main body. The main body is mostly made of resin,
and the shower portion also has the shower hole directly formed in the
sudesigt daus, when used over a long period of time by being attached to
the faucet, water, cleanser, and the like may splash in the kitchen thereby
formingra: biesfilntatthegeriphery:bfthe shomwer holel obdtocking:the
shower hole. As shown in patent document 5 and patent document 6, a
inmethodadfgproviding thershowerporticreotthe swatet purifisewitha so that
stainless steel plate is proposed. Patent document 5 discloses a stainless
ongtad! platediaving: a4 csiowarwates spaskimgrhdle férded-insgh amsdlap rav
form of two or more columns. The characteristic lies in that the raw water
wa Hischafgéd frony e arfrtfarShowerivates sprinkiing Rofe Gitthednfier
side is discharged towards the center axis of the stainless steel plate.
"2 Bteftdoctimerns distBsésa modé mwhichan hsért>§ hiGidng holé 7§ -

formp%d in O1the stainless steel plate, agd a {,e'{}fglgevmgﬁ}tr”%}g fixed

T glscnarde port of TN Ler & re and
through insert molding Wwith ™ résin.” 7t
the raw water shower type is generally arranged at the

lower surface of the main body. The main body is mostly
made of resin, and the shower portion alsc has the shower

hole directlv formed in the resin. Thus, when used over a

=
=

4
[
8]
O
iy

od

F~_l
O
)
O
gol

time by being attached to the faucet, water,
leanser, and the like may splash in the kitchen thereby

ilm at the periphery ol the shower hole or
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forming a bio-
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blocking the shower hole.
As shown 1in patent document 5 and patent document &, a
method of providing the shower portion of the water

purifier with a stainless steel plate 1s proposed. P
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document o discloses a2 stainless steel plate having a
shower water sprinkiing hole Zormed in an annuiar form of
two or more columns. The characteristic lies in that the
raw water discharged from the annular shower water

sprinkiing hole on The inner side 1s discharged towards the

Patent document 6 discloses a mode in which an insert



(2) Technique related to selection lever of water purifier Conventionally, a
method of ransm_tting the rotation of a dial or a "ever directly to a shaft
and open/close driving a selection valve through the shaft, and a method
of converting the rotation to a reciprocating movement and performing
mode selection are known as a method of selecting the discharge mode
of the water purifier. Such conventional methods require the adjustment
mo of they dradt anditheflevertd a targetpesitom laakhavesimconveriencyind a
that the operation position to which it is to be operated needs to be
reigheckedand whether 6r Aorthe operated:position is accutately adjusted
to the target position needs to be checked for every operation. the
Te3djustment position is shifted, the water of each discharge mode may be
in a coexisting state. Therefore, in view of checking. and position
adjustrent GHe SelEctibh of té' disehafge® rodd in thE Convénticiat water
urifier may not necessarily be concluded as one-touch operation. In the
onvértional water purifier, a structure of fitting the valve element to a
water flow hole by way of a seal material such as 0-ring to achieve, __ .
reliAETRY OF (B8 OREn DBcH S€ o SORAIA Bf 2 Shicttor vaios 5P
of L%et lnterior,, In such. structure, hawever, satisfactory sealape lity,is,

ained but a relatively large forcé is required to attach and etac%stﬁe
ar valveelement to-and from the.water lowholg. sha=c, and 2 method
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of converting the reotation to a reciprocating movement and
performing mode selecticn are known as a method of

selectlng The discharge mode of the water purifier. 3uch
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ventional methods reguire the adjustment of the dial and
The lever to a fTarget position, and have inconveniency in
That the operation position to which 1t is to be operated
needs to be checked and whether or not the operated

posltion is accurately adjusted to the Target position

needs toe be checked for every cperation. If the adjustment
pesition 1s shifted, tThe water c¢f each discharge mode may

be in a coexisting state. Therefore, in view of checking
and pesition adjustment, the selection of the discharge

mode in the conventional water purifier may not necessarily

be concluded as one-touch coperation. In the conventional

i

water purifier, a structure of fitting the valve element to

rf

a water fiow nole by way of a seal materizl such as O-ring

to achieve reliapilitTy 0f the seal iz often adopted as a
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and accompanied therewith, a relatively large force is also required in the
operation force for selecting the discharge mode. As a water purifier in
which the discharge mode can be very easily selected with the true
one-touch operation without requiring adjustment of the operation
position, and the like, and in particular, in which the operability and the
operation feeling of the selection lever are enhanced, patent document 7
stiproposes aiwater pusfierinoludingvae |everforseletiing: the. disthargech
mode, the lever being rotatably supported at both ends, and a click
st eshartismifor giving sSelickFealirigPdutirfethedever.operator? wWiera cthe
~lever reciprocates to return to an original position after being operated in
butone difectioh? Both eAds &f the” Vet are” 8GPporsd ¢ as ¥ 3andwich a
~connecting portion of the faucet, and the click mechanism is:arrangned,
de it a “SPring provideFEESHe part dF4 shaffTortiansiitfitg the®r 1o+e.
movement of the leyer to the valve element, a hiasing_member biased by
=16 SHRRGATI & reCemTHg oot of e biadig menitshr. However, Singe
the water. purifier is coupled to the 6 faucet of the water line at the.upper..
== diHhes. ifine Iovey 16 siisported 3t Bih e Thesouring decdon of =2°
mog}%e; lever is limited to the up and down direction by the front surface of
the water purifier, whereby load is applied to

As a water purifier in which the discharge mode can De
very easily selected with the true cne-touch operation
without reguiring adiustment of the operation position, and
the like, and in particular, in which the coperability and
the operation feeling of the selection lever are ennhanced
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
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To return to an original pogition
after being operated in one direction, both ends of tThe

r are supported sc as to sandwich a connecting portion
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spring provided at one part of a shaft for transmitting the
movement of the lever to the valve element, a biasing
member biased by the spring, and a recelving portion oi the

biasing member.

However, since the water purifler is coupled to the

o



the faucet of the water line by the lever operation, the faucet of the water
line may break, and the water purifier may drop off from the faucev of the
water line during the lever operation if the coupling of the water purifier
and the faucet of the water line is weak. (3) Technique related to
antibacterial of water purifier Resin molded article made of resin such as
ABS is greatly used for the body configuring the main body of the water
faymsrifiep farid: theseliter sudface of therrhaitrbody isuofiers the Aidldédrésiver
layer. The outer surface is sometimes coated to provide shine. However,
1s gReeRatedneludig-tleanset and starPSprashes afdcasily attathes e
_the outer surface of the water purifier usually used in the kitchen, a stain
“e5yer-5 eadiyf6rmed on the ‘Cut@rSurfAE astheSsactetia SicreasSes Pt
the attached stain, and it becomes difficult to maintain a clean state.
SUlNftfifespect o sUEh probfeht Jpatent dSEHMER's Prdposes & Mhode 6 ©©
- p@%ggilugp@g%m resin on the inner_wall surface of the conduit and,
~"Fhén further spraying 7 activated carbon and sintering. ARhough this ~ -
= apetbod s effecive Jo walerpgssing, fhuoush.or emalning in the, cond,
it iS not effective on the stain attached to the outer surface of the water
ma PURIfigp oL the cinity Of ther . oot f the water line during the

- 5

lever cperation 1I the coupling of The water purifier and

- SR S RS it Y

the faucet of the water line 1s weak.

Resin mclded article made of resin such as ABS is
greatly used for the body configuring the main body of the
water purifier, and the outer surface of the main body is
often the molded resin layer. The outer surface is
sometimes coated to provide shine.

Howesver, since water including cleanssr and stain
splashes and easily attaches to the outer surface of the
water purifler usually used in the kitchen, a stain laver
is easiiy formed on the ocuter surface as the hacterisa
increases in the attached stain, and 1t becomes difficult
To maintain & clean state.

With respect to such proklem, patent document £

proposes a meode of spraying fluorocarbon resin on the inner

wall surface of the condult and then further spraying



discharge Dort. Patent document 9 proposes a method in which colloidal
matter containing silver is applied to the water purifier component. The
silver ion has an antibacterial effect, where the silver ion is eluted when
applied to the water contacting member to provide any"-bacterial effect.
Patent document 10 proposes a mode in which the Surface of the water
purifier is coated with uorocarbon resin. Although the method of coating
acithe fluerocarbom rresindnsamaiar of:achiexingrantiiacteriad effectisdknown,
an example applied to the water purl=ier which is used by being attached
eI f#edhe faucet isvadtsknavers {Patent .document 1] Japanesericaid+Opere
Patent Publication No. 2004-1.74472 [Patent document 2] Japanese Laid
cor@pert Patént LPublidatioh NG t2004-50086:Pateht docaiment B Japandses
Laid- Open Utility Model No. 3-4983 [Patent document 4] Japanese )
cul gid-Opeherstept PUBCARGHE NGO 1443 [Patehitdottment s ©f the
Japanese Laid-Open Patent 8 Publication No. 2004-230360 [Patent
41 HYoehnEnt BF Japanese Laid-Open Patent Publication No. 2004-322066

[Patent document 71 Japanese Patent Publication No.
Patent document Y proposes a method in which colicidal

matter containing silver is applied to the water purifier
component. The silver ion has an antibacterial effe
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 purifisr 1s coated with Iluorocarbon
resin. Although the method of ceoating the fluorocarbon
resin in an aim of achieving antibacterial effect is known,
an example applied to the water purifier which 1s used by
being attached to the faucet 1s not known.

[Patent document 1] Japanese Lald-Cpsn Patent
Publication Nco. 2004~174472

{Patent document Z] Japanese Laid-0Open Patent
[Patent document 3} Japanese Lald-Open Utility Model
[Patent document 4] Japanese Laid-Open Patent

Publication Nc. 9-1448313

[Fatent document 5] Japanese Laid~0Open Patent



3831691 [Patent document 8] Japanese Laid-Open Patent Publication
No. 9-192017 [Patent document 91 Japanese Laid-Open Patent
Publication No. 2003-136054 [Patent document 10] Japanese Laid-Open
Patent Publication No. 2003-10839 DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention The presen- invention aims to
solve the problem related to the shower discharge, the problem related to
Puitheé cseléotion tevet Cand-theCproblem related to antibacterial in the water
purifier as described below. 1) Problem related to the shower discharge A
wateP pufier capable of uniformrarnt: satisfactoriiFebtaiiiing atwater
dispersion shape of the shower water without inhibiting compactness of
Pulthe WeatéPpurifier Ras hiot Beek proposed. In the conventional water
purifier as disclosed in patent document 5 and patent document 6, a
stainfess Bicel 8 tHfHlate '3f aHGRAT'S 758 184, AP thusitheIRselt -
. mgld%ng hole is formed in the vicinity of the inner peripheral edge of the
8 Staintess steel thin plate so as not to deform the stainless steel thin plate

that directly_ receives the raw water pressure. and he stejnjess steel
Publication No. 9-1%2017

[Patent document 83 Japanese Lald-Upen Patent
Publication No. 2003~136054

[Patent document 101 Japanese Lald-Cpen Patent

Publication No. 2003-1083%

DISCLOSURE OF THE INVENTION

FProblems to be Solved by the Invention
The pressent inveniticn alims to sclve the problem
re
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ction lever, and the problem related to antibacterial
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in the water purifier zs described below.
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(1) Problem
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elated to the shower discharge

& water purifier capable of uniformly and

satigfactorily obifaining a water dispersion shape of the

shower water without inhibiting compactness of the water

h

purifier has not been proposed.

b

In the conventional water purifier as disclosed in

patent document & and patent document &, a stainless steel



thin plate is held from both the outer periphery and the inner periphery.
As a resul.., the range where the shower hole can be arranged is
reduced, and the injecting direction is changed according to the position
of the shower hole so that shower can be injected in a wide ranee.
However, although it is not impossible to process the stainless steel thin
plate in the above manner, processing accuracy is demanded, and it is
thials@ dzdisadvardage: +nOtetmsrof ‘cost: Fantheamore, rsiscecthe plateert
thickness is thin, that is, about 0.3 mm, clogging easily occurs once the
mo YsigHfitm e attacked. {2)rProblemtrefated Aorthe SelettibhdevieiTere has
not been proposed a water purifier capable of very easily selecting the
pegisciarge medEwith alitht Sorie-fouthopei&fion WithBubregjuiting® 25 not
~adjustment of. the operation position, and the like, enhancing the
Lo dhetabiityt ARd Ihé opeértion ey ofthe deléctionieder, and 5t witich
load does not apply on the faucet of the water line and damage of the
TG 50cet of tHE Waiter IIFfe"&iid Broppiig 6f the Watdtputifier fromt the faticat
. of the wgter(lineb%ci not.n.oceyr, é Problem related to antibacteria

=RAedrdi fig t0 the mvention fisosedin atent document 9, the Si éel’:l%ﬁ

< nigeluted from the portion. expased. from;the applied film, hut the silyer jon
IS not
hole can be arranged 1s resduced, and the injecting
direction is changed according tc tThe position of the
shower hole so that shower can be injected in a wide range.
Howsver, although it is not impossible to process the
stainless steel thin plats in the above manner, processing

accuracy ls demanded, and it is alsc a disadvantage in

terms of ceost. Furthermore, since the plate thickness i

n

thin, that is, about 0.2 mm, cloggling easily occurs once
the blo-film is attached.
{Z) Problem related to the selectlion lever

ater purifier capablie

+

There has not been propesed &
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of very easily selecting the discharge mode with a light
one-tTouch operation without reguiring adijustment of the

operation position, and the like, enhancing the operability
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and the operation fseling o selection 1
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ver, and in
which load dees nct apply on the faucet of the water lins

and damage of the faucet of the water line and dropping of

the water purifier from the faucet of the water line do not
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eluted from the colloidal matter embedded on the inner side of the applied
film, and thus all colloidal matters cannot 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
oCcqyet-been addressed. Means for Solving the Problems In order to achieve
the above aim, the water purifier of the present invention has the
following feafurBs. Reotheffofds, Becorfing fothelpresent inve n.tion,
there is provided a water purifier including a flow path switch with a
plufshitP o oW paths-afd aVENEb&dy for SSel&étrvély Bp&dingand
. closing the p!_qralitg of flow paths, xvhe{QiQ Jgr the flpvxéplgth g\rrgqg}ed in
COTHE Fiow path™Swi-ch, at 1easta raw water stiowerin-_roduétion port and a
o xJULater stream introdyiction port are arranged, @ ray water disgharge.
“shower drlsétharge pOTthS arranged on a downstream side of the raw water
o1 Shower jnfrodyction Dart ;and araw.water siream.discharge Portis. - < qe
arranged on a downstream side of the raw water stream introduction port,
ot and-a substaptially: disc-shapedectifier platg with: & plurality-ef water flow.
holes is arranged on a flow path between the raw water shower
be iIMtEedUCtion portand theraw . action. Furthermore, after the

silver ion contained in the colloidal matter finisnes being

S

eluted, the antibacterial effect may no longer continue.
According to the invention disclosed in patent
document 10, a specific method of applying the fluorocarbon

I the water purifier has not been
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In order to achieve the above aim, ti
of the present invention has the fcllowing fesatures.

in other words, according to the present invention,
there is provided a water purifier including a fliow path
switch with a plurality of flow paths and a valve body Ior
selectively opening and closing the plurality of Zlow
paths, wherein for the flow path arranged 1n the flow path

switch, at least a raw water shower inTroduction port and

o

raw water stream introduction por:t are arrangsd, a raw



water shower discharge port. According to a preferred embodiment of the
present invention, there is provided the water purifier, wherein a diameter
of the plurality of water 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 of the present
invention, there is provided the water purifier, wherein a sum of area of
wa ke phaaliy of yeatertiow holessformeddn tbe rectifier platesi @ rectifier
surface of the rectifier plate is greater than a sum of area of a shower
dowlischargen holeidormied akthesshower dischiarges portiat acshoweren port
discharge port surface of the shower discharge port. According to a
angprefenad erabedinfent ofthelpresent devertion, there is providedothes
water purifier, wherein the raw water shower discharge Dort has a
dowpbstantallys cireul¥ ringsshzpe, tebal watet Strebht diseRargeporPor T,
being formed at substantially the middle. 12 According to a preferred
angnipotiaheof-the présents Hvenfibi, thefeis profided tAé waterpurifier,
wherein a cylindrical rib for covering the periphery of the raw water
PLFEam disChardd port is'darfantedt and Thé Fav Water Stredm-intrddticlion
Dot s amanged immediately above the.raw, water stream disgharge, port
ACestding fo a prefefred embodiment of the present. Fo7 ST
water shower discharge port.

According to a preferred embodiment of the present

[

invention, there is provided the water purifier, wherein a
diameter of the plurality of water flow holes Iormed in the
rectifier plate is greater than a diametsr of a shower

discharge hole formed in the shower discharge port

According to a preferred embodiment of the present

invention, there is provided the water puri
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surface of the rectifier

plate is greater than a sum of area ©
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a shower discharge
hole formed at the shower discharge port at a shower

discharge port surface of the shower dischargs port.

invention, there is provided the water purifier
the raw water shower discharge port has a substantially
circular ring shape, the raw water stream discharge port

being formed at substantially the middle.



invention, there is provided the water purifier, wherein a hole thickness 1
of the shower discharge hole at the shower discharge port is smaller than
or equal to 1 mm. According to a preferred embodiment of the present
invention, 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
infloveportdon geceivingrrawfwatesca eanis wiateredischergeportfogsent
discharging the raw water, and. a cartridge water feeding co_
invircloding a tave watersfepdingipbrtifor passing ¢he rawiwater to e fikdm &
cartridge; the raw water discharge port has a structure in which a raw
CY widter stféam dischatge POl 1S affaiged BEd eehtalpart ahdca pitalityter
of raw water shower discharge holes '_s formed at a substantially circular
Stﬁ%@”f)é?tlé%%f&@iﬁl%%l edye? i BHiBsStantialy EirCulafiing part formeda™
. with the plurality of raw water shower discharge holes is made of a
T GF TMG:SHABEE StainfbSE SHH Pl ORIt (G plaraity B
shower discharge holes and formed with cutouts at peripheral edges; and
S AR inner peripheraledge’and an “outer peripheral edge of the circular

ring;shaped s, “Lf’ésasgff plate are %%@%%%%%M“@J esinforming.a .

-al
lower body of the main body. According to a pre erred embodiment of the
i nPIESENt Anvention, therejs provided the.water purifigr, wherein o yeorein -

hole thickness L of the shower discharge hole azt the shower

discharge port is smaller than or egual to 1 mm.

ct

According to a preferred embodiment of the pressent
inventiocn, there 1s provided a water purifier including a

mazin body internally incorporating a selection valve and a

filter cartridge removably attached to the main body;

wherein the main body includes a raw water in

iy

low port for

recelving raw water, a raw walter cdischarge 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

o

is arranged at a central part and a plurality of raw water

shower discharge holes is formed at a substantially

=

clircular ring part of ¥

g
]
o

eripheral edge; the
substantially circular ring part formed with the plurality

of raw water shower discharge holes is made of a circular

{8

',,)



the circular ring shaped stainless steel plate is integrally molded with the
lower body of the main body. According to a preferred embodiment of the
present invention, there is provided the water purifier, wherein the
circular ring shaped stainless steel pate has the inner peripheral edge
and the outer peripheral edge sandwiched with ribs and -s formed with
ribs directly connecting the inner peripheral edge and the outer

-1 peripheral @dgea Ascergingsto-a prefered embadimentof the-presast
invention, there is provided the water purifier, wherein one to three ribs

v lcoahéctingthesinneeperipherakedge and sthe auterfpenpheraledge-atecuts
arranged towards the back side of the water purifier. According to a

at prefeiredeerabodidtent of thelpresentrinvention; thete is. providedhthe an
water purifier, wherein a thickness of the circular-ring shaped stainless

oustse| plate MIgEsdn agafge ©f belwesh 0B afd  O.Mment kaordifgie aless
preferred embodiment of the present invention, there is provided the

51 QateFpariffer swhefeift @9 portitn oFthé ré@%éteﬁ@hﬁw@ﬁdr%ché’r‘@erpo?f’dy
attached with the circular-ring shaped stainless steel plate is a separate

b8Frem&ible w;_th respect to the main body. According to a

preferred e bodrment of the_present inve gon there IS Qrovrded a Water
ﬁ ﬁ d to a preferred empodimen he pres
purifierinc mg a

invention, there is provided the water purifler
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integrally molded witn the lower pody of the main body.
According to a preferred embodiment of the present
invention, there is provided the water purifier, wherein

- 1

the circular ring-s

]W

(e}
e

aped stainless steel plate has the
inner peripheral edge and the outer perilipheral edge
sandwiched with ribs and iz formed with ribs directly
connecting the inner peripheral sedge and the outer
peripheral edge.

According to a preferred embodiment ¢f th

M
e
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invention, there 1s provided the water purifier, wherein
one Lo three ribs connecting the inner peripheral edge and

the outer peripheral edge are arranged tTowards the back
side of the water purifier.

Locording to a preferred embodiment of the present

o}

invention, there is provided the water purifier, wherein

thickness of the circular-ring shaped steinless steel plate



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-wav clutch mechanism for transmitting the rotational operation of the
selection lever co 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 a-- the side of the water purifier,
is rotated tethe=back sidéeby=aplshing.opeta-Oianrar the fron'., side by a
pulling operation, and automatically returned to the original position
facihg tpward or bpward bytke redrespiag  aftert the rétatiom.zAccording
~ to a preferred embodiment of the present invention, there is provided the
invgaterparifis fhereif a° eoRnecon-tube s afrangad af af‘endvBfakein &
camshatft_coupled with the selection lever, a locking rib for preventing
POLlipYu-Ots aftEngéd at'an Dlterere Iplery of e Comigction thbe "and
. anindication member for indicating a water discharge state is arranged or
7 G Guter Peripher St (heBoT oSG ke Actoriing LA prefofret
ce err_yﬁb\o_démgg;rg the JPresent {nevengigg, there is C|o;_r0\‘h/ide‘c_ml the water %ur(ijfier,
YWhetein a ratchet teeth and a ralchet pawl Teceiving portion for engaging
WithA%E%%ﬁtd%a"%'é“S’z&%999@%‘&‘”&&98&%&%@5& mechanism.are. .
arranged on ar inner side of the connection tube and the end'of the
inGamshaft coupled W the- 1 des 2 water purifier including a

selection valve body with a camshaft and & plurality of
selection valves, a selection lever connected to the

camshaft, a ratchet mechanism or & one-way clutch mechanism

h

or transmitting the rotatlonal operation of the selection
lever to the camshaft, and a return spring for returning
the selection lever to an original position; wherein the

selection le

<

er 1a arranged facing upward or downward a
the side of the water purlfier, rotated to the back side by

a pushing operation cor the front side by a pulling

%—tj

operation, and automatically returned to the originzl
position facing upward or upward by The return spring after
the rotation.

According to

2l

preferred empodiment of the present
invention, there is provided the water purifier, wherein a
connection tube 1s 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



connection tube, respect-'_vely. According to a preferred embodiment of
the present invention, there is provided the water purifier, wherein the
selection valve body is arranged with two ribs so as t" 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
thea preferediembadiment efithespresent imvehtionrere r aprovided the
water purifier, wherein the locking rib arranged at the outer periphery of
indheacomgectionittibe of i selegtiors levet rotates aiong tie @hdslofeHeer
two ribs. According to a preferred embodiment of the present invention,
penhefeisprovided thé wWdter FaRfctCWhereilt @2 spring receiving portion
is arranged so as to project from the ‘locking rib arra ged at the outer
perfpRery 6t te EBnRedtichtbest the'seectitifever, thesphngSent
receiving portron being contacted to one of the two ribs to determlne the
AP Y5faton range By the TofalidhalGPeration BF “the seféctiontigver’ "S-+
Q_(%Oédlﬂ% to a preferred embodrmen ot the present invention, the

Cel Vil bh O
provr a e Water pUrifier, whereifl & Spring a céforr?rhodgt"nd" portion is

engarfggdwrlgmregg*cner pawl member configuring the ratchet

H

mechanism are arranged on an inner side of the connection
tube and the end of the camshaft coupled with the

connection tube, respectively.

Hh

Becocording to a

i

referred embodiment of the present
invention, there is provided the water purifier, wherein
rhe selection valve body 1s arranged with two ribs so as t

cover the coupling portion of the camshaft and the
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erred embodiment of the present

invention, ther

[

is provided the water purifier, wherein
the locking rib arranged at the outer periphery of the
connectlon tube of the selesction lever rotates along the
ends of the two ribs.

Rocording to a preferred embodiment of the present

invention, there is provided the water purifiler
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surface side of the selection valve body. According to a yrefer-red
embodiment of the present invention, there is orovlded 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 side of the selection valve body, and a fit-in portion for
connection of the raw water feeding pipe is arranged on a rear surface
sprside of ¢he iselectiopovaliecbody;, the fithy portion being arranged cwitt acm
fixation rib for fixing the raw water feeding pipe. According to a preferred
theembodimentiofithé presemtdneantidig thereds provided: theywater pugifier,
whereinn, the raw water feeding pipe includes a first end to be connected
conpahé seledtiontvaive Body &fid aCSecond endSer confeiy the filter
cartridge, a rotation shaft for supporting a water wheel for flow rate
recfetBificn Foaranged hsiie theltafwater feediig pipe, ahd anvc rips to
___engagement portion for engaging wijth the fixation rib of the selection -
G2l Body 1€ afdnged & thefSEefd, Atordifg 16 hABther préetred™” ©F
- emQQdiCr:r_lqnt of the §>resent invention, there is provided a water purifier

tLhe zeie Lmon.i%v T, . . . .
including a main body internally incorporating a selection valve and a filter

Cag@g&r& quably attached to the m: ﬂﬁ%@é’é%’?@e&%i”%%esﬂ}ggg}éz
configuring the main body is formed with an appflcatlon film made of

s nftansparentresine material including.fluorgcarbon resin or silicone resin on,
spring accommodating portion is arranged on the rear
surface side of the selection valve bpody.

According to z preferred embodiment of the present

inventicn, there 1&g provided the water purifier, wherein
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izng pipe Ior fesding the raw water to thes
filter cartridge attached to the water purifier main body

is connected To The downstream side of

h

body, and a fit-in portion for connection cof the raw water

feeding pipe 1s arranged on a rear surface side o ths

selection valve body, the fit—in portion being arrange
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or fixing the raw water feeding pipe.
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According referred empbodiment of ths present

invention, there 1

M

0

provided the water pur
the raw water feeding plipe includes a first end to be
connected to the selection valive bocy and a second end for

connecting the filter cartridge, a rctation shaft Ior

gupporting a water wheel for flow rate detection is



an outer surface. According to a preferred embodiment of the present
invention, there is provided the water purifier, wherein the application film
is a film formed 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 invention,
there is provided the water purifier, wherein the application _4- is a Him
ar farped by apphing pad-eacliencurable & fluprinecer siligonean
reactlon-curable material containing catalytic agent. According to a
snpreferedrembodiment0f the present dnwention; theré is provided-the of
water purrier, wherein the catalytic agent contained in the
theeaction=clrabler 8 materialis onezof dilpytylcting alummuim. cempiend! -
zirconium complex, and titanium oxide. According to a preferred
emBodhwent bbtHecpresenil ivantion cthers issprovidiedahe walteitpérifier,
wherein a thickness of the application film is between 10 and 30 pm.
r gt of thesiveftion ARBSRING to°4 Strubteife of thewatdr putifies T
_according to one embodiment of the present invention, the water _
ingistibatiorisHEpd o shoWer Water Bedoiies BIER -antsatistactsry: -

without inhibiting the compactness of the . ,
valve and a %g%ter cag*rpgge removably attached Lo the main

body; wherein & resin body configuring the main body is
formed with an application film made of transparent resin
material including flucrocarbon resin or silicone resin on

an outer surface.

ERccording to a preferred embodiment of the present

3

invention, there ls provided the water purifier, wherein

[ o I 4

t

the application film is a Ifilm formed by applylng an
adhesive augmenting agent to the cuter surface of The resin
body and then applying the transparent resin material
Thersto.

According to & preferred smbodiment of the present

invention, there is provided the water purifier, wherein

the application film is a film formed by appliving and

=

reaction-curable a flucrine or silicone reaction-curable
material containing cataivyvtic agent.
Lecording to a preferred embodiment of the present

invention, there 1s provided the water purifier, wherein

the catalytic agent contained In the reaction-curable



water purifier According tc the water purifier according to one
embodiment of the present invention, even t_ the portion of the shower
discharge hole of the small water purifier to be directly connected to the
faucet, the stainless stee_ 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 stee_ plate. When sandwlicrzng the stainless steel plate by
ma toEkaNging a rivfer diregtly-cennecting the. neripheral edgeiefithe straight : un
discharge port formed at substantially the middle of the Stainless steel
compldate:anda the etites peripheryiafdhe stainless steel plate, the stainless
steel plate can be more strongly fixed. Furthermore, when the rib is
arraingedtowards-thesbacksside: 19 df eheowaterspurifief, theshowesent
appears to be uniformly discharged to the user. in addition, the shower
Lnele-éam bet processéd sucty thag the divectioheand thel Size of therdwote 1w &
are uniform. Deformation is less likely to occur in time of molding and in
LR i 6fEse*by Ravingthe plate “hickneds td-betfeerfo’s and 21 mif. W
Moreover, as the shower discharge port attached with the stainless steel
plate is detachable to the main body, a water purifier in which the shower
|scharg§ rt can be detached and easily cleaned when stain attaches
thersto can %é p+8\788d W&@cordlng to the water purifier according to one

According to a structure cof the water purifier
according to one embodiment of the present invention, ths
water distribution shape of the shower water becomes even

and satisfactory without inhibiting the compactness of the

According to the water purifier according to ons
embodiment of the present invention, even i1f the portion of
the shower discharge hole of the small water purifier to be

directly connectec toe the faucet, the stainless steel plate

can be fixed so as not to be rotated when integrally molded

substantially the middle c¢f the stainless stesl plats and

the cuter peripherv of the stainless steel plate, the

L

stainless steel plate can be more strongly fixed.

rurthermore, when the rib 1s arranged towards the back side

b
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embodiment of the present inveetion, the selection lever extends
substantially upward or downward at the _nitia" position, and the selection
lever can be rotated with a light one touch operation, whereby the lever
operability and the operation feeling improve, and the load on the water
line faucet in time o lever operation can be alleviated. According to the
water purer of. one embodiment of the present invention, the outer

of suriacenfdhe boedy is @applied wittvhard resipof high waterdepelingrmiy
property, and thus the splashed water can be repelled from the outer

d1i stirface «of the water purifier, and ascledn state witheut rattachnent of stain
can be maintained over a long period of time. 20 BRIEF DESCRIPTION

be QF T&iE DRAWING S:Figt | isteefrdntndew 0fa water pusfierishowing one
embodiment of the present invention; Fig. 2(1)(a) is a longitudinal

no grossesedtionab view obahie yesérparifiey shews inFig.ll Fig. 22)®Y is-&

_side view of a camshatft shown in Fig. 2, 7-ic. 2(c) is a longitudinal

Tigfossisditiohal Vieddf each €A arraNdgsd mithecanshaft shdwr irfFig.

2, and Fig. 2(d) is a front view of a valve element shown in Fig. 2; Fig. 3 is

SRLGigHt Sie ErdetiEctiBnal vieR st the Watr purifieFERGEN, inFig.
shower discharge port attached with tThe ztainless steel

plate is detachable tc the main body, a water pu

H
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which the shower discharge port can be cetached and
cleaned when stain attaches thereto can be provided.
Aocording toe the water purifier according to one
embodiment ¢of the present invnetion, the selection lever
extends substantially upward or downward at the initial

position, and the selsction lever can be rotated wi

light one-touch opsraticn, whereby the lever operabllilty
and the operation feeling improve, and the lcad on ths

3

ater line faucet in time of lever operatlon can be
alieviated.

Lcocording to the water purifier of one embodiment of
the present invention, the outer surface of the body is
appliec with hard resin of high water repelling property,
and thus the splashed water can be repelled from the outer
surface of the water purifier, and a clean state without
attachment of stain can be maintained over a long period o

time.

20



Fig. 4(a) is a right side view of a selection valve body, Fig. 4(b) is a
cross-sectional view taken along A_-P. of the selection valve body shown
in Fig. 4(a), and Fig. 4(c) is a 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 Fig. 5(b) is a bottom view of the upper body; Fig. 6(a) is a top
view of a lower body and Fig. 6(b) is a schematic cross-sectional view
showing another mode of the lower body; Fig. 7 is a top view of a
stainless steel plate; Fig. 8 is a front view of a water purifier showing one
BRI embodient ofth& présent iehtiBhRoFig. 9(a) is a top view of a
rectifier plate, and Fig. 9(b) is a long_tudina’'_, 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; F'ig. 11(a) is an exploded perspective view of

a Wate? ‘whedl® afd Fig " T1T{bT 15 &1 eXplbaéd beripectivé View 6F A flow™®

Jate.detector; Fig, 112 is an exploded perspective view of a power supply
em%%%‘?gfagr} 1375 a%nu‘pp%“r%%65?5"—5é‘5’t‘|’0%’§?\"7i%1’v1\/of a main body of a water

p“”ﬁ'%'?%‘%‘%%@ﬁ’ Wgteg %%%eglr?@géh%al cross-sectional view of

the water puriiier shown in Fig.

=)

~a

Fig. 2(2)(b) 1s a side view of & camshaft shown in
Fig. 2, Fig. 2(c) 1s a longitudinal cross-sectional view of

- o

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

2(d) is a front view of a valve element shown in Fi

3
{

Frt

L)

ig. 1s a right side cross-sectional view of the

A7

water purifiser shown in Fi

L8]

3

Fig. 4{a) 1s a right side view 0of 2z selection valve

£

body, Fig. 4({b) is a cross-sectional view taken along A-2A
of the selection valve body shown in Fig. 4{(a), and Fig.
4{c) xs a cross-sectional view taken azlong B-BE of
salection valve body shown in Fig. 4 (a);

Fig. 5{(a) 1s a top view of an upper body and Fig. 5(b)
15 a bottom view of the upper body:;
ig. 6(a) 1s a top view of a lower body and Fig. &(b)
is a schematic cross-sectional view showing another mode of

the lower body:

rx
=
Le]
~1
fo
n
o

top view of a stainless steel plate:

Hh

Fig. & is &

2

ront view of a water purifier showing one

B
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flow rate detector; Fig. 14(1)(a) is a front view of a display unit, Fig. 14(b)
is a cross-sectional view taken along A-A of Fig. 14(a), and Fig. 14(c) is a
cross-sectional view taken along B-B of Fig. 14(a); Fig. 14(2)(d) is a front
view of a liquid crystal display unit; and Fig. 15 is a cross-sectional view
of a cartridge. Description of symbols 1: water purifier 2: main body 22 3:
filter cartridge 4: faucet 10: raw water inflow port -1: packing 12: adapter

embl3 Aattachmeint tut 14rwatet floinbufferingrmember 20: selection valve
body 21: raw water shower introduction port 22: raw water stream
intréduyctioh (port 123: zartridge Waterfeedingsport 23axfig-re pertioAn236'19 -
fixation rib 23c: water wheel fixation shaft

S({b) is a longitudinal cross-sectional view of the

rectifier plate of Fig. Y%{(a):

Fig. 10 is & longizudinal cross-sectional view of the

raw water feeding pipe:
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wheel, and Fig. 11{(b) is an exploded perspective view 0I a
flow rate detector;

Fig. 12 is an exploded perspective view of a power
supply unit;

Fig. 13 is an upper cross=-sectional view of a main

body of a water purifier inciuding the water wheel and the
flow rate detector;

s & front view of a displiay unit, Fig.
14(k} is a cross-sectional view taken along A-A of Fig.
14(zy, and Fig. l4(c) is a cross-sectional view taken along

(O

Fig. 14(2)(d) is a front wview of a liquid crystal

Fig. 15 is a cross—sectional view of & cartridge.
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3

4

24a, 24b, 24c: sheet surface 25a: first rib 25b: second rib 26: opening
27: gap 28: spring case 29: bail receiving portion 30: valve element 30a:
link 30b: packing 31: valve element 23 31a: link 31b: packing 32: valve
element 32a: link 32b: packing 40: camshaft 42, 43: cam 44: ratchet
pawl receiving portion 44a: gap 45: ball receiving groove 46: ball 47:
spring 50: upper body 51: _irst switch operating portion

filter cartridge

faucet

raw water inflow port

attachment nut

water flow buffering member

[

seiection valve body
raw water shower introduction port

raw water stream introduction port

cartridge water feeding port

23a: fit-in portion

b fixation rib

23c: water wheesl fixation shaft

24a, 24k, 24c: sheet surface

[N
{a)



51a: projection (back side) 52: second switch operating portion 52a:
projection (back side) 53: opening 54: opening 55: seal 60: lower body
60a: discharge member 61: operation stopper 62: stainless steel plate
63a: shower discharge hole 24 63b: stream discharge hole 64: cutout 65:
supporting beam 66: raw water stream discharge port 67: raw water
shower discharge port 68: rectifier plate 68a: attachment rib 68b: water

31 dlow hale 70: selection lever 71: locking rib 72: ratchet teeth 73: spring
receiving portion 74: connection ‘rube 75: grip

3lb: packing

32: wvalve element
3Za: link
32b: packing

40: camshaft

44a: gap

45: pall receiving groove
46: ball

471 spring

50: upper body

51: first switch cperating portion
5la: projection (back side)]

52: second switch operating portion
5Za: projection (back side)

Z3: copening

54: cpening

35: seal

60: lower body

b0a: discharge member

©l: operation stopper
62: stalinless steel plate

tlda: shower discharge nols



79: lever cap 80: return spring 90: ratchet raw- member 100: indication
ring 110: raw water feeding pipe 11: raw Water take-out port 112:
engagement portion 113: rotation shaft 114: bayonet connecting portion
120: flow rate detector 121: magnetic switch 25 122: magnetic switch
holder 123: curable resin 130: water wheel 131: shaft portion 132: blade
133: rotation shaft hole 134: magnet attachment hole 135: curable resin
6311363 hiagriet A 49T powae sbpply unit 141: battery 142: battery cover

o4

65

6o

67

68:

68a:

o8k

70

Tl

cutout
supporting beam
raw water

stream discharge

raw water shower discharge

rectifier plate

Testh
spring receiving portion

connection tTube

ratchet pawl member

indication ring

raw water fteeding pip

W

raw water take-out port
engagement portion
rotation shaft

bayonst connecting

flow rate detector

magnetic switch

B
w

143a: anode fitting 1430: cathode fitting

port

port

portion



144: battery holder 145: battery attachment portion 146: 0-ring 147:
cutout 148: recess 149: rubber cap 150: display unit 151: circuit board
152: board holder 153: frame for circuit board 154: curable resin 26 155:
reset button 156: cartridge select button 157, 158: elastic film (switch
rubber) 159a, 160a: fixation frame 159b, '160b: ultrasonic welding portion
170: liquid crystal display unit 171: filter cartridge replacement indication
1Z2lementn472cbatteryaeplacedwent indication element 173: cartridge type
indication element 201: case 202: cylindrical projection 203: raw water
12 jecaivingport 264:purified water discharge port 205: cylindrical member

130: water wheel

fod
[
1

shaft portion

1
(8
[

bhlade

[
(&3]
£3]

rotatlon shaft hole
134: magnet attachment hole
135: curable resin

136: magnet

[0}

et
fias
<>

3

pOWer supply unit

t

L41: battery

142: battery cover

143a: anode fitting

143b: cathode fitting

144: battery holder

145: battery attachment portion
14€: C-ring

147 cutout

1492: rubber cap
150: display unit
151: circuit poard
15Z: board holder

153: frame for circult bo

rd

s

154: curable resin
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206: 0-ring 207: primary filter 208: secondary " 'ter 209: hollow fiber
bundle 210: curable resin 211: adsorbent layer 212: transparent cap 213:
bayonet connecting portion 214: cap BEST MODE FOR CARRYING OUT
THE INVENTION 27 One preferred embodiment of the water purifier of
the present embodiment will be described below using drawings. It
should be noted that the present embodiment is not particularly limited by

15 ¥hege dedwings.tThie water purifier of the present embodiment is a direct
faucet mount type water purifier attached and fixed to a faucet in a

15 kitchen etc. & @ Ifouses andyis eenfigured by a main body 2 internally
incorporating a selection valve body 20, a filter cartridge 3

15 accommodatinta filter e dies “and the e 88 shown in Fig. 1 and Fig. 2.

.. Jhree types of discharge mode of (1) “raw water shower" mode of

i3%‘:rSch"cﬁiéfi)ﬂg the Yaw Water iBWEd in from the faucet 4 through a raw water

L« dnflow port as a shower water, (2) "raw_water stream” mode of
Cﬁ:SChéll‘glng alé*s“tr‘“alg?ht watef,” nd*r@) pp%‘riﬁéa Wwater" mode of supplying

7 ihe raywatertote | i cniay unit

h

1731: filter cartridge replacement indicaticn element
172: battery replacemsnt indication element

173: cartridge type indication slement

201: case

202: cylindrical projection

203: raw water receiving port

2047 purified water discharge port

200: cylindrical member

206 O-ring
207 primary Ifilter
208: secondary fillter

209: holliow fiber bundle
210: curable resin
11: Iscrbent er
Z211l: adscorbent lay
212: transparent cap
213: bayonet connecting portion
2145 cap

BEST MODE FOR CRRRYING OUT THE INVENTION



filter cartridge 3 are sequentially selected by operating a selection lever
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 ,
hollow fibers, and the like, and discharged from a purified water
discharge port 204 as purified water. The main body 2 will be described
firs". As shown in Fig. 2 and Fig. 3, the main body 2 is arranged with the
seléttiorivahic bogy 200hestporatingca cantshaf 40 aRd & pllfdlityof “he
selection valves, the 28 selection lever 70 coupled to the camshatft 40, a
Praafdhiet SHEEKamEm ora oneRfayaldfchimechatidmfor fraRSmifiAy the® -
- rotational operation of the selection lever to the camshaft, and a return
It g foF réfinfifig the “selBétidniiev& o aﬁ?‘gﬁé’iﬁgﬁﬁ&ifﬁn.%ﬁ'ee
_valve elements 30, 31, 32 ar ﬁrranggg as.a plurality of selection valves.
p"‘ﬁfrfﬁ%ﬁ?wﬁéf fower bo yy6dg |n%i3u%ing*§wr"él\—/}\g\/§/ater stream discharge
port. 09 and.a.aw water shower discharae.ort 67; a0 ypper body, 50
including an opening "having the selection valve bogy 20 projecting at the
g1 upper surface; a raw water feeding pipg, 110:connected.to,the sglection .«
valve body 20 and incorporating a flow rate integrating unit; a 'iquid
£ o Crystal,ispiav uniz 1/0-far, drspiay._ngthesresuiy of integrating thedlowgured
rate, and the ke are also arranged.

by a main body 2 internslly incorporating a selectlon va

| -y

w7

]

- £

body 20, a filter cartridge 3 accommedating a filter medla,
and the like, as shown in Fig. 1 and ¥ig. Z. Three tTypes
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 sheower water, (Z2) “raw
water stream” mode of discharging as straight wa

{3) “purified water” mode of supplying the raw water to the

selection lever 70 arranged at the side of the main body

[R]

The raw water supplied to the filter cartriage 3 1s
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.

ig. 2 and Fig. 3, the main body Z is

i
I

As shown in

arranged with the selection valve body 20 incorporating

=

o

camshaft 40 and a plurality of selection valves, the



A raw water inflow port 10 is arranged at the upper part of. the Se !'eCtiCn
valve body 2v, a ring-S%aped packing 11 is attached at the periphery
thereof, an attachment nut 13 is screwed together with the selection valve
body 20 sandwiching an adapter 12 screwed into the male screw portion
of the faucet 4, and the main body 2 is attached, supported and fixed to
the faucet 4. P_ water flow buffering member 14 is sandwiched on the
selepstieam side:of e valve elementst3®; 31a282isoithatthe valve eldménts
30, 31, 32 do not move by the water pressureof the raw 29 water flowing
me dhahicughrthesrawnwate? infloli pokt TG fhel adapter 125hay Siso e 1S
formed to a hollow disc-shape having a cutout to be sandwiched at the
thedistal 2hdlBTahe PaLRcet 4 6thet thar Being seréwed int6 TI5e nidte stfew
portion of the faucet 4. A structure of the discharge mode selection
canfbéhanisat: Bythé Selechon vaeiwill et described Betdid. AS'8hown in
_ Fig. 4, the selection valve body 20 is arranged on the downstream side of
se lREraf watet fiflow port 16 &F tHe dppet part6F a subStantially cylindrical
body, and is interiorly, arranged with a space for accommadating a plurality
e1g edél‘(ﬁﬁag:gé ports 2‘% 227 33%51 ﬁﬁﬁéut?n% the Tlow 6f r?g\% Wgt‘er and the
se MAle glements 30, 3 32 for blacking the discharge.parl. Ap opeRing28,; 4

‘for receiving the camshaft 40 that switches the discharge

raw water stream discharge port 66 and a raw water shower
discharge port 67; an uppser body 50 including an opening
having the selection valve body 20 projecting at the upper

surface; a raw water feeding pipe 110 connected to the

)

selection valve body 20 and incorporating a fiow rate
integrating unit; a liguid crystal display unit 170 for
dispilaying the result of integrating the flow rate, anc the
like are alsoc arranged.

A raw water inflow port 10 is arranged at the upper

e

art of the selecticn valve body 20, a ring-shaped packing

|-
—

s attached at the periphery therecf, an attachment nut

[

13 is screwad together with the selection valve body 20
sandwiching an adapter 12 screwed into the male screw
porzion of the faucet 4, and the main body 2 1s attached,

supported and fixed to the faucet 4. 2 water Ilow

buffering member 14 is sandwiched on the upstream side of
the valve slements 30, 31, 32 so that the valve elements

30, 321, 37 do not move by the water pressure cof thse raw



port by activating links 30a, 31a, 32a configuring the valve elements 30,
31, 32 up and down is also formed at the Side surface. A ball receiving
portion 29 for receiving a ball 46 arranged at the camshaft 40 is arranged
at the outer periphery of the opening 26. Furthermore, two ribs 25a, 25b
are arranged so as to surround the opening 26 formed at the side surface
of the substantially cylindrical body. A spring case 28 for accommodating

watibe retwn spaingn88 faraetnrningsthepositionaf the Setectipntever70 isThe
arranged at the rear surface of the substant_al_y 30 cylindrical body. As

adeghiown rPFiga 2, thesvalve: elements 30, 34, 32 atewonfigoretiigypthd linksng
30a, 31a, 32a and packing 30b, 31b, 32b. The '-inks 30a, 31, 32a have a

& quetsitateral shapersovr that¢ide sanishaft 403 i be defeinaftérdescrived. 4
can be inserted. The packing 30b, 31b, 32b are attached to the lower

oTRfde bRfe fdsBDE B8V 3%a 1and have afuhibréfid Shaperof-e fypethat s

_ blocks each discharge port 21, 22, 23 from above and that is raised

£ afifééd)upward when opening the vale. Since the entire flowing hole can
be covered in an umbrella form with respect to each discharge port 21,.
22, 53% satistabtory Séalabifity catt B8 bhtailled A Shawn 1F Fig 2~ the ="
cgnmshaéfjp i((): Iqrongongg {t%e Jpositions of tgg valve elements 30, 31, 32 is

Y formed With- three-strand cams 4., 42, 43 |r“ftégraelly formed with the

As shown in Fig. 4, the selection valve body 20 is
arranged on the downstream side of the raw water inflow
port 10 at the upper part of a2 substantially cylindrical
body, and is interilorly arranged with a space for

accommodating a piurality of discharge ports

[

1, 2z, Z3

F

oxX

distributing the flow of raw water and the valve siements

(B

30, 31, 32 for blocking the discharges port. An opening Z2¢
for receiving the camshaft 40 that switches the discharge
port by activating links 30a, 3la, 3Za coniiguring tne

valve elements 30, 31, 32 up and down 1s alsc formed at the

side surface. A ball receliving portion 29 for receliving a

cuter periphery of the opening 26. Furthermore, Ttwe ribs
2%a, 25b are arranged so 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 substantiall

<

30



camshaft 40. Each cam 41, 42, 43 is configured by a compound cam of a

semicircular projection A, B, C in a case where the respective cam 41,

42, 43 pushes down each link 30a, 31a, 32a, and projections a, b, cin a

case of pushing up each link. In other words, the cam portions A, B, C

contact the push-down surfaces X, Y, Z of the links 30a, 31a, 32a, and

the projections a, b, ¢ contact the push-up surfaces x, y, z and move the
cy Uinks$:30e; B tavc32a up and down. A ratchet pawl receiving por'iion 44 is

arranged at the 31 end of the camshaft. 40 on the side for attaching the

selécticrlever 10. Te,2order fokliife tamshaft 4616 Vetiably rofate withowte

reverse rotating, and to provide a click feeling when operating the ‘
condel@tioirlenr, &'So-calléd cﬁ@l@me’éﬁamisﬁgi% arfghdedWhich is 0o 210,
.....configured such that a spring 47 and a ball 46 biased b¥ the spring 47 are
32r3rrangéd & Ball te€eiving groave 455t ofe PARsTthe "édmshaft 26%arfd
... the ball 46 is recgiye%én the b%ll re%eiving %)Qgtion 29 of gn%8§me  pitch as
S ratthet 1B Y2 Formed 55 2 Re sefection 1ever 707 Thesdiection fever
. 70 is coupled to the end of. the camshaft.40. A connection tube 74is , _
ot atthe SR Bariphery of (s endor tes camshal by oL -nie
1oudiere dhe sgleclipn Iauat,/0 exigndsin.a petpendigylar, direction fipmbe. -

end of the connection tube 74. A grip

shape of 2 type that blocks each discharge port 21, 22

r e

.
a2

:
from above and that i1s raised (lifted) upward when cpening
the vale. Since tThe entirs %lowing hole can be covered in
an umbrellia form with respect to each discharge port 27,
22, 23, satisfactory sealability can be cbtained.

As shown in Fig. 2, the camshaft 40 for moving the
pesitions of the valve elemsnts 30, 31, 32 1s formed with
three-strand cams 41, 42, 43 integrally formed with
camshait 40. Bach cam 41, 42, 43 is configured by a
compound cam of a semicircular projection A, B, C in
where the respective cam 41, 42, 43 pushes down each link
30a, 3la, 32Z2a, and projections &, bk, ¢ in

o~ . = - I 4
C L0 & Case oL pLSﬁﬁﬁg

up each link. In other words, the cam portions A, B,

3]

contact the push-down surifaces ¥, Y, Z ol

E

the links 20a,
3la, 3Za, and the projeciions a, b, ¢ gontacht the push-up
surfaces x, Vv,.z and move the links 30a, 3la, 3Za up and

dowrn.

A ratchet pawl receiving portion 44 is arranged at the

3]
!, A



75 is arranged at the distal end side of. the selection lever 70. A spring
receiving portion 73 for accommodating the return spring 80 for returning
the selection lever 70 to the original position is arranged on the rear
surface side of the main body. A locking rib 71 for preventing slip-out is
arranged in a circular ring shape at the outer periphery of the connection
tube 74. The ratchet teeth 7- configuring the ratchet mechanism is
end@rhgedonctheshaner sidewf the corneetiondube t7ds dherweturhspring -
80 is accommodated in the spring 32 case 28 of the selection valve body
se dthchath érds=af the . spling wotkmded ¢a a:¢ol-staperfor a plaratity of
times sightly extended, where one extended end is locked to a cutout
re pottioryofthiesspring.reteiving porticre7 3 iritegrally arcamnget withrthiel de a
selection lever 70. The coil portion of the return spring 80 compresses
clivhentthel s8leclisf Teved 058 push&d i, aMUSRe Selectidi fevers7 050~
returns to the original position by the counteraction force of the return _
Ca spiifig BONHeR thé 88letlion fever 761¢ Feledled An ndicatiohiiig 1061
... serving as an indication member, for indicating the water discharge st7ate N
"L afanged Bh the SUEr Pefiphery STue ofPRE cortiection fibe 74, The 25°
- -Indication.ring 100 ?hgsr%bﬂgllqty\irc}ﬁlind}rﬂicalv%hazp:)e, where display
"anrllga‘tlng the dingTaTrge state such as™raw watér",” - U

camshafit 40, and the ball 49 ls recsived

of the

“he ball

I,J
]
ot
)

receiving portion 29 of the same pitch as a ratchet teeth
72 formed at the selection lever 70.

Th
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tThe
camshaft 40. A connection tube 74 is arranged at the

output periphery of the end c¢f the camshaft by £

direction from the end of the connection tube 74.
the gelection

lever 70. A spring receiving portion 73 for accommodating

to the original pesition 13 arranged on the rear surface

side of the main body. A locking rib 71 for preventing

g8

slip-out 13 arranged in & circular ring shaps at the outer

wt k [

b
ot
sy

periphery o he connection tube 74. The ratchet teeth 7

[N

confilguring the ratchet mechanism i1s arranged on the inner
side of the connection tube 74.

The return spring 80 is accommodated in the spring

1R

w



"shower", "purified water", and the like is described on the surface.
Furthermore, a cylindrical rib (not shown), which is one size s:ima__er
than the hollow cylinder having a cutout, is attached to the indication ring,
where such cutout f="_ts in with the projection raised at the periphery of
the ball receiving groove 45 of the camshatft 40 so that the rotation of the
camshaft 40 is also transmitted as is to the “indication ring 100, and the

cadrdigdtiart ringd 08e Simutltame ously~retatesiwith thée camshaftrdds The the
selection valve body 20, the valve elements 30, 33 31, 32, the camshaft

spH0; thelseledtion tever 76 ahd shedrditatiorring 100 are preferabipeesin
molded bodies using ABS (Acrylonitr-ile Butadiene Styrene) that can be

s L Hekuratelyarrrinespersivaly ppocessed Shtsire fivt pdrtie@ans finfiteds
and AS (Acrylonitriie Styrene) resin, POM (Polyoxymethylene, polyaceta’)

cutesin, ARd tHelikethat "GarPachiede e Sartie Aechracy dfid strength as

. the ABS resin may be suitably used. A structure of the assembled .

*IgRection Valve wildse déscribédbeldi: Ks showrm m'Eig. 2 the valve “o++

glements 30, 31, 32 are_accommodated inside the selection valve body

Po50r8hd the caménart 40 iSserted front thes opening 26 tormed at the

se . Quface, Fach cam. 41, 42, 43 alanden at e camsbal 40 1 ever 70

{ sof th

corresponds to the positio € accommodated valve

returns to the original position by the counteraction force
of the return spring 80 when the selecticon lever 70 1s
released.

An indication ring 100 serving as an indication member

for indicating tThe wat

o

r discharge state 1s arranged on the

by

outer periphery side of the connscition tube 74. The
indication ring 100 has & hollow cylindrical shape, where
display indicating ths discharge state such as “raw water”,
“shower”, “purified water”, and the like 13 described on

the surface. Furthermere, & c¢vlindricel rib {not shown),

which is one size smailer than the holleow cylinder having a

the rotation of the camshaft 40 is also transmitted as 1s
to the indication ring 100, anc the indication ring 100
simultaneously rotates with the camshaft 40,

The seliection valve pody 20, the valve elements 30,

L
[



elements 30, 31, 32. The ball 46 and the spring 47 are accommodated in
the ball receiving groove 45 in the camshaft 40, and contact the ball
receiving portion 29 arranged at the outer periphery of the opening 26 of
the selection valve body 20. The connection tube 74 and the indication
ring 100 are arranged at the outer periphery of the end of the camshaft
40 fitted in and connected with the selection lever 70. The cutout of the
31 ,cylindrieal ib-attachetithel indidation«ing-t00ofits ir wath the ballrecéiving
groove 34 45 of the camshaft 40, so that the indication ring 100 rotates
i ndyitts theccamshaft. TlHe displayrofeave vatert,e Sshovwerl Sasd Ypuified
water" described on the surface of the indication ring 100 is such that only
usiome fypé dérresporiding to-thetoperatichef the Setettionlevér 78 canthe
seen from a gap 27 (indication portion) of two ribs 25a, 25b arranged at
2 CqHE 3ERENOA VAIVESOREIC 1T §ap RS Rihged-in coffespBndence to
the opening 53 of the upper body 50. As shown in Fig. 4 ;[;hevtwo tibs .
P2D5AC 86 Aftanyel dt othe Salectioh vavE Body'20 Dioject substantially =S~
paralle] to the camshaft 40 so as to surround the, gpergng Zgnfgr Jegeiving. .
POlthe BEmERANID WHere the ends’Are arfanged 16 “cover the coupling
caROCIOf Ll e oc eclien Jever TR, TUR g emAlyoricalng pOrigs resin
indication portion) ot
may be suitably used.
A structure of the assembled selecrtion valve will be
described below.
As shown in Fig. 2, the valve elements 30, 31, 32 are

accommodated inside the selection valve body 20, and the

!

camshaft 40 is inserted from the opening 26 formed at the

side surface. FEach cam 41, 42, 43 arranged at the camshaft

40 corresponds tc¢ the positions of the accommodated valve

elements 30, 31, 32. The ball 46 and the spring 47 are

accommodated in the ball receiving groove 45 in th

M

mshaft 40, and contact the ball receiving portion 25

h

il

—
s

e

arranged at the outer periphery of the opening z6 of the

5

6]

lection valve body Z0.

The connection tube 74 and the indication ring 100 are
arranged at the outer periphery of the end of the camshait
40 fitted in and connected with the selection lever 70.

The cutout of the cylindrical rib attached Lo the

indication ring 100 fits in with the ball receilving groove



the indication ring 100 is the gap 27 (indication portion). The selection
lever 70 connected to the end of the 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 20, and one end of the return spring 80 in the
extended state is accommodated in the spring receiving portion 73

45 stfacher] toamalsefactibh levsr 7DaFufthernicrela#atchit pawbmentber
90 is fitted in and 35 fixed to the ratchet paw] receiving portion 44

rotar&igett at thé 8nd TR e EamshBi T o RvEY c4P 7948 furtiferfitted in

~and fixed to the selection lever 70 sg that the ratchet pawl, member 90

" STgEE ot profect Biifwart®As Shown inFig 2, Sich ¢ %15 437333°¢ O

.. arranged in, the cqmsh%fa 40 is egyaljy %rrran”g%% % trgjrge i@ th%3

e eriphieral diféetibnof the camshatt 20, and the phase of eath cam 41,
42, 43 is shifted by 40 degrees with respect, to each atherinthe .. -

Czorp’”eérls %?éllrrégtg%%% }:rge”cagn%%ﬁgﬁ 4(1)5 'I?#g position in the a%d‘al“d%r‘é%ﬁon of

cadhgcamshaft40, of each cam 41,42,:43 corresponds;tg the pesitipn of the
valve elements 30, 31, 3farranged. so as to open and close each mode

25 dlowing port,and ina gentagtable manner to the) sheetsurfaces 24a.240
24c of each flowing port. The reciprocating direction of the selectior lever

27 10: arranged in correspondence to the opening 53 of the

upper body 50.

As shown in Fig. 4, the two rib

n

25a, 25b arranged at

the selection valve body 20

o]
§e)
H

roject substantialily parallel
t¢ the camshaft 40 sc as to surround the opening 26 for
receliving the camshaft 40 where The ends are arranged t

cover the coupling portion with the selection lever 70.

The externally indicating portion (indication portion) of

the indication ring 100 is the gap 27 {(indicatilon portion).
The selection lever 70 connected To the end of the
camshaft 40 has the grip 75 facing substantially

perpendicularly upward from the connection tube 74. Here,

the return spring 80 1s accommodated in the spring case 28

e

of the selection valve body 20, and one end of the return

spring 80 in the extended state i1s accommodated in Lhe

spring receiving portion 73 attached to the selection lever

70.

urthermore, a ratchet pawl memper 90 is £i-

RS
n



is preferably in a direction of. pushing to the far side With the positio
where the grip ,5 Of tree selection lever 70 is facing substantially
perpendicularly upward as a stop position, but may be in a direction of
pulling to the near side. The selection 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 to the front side. _"~ automatically returns to
<ixthe origihakpositiorhafterthe Lrotation. Thevefbrs; bycsettidy theranged at
reciprocating direction of the selection lever 70 to the direction of 36
thepughing fo Hiefar st sélection cdh BEpeHormied with'sh extreftely
simple and light operation since the selection lever 70 merely needs to be
£1 tipshetlby BRe SHERE tGWardRe e faf SidePi thé E&fectiflg Dpefation. e
particular, if the distal end of the selection lever 70 isjaqing substantially
ratiiard e sBREiTS operatioh of bne StrokeSEan B8 pétformed by simply
pushing the distal end of the selection lever.with ane finger. The grip 7
of the selsction1éver 70 may/ b%afé?%inga%u%étént?agly ge“rpgﬁéi%ﬁéléf f?
<ndownyardothey than facing, sybstantially perpendigulady upward. The
position of the faucet may vary, and thefaucet may be arranged, in
e Particular, af a high position that.is hard o keachqor i there)is notase of
"~ sufficient space for operation at the upper part of the faucet, the grip 75 is
caprefergblyfacing :2 ic snifted by 40 degrees with respeact

-

b

to sach other in the peripheral diresction of the camshaft
40. 'The position in the axial direction of the camshaft 40
of each cam 41, 42, 43 corresponds to the position of the
valve elements 30, 21, 32 arranged. =0 as to open and close
each mode flowing port and in a contactable manner to the
sheet surfaces 24a, 24b, 24c of each flowlng portT.

The reciprocating direction oi the B r 70

D
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70 is facing substantizlly perpendicularly upward as a stop

g

osition, but may be in a direction of pulling te the near

zide. The selection lever 70 rotates by one stroke in the

o]

irection defined in advance by the pushing operatlon to

the back side or the device that pulls o the Ifront side.

(=]

It autcomatically returns to the original position after the
rotation., Therefore, by setting the reciprocating

direction of the selec

I

ion iever 70 to the direction of

36



substantially perpendicularly downward so as to be more easily operable.
A selecting mechanism of the selection valve assembled as above will
now be described. The embodiment described below shows an example
in which the camshaft 40 rotates by 40 degrees with one operation of the
selection lever 70, that is, the camshaft 40 rotates once with nine
operations of the selection lever 70, and "purified water", "raw water", and
puskhoweFtswitéh Tide GAfes: 37 WHE H& user pushed ke oFfperb sfthe -
selection lever 70 to the back side, the spring receiving portion 73 of the
ex'g&8Etion [BYBP76 rétates aRt coRtRtiRG the: é‘ﬁé?&ﬁoggf’op‘b%f ggrion
arranged at the lower hody 60, The rotating operation of ushing the .
L veefelorTIBTEr 70 T TR back RTde- S tHaenited 48 (16 Fotating Speration
of one pitch tg the cam shaft 40 through the ratchet pawl member.90 . .
thecoﬁn%c?éha% the end-of t%EeCéﬁsph%ﬂO%iT by mleOPatch%F t5éth 712"%1‘%\%%%@ v
cndhg supperting polot of jotation of the selection gver, £0 asdhig genter
“"Sorrmed on the inner side of the connection tube 74 of the selection lever
sudd- A, normal struciuresmay he adopted fortheratchet mechanism - roke
including the ratchet teeth 72 and the ratchet pawl member 90. When the
carhand is Leleased from the; selectionileven €0 the distal end of the

selection lever with one finger.

The grip 75 of the selection lever 70 may be facing
substantially perpendicularly downward other than facing
substantially perpendicularly upward. The position cf the

faucet may vary, and the faucet may be arranged, in

particular, at 2 high position that is hard to reach, or :

[N

there is not a sufficient space for operation at The upper

part of the faucet, th

M

-
i

{5

grip is preferably facing

substantially per

[
o

4 . o
endicularly downward $¢ as to be more

i8]

easlly operabie.

A selecting mechanism of the selection valve assembled
a2z above will now ke described.

The embodiment described below shows an example in
which the camshaft 40 rotates by 40 degrees with one
operation of the selection lever 70, that is, the camshart

40 rotates once with nine operations of the selection lever

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



after the operation, the selection lever 70 returns to the initial position by
the return spring 80. _:, this case, the initial position does not shift since
the spring receiving portion 73 of the selection lever 70 contacts the first
rib 25a arranged at the selection valve body 20. When the selection lever
70 returns to the initial position, the pawl of the ratchet pawl member 90
engages and rotates with the ratchet teeth 72 in the rotating direction by
thelpasvl oftise vatehetpaanerber 90 ielastically displasealsie té the
gap 44a side of the ratchet 38 pawl receiving portion 44, but the pawl of
lewhs rafchet pale réember 90 eonfracis B the Spimgactiondn e gapada®
of the ratchet pawl receiving portion 44 when the selection lever 70
of reltfin§sdigehgages ®ith the ratdhétiesth #and iafds: ahd onfy e
selection lever 70 returns to the initial Qo§ition.thereforthheéHovement
OPLREfREON SforEE)St the sBIeTHoN Tevet 7018 fnterfitlenty “trarssmitted fo
the camshaft 40 only in one rotating direction.through the ratch -
EOTRachshiSRTanRd Jtﬁg camshaft io“% rotated %%Tycih%)rl{le éli?gcﬁ%ﬁgf%r Eserilhe
oa GPELANON O the spegtion leyel L0, ALMhesame fime, das indication Mo
2007aIS6 rotates on y In one direction for every operation of the selection

o+ lever 70. SychJgansmission mechapismis also achiewegkby.e) nguRgk -

one-way clutch mechanism n addition ~o the ratchet
90 connected to the end of 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.th@ connecticn tube 74 of the selection lever 70. A

normal structure may be adopted for the ratchet machanis

3

including the ratchet teeth 72 and the ratchet pawl member

99.
ihen the hand is released from the selection lever 70
after the operation, the selection lever 70 returns to the

initial position by the return spring 8C. In this case,
the initial position does not shift since the spring
receiving portion 73 of the selection lever 70 contacts the
first rib 285s arranged at the sslection valve body 20.

Wnen the selection lever 70 returns to the initial
position, the pawl of the ratchet pawl member 80 engages
and rotates with the ratchet teeth 72 in the rotating

direction bv the pawl of the ratchet pawl member 20

elastically displaceable to the gap 44a side of the ratchet
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mechanism described above. Since each cam 41, 42, 43 of the camshatft
40 is inserted to the corresponding quadrilateral link 30a, 31a, 32a, when
the camshaft 40 rotates by one pitch of the ratchet teeth 72, one valve
element of the valve elements 30, 31, 32 is pushed up through the
engagement with each link 30a, 31a, 32a and the remaining two valve
elements are pushed down. The packing 30b, 31b, 32b attached to the
pawalve elements 30,31 32 have anumbrellasshape; anghthusdherdd: pawl
entire flowing hole of each discharge port 21, 22, 23 can be covered in an
menitabrefia fopm tanrd satisfactone sealahility £an berolitained= Fushermeare; £
since factors that increase the driving force with the friction force by the
thdit4m ofthec 0 wimgido rokexistcompareddo the Owring attached vatvel on
element, it can be driven with a significantly small force, and ultimately
Lecontridutes tor great rédeetion itthevsperatioriforaé of fite séleetion Jevard
When driving the valve elements 30, 31, 32 using the camshaft 40, the
1< k@ offie Camshaft mabedirecly efgaged to HROVEIVE eflémertE but
~_the valve element may be driven through a -ink such as a gear that can
D e égayedtol tHe camshaft: This s aiso & pretifred méde itfthata

. smoothgcr operation can be obtained. . . | o - .
force} of The selection lever 70 is Intermittently

transmitied to the camshaft 40 cnly in one rotating
diresction through the ratchet mechanism, and the camshaft
40 is rotated only in cone direction Ifor every operation of
the selection laver 70. AT the same time, the indication
ring 100 alsoc rotates only in one direction for every
operation of the selection lever 70.

Such transmission mechanism ls alsc achieved by the
normal one-way clutch mechanism in addition to the ratchet
mechanism described above.

Since each cam 41, 42, 43 of the camshaft 40 is
inserted tTo the corresponding guadrilaterail link 30z, 3la,

3%Za, wnen the camsha

=

t 40 rotates by one pitch of the

ratchet teeth 7Z, on

44

valve element of the valve elements
30, 31, 32 is pushed up through the engagement with each

link 30a, 2la, 32a and the remaining two valve eleaments are

The packing 30b, 31b, 32b attached to the valve
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1, 32 have arn umbrellia shap and thus the
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The valve element operation amount per one operation of the selection
lever 70 needs to be corresponded to the amount of phase shift of each
cam of the camshaft. The cam corresponding to each valve element may
not necessarily be one, and a plurality of cams may be arranged in the
circumferential direction of the camshaft with respect to one valve
element. Thus, the corresponding valve element can be driven every time
enteALh camaranggd in the cikgumferential dirgetionreaches the, 23 car
predetermined position. The rotation amount of the camshaft per one 40
be opetatian:ofithe:selegtionlever 70 aeeds toicemplyswith tsiieh condition,
and is 360 degrees/(integral multiples n of number of discharge modes)
sedhenvialue of aanay begnes but dhe value abrisstw orthiee td suppress
the necessary rotation amount small, suppress one operation amount of
thihe iselectiondevérsmall vandfurther enhance thecogerabilityenThHe vakieoy
of n may be about five, but the reliability of selection _s adversely
thaffédtediIf to6 large. Arthenwatey purifieraceordigiiosthecpreseritte O~
embodiment, the selection lever operation is merely pushing or pulling
r 1 ggnsthhfy e Constdft dire@li6R. tandis ufdnéitioRally’ peratéd by a
. predetermined stroke, and thus fine tuning, _che_ckipc of the operation
53 @fouht ard-the ik are tieces8ary, and “S¥iéction CAiTbé peffofmed”

with an extremeITy easy. \ogeration. Furthermore, ogeration is é)erfoLmed by
grgat reductilion inth operaltion Iorce I The selsCTion

lever,
When driving the valve elements 30, 31, 32 using the

camshaft 40, the cam of the camshaft may be directly

engaged to the valve element, but the valve element may be
driven through a link such as a gear that can be engaged to
the camshaft. This is alsc a preferred mode in that a

smoother operation can pbe obtained.
The 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 cam

one, and a plurality of cams may be arranged in the
circumferential direction of the camshaft with respect to
one valve element. Thus, the corresponding valve element
can pe driven ever tiﬁe gach cam arranged in the
circumferential direction reaches the predetermined

position. The rotation amount of the camshaft per one
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constant stroke for every operation, and thus elements that cause error in

the operation amount do not exist and the reliability of the operation is

extreme-'y high. Furthermore, since the selection lever is automatically

returned to the original position, the operation in selection is a light

one-touch operation. The lower body 60 will be described below. The

lower body 60 is arranged with a raw water discharge Dort corresponding
opdodhe sawavateh shewer intfaductiongori/2l anddhe taw avater streamh

introduction 41 port 22 arranged in the selection valve body 20. A raw
sugiatepstieamydischarge. port 66 phrfprated/With asstraightmdischargeshale o

63b for straightly discharging the raw water is arranged at substantially
nughé eefifer Of H56 paW varedieiischargé ovz arRd sraw water shiowere, but

_ discharge port 67 perforated with a great number of shower discharge

Lhofest 63a~or dischalgifig i a'shofer férnt BRd Favihg-a:hole® BfiEkess

of L is arranged at substantially the circular ring part of the peripheral _
TOetige” As Uesehibedbetow, thePrRaW Watet Shower dischargé PoH'e7 8- ¢

o é%;g%bnly {nadeﬁof stamlesg r%eeg E!:agglé but may ItL)Ct%ﬁmade ofresin. .. .

orated - with gréat nurhber 6f shower discharge ports 63a"and ﬁg\:}i'}ﬁé vy
i & N0le fhickness e, and the taw waler shower discharge ort 67 ade
of resin may be integrally configured with the” main body 60.
selectlo

tion is adversely affected if too large. 1In the water

purifier according to the present embodiment, the selection

lever operation is mers

[

v pushing or pulling constantly in
constant direction, and is unconditionally operated by a

r

6}

'

determined stroke, and thus fine tuning, checking of the

0

ran

{
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op on amount, and the like are unnecessary, and

selection can be performed with an extremely @asy

operation. Furthermorse, operaition is periormed by a
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stroke for every cperation, and thus elements tThat

aus

(}
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error in the operation amcunt do not exist and the
reliakbiility of the c¢peration 1s exitremely high.
Furthermore, since the selection lever 1s automaticalily

turned to the original position, the operation in
selection is a light one-touch operation.

The lower body 60 wili be described beslow.

The lower body 60 is arranced with a raw water

discharge port corresponding to the raw water shower

introduction port 21 and the raw water stream introduction



The raw water stream introduction port 22 arranged in the selection valve
body 20 and the raw water stream discharge port 66 arranged in the
lower body 60 are arranged on substantially coaxial extension_ine, and
thus the raw water can be uniformly discharged perpendicularly
downward. The raw water shower discharge port 67 arranged at the
lower body 60 is arranged at the substantially c rcu-lar ring part on the
poPerphesaledge-side of the:rave weateri dischargespartcandzgreatmunaber of
shower discharge hoses 42 63a are perforated in the circular ring shaped
wastainkesse steetl platé: 62 g Ehe inrer peripheral edge @andithe cutercraight
peripheral edge of the circular ring shaped stainless steel plate 62 are
didrtegrally moldedéstbas to-be 'sapdwiched byl tigiresin oithellowerbodp ter
60. As shown in Fig. 7, a plurality of cutouts 64 is formed at the outer
1s petipheed Jedde sRihetstainlass Stebllate®6 Bhdthe Stdinleds steef ™
. plate 62 after integrally molded is prevented from rotating or detaching in
L 7 fovesr BSHYE Twis Susportifly “edms fibs) 85 cohnekted tﬂ@%ﬁngr’
peripheral edgg,and the outer peripheral edge are arranged to ser%grely
PEfk Hhé “SHintess stBel5iafe 62 18 the lotwer B ay,etheéﬁ/”%apﬁgrt' gand
63fixipg }hgjstaﬁiglne% Wsl'gleel Blate 652ﬂc;[£1€ev ng@b}gr g]jl %up%Q;tng b_eai,lmosﬁa 665 is
fot pértlcUFaTiyﬁl“mifeo{’j bt the nUmber of shower holes 63& reduces as

thﬂg&ﬂ%@@eégfl ig arranged at substantially the circular
ring part of the peripheral sdge. As described below, the

raw water shower discharge port €7 is preferably made of

stainless steel plate, but may be made ¢f resin perioratec

’
with great number of shower discharge ports €3a and having
= hole thickness of L, and the raw water shower discharge
port ©7 made of resin may be integrally cbnfigur@d with the
main body o0.

The raw water stream intreductlion peort ZZ arranged in
the selection valve body 20 and the raw water stream

ischarge porit 66 arranged in the lower body 60 are

arranged on substantially coaxial extension line, and thus
the raw water can be uniformly discharged perpendicularly
downward.

The raw water shower discharge port €7 arranged at the

lower body 60 1s arranged at the substantially circular

n

ring part on the peripheral edge side of the raw water

discharge port, and great number of shower discharge holes



supporting beams increases and shower becomes difficult to be uniformly
discharged, and thus about one to three supporting beams are
preferable. The position of arranging the supporting beam 65 is also not
particularly limited, but the supporting beam 65 is preferably equally
arranged to obtain uniform shower. _f the supporting beam 65 is
arranged on the back side, the user operating the water purifier 1 from
¢ 3ahefrontsuface si@ mray ot notice thiat rthe ishower gischasge holesis s
not formed at the portion of the supporting beam, and the shower
st efppears tbé Unifofinty 43lischpfgad: i stainlessisteah Having roster
resistance ability of greater than or equal to SUS304 is used for the
PestainRss . st late 6211 dbes Fibt fust Tor 1o tahca févi yBarsS Bveénr el
when contacting the water of the water Line, and thus can be cleanly
PL3fsediR the KitchErPERd the'liRE tffie  Braté thidihes§ ofIhe Stfimeds Y
., Steel plate 62 is about 0.3 to 1.0 mm, and the diameter of the shower
“NgiddarGe Told 83a1S $BoutE B0 L0 mit, the Préssite 1685 of the”
shower discharge hole 63a,can be reduced. The perforation processin
lx‘(‘)}f‘f‘h\‘(\(laﬂs:ﬁ/ov?/ér ﬁéeéﬁéjrbsé ﬁ%‘ie B3a becomes. aiffchTt if the plate thllcmzlneers%l
cadgaual toole Lhickness L of.shower dischaige hole 63a) is greater than
or equal to 1.0 mm, and flatness becomes dﬁ‘flcult to maintain smaller
stdhan 03.mm. More-preferably, if.the plate 1 jeq :: prevented from

e

s

rotating or detaching in the lower body. Twe supperting

beams (riks) 6> connected To tThe inner peripheral =dge and

the outer peripheral edge are arrangad to sscurely fix the
stainless stesel plate &2 to the lower body, thereby

supporting and IZixing the stainless steel plate €2Z. The
number of supporiting beams 65 is not particularly limited,
but the number oI shower hcles ©3a reduces as the number of

supporting beams increases and shower becomes difficulc

be uniformly discharged, and thus about cne To three

the supporting beam €5 is also not particularly limited,
but the supporiting beam 6> 1s preferably egually arranged
to obtain uniform shower. If the supporting beam 05 1s

arranged on the pack side, the user operating the watexr

h
H

purifier 1 from the front surface side may not notice that
the shower discharge hole 1s not formed at the portion of

the supporiing beam, and the shower appsars to be uniformly

Aas
L



thickness "s 0.6 mm and the hole diameter of the shower discharge hole
is 0.8 mm, uniform shower discharge can be realized while reducing the
pressure loss. The hole thickness L of the shower discharge hole 63a is
desirably smaller than or equal to | mm even when the raw water shower
discharge port 67 is made of resin. The raw water shower introduction port
21 arranged in the selection valve body 20 discharges only to one portion
di efthe-giseular ring part of the stainless steel plate 62, and thus the raw
water may not be uniformly discharged from 4 s the shower discharge
holel 63a& whenithe watee plessare af; the: rew wadersisdnglrorgegattv of
amount of water stream is flowed. A rectifier plate 68 is thus arranged in a
grepaee betaeenthegaw wdter Pitrodlétiors port2d drrangetkingtheinless
selection valve body 20 and the stainless steel plate 62 to uniformly feed
sTHfe walarto the staifileds steal plate 63t ilsereby tise disehargingw vears
direction of the shower becomes constant and the shower uniformity is
SVBRhHRESY. CrHe W ‘materiaFoftheSéctifier pldte 68§ Fot paticulsily thus
limited but ABS resin and AS resin and toe xe, which can be accurately
CaProtesSediarepreférable? AsTéhotvnin 5. 3 the-Fectifiélflate 68 d<a
, Substantially disc-shape. formed with a plurality of water flo6vy_ holes, where
Pl the st‘r%i*g‘h I?r?tfosdu%TionnpbrtS isTormed at substantialfy the “middie L8480
O.ge@gegﬁgt%%{&gggﬂ%&%ﬂ%%g%@%%@ﬂ%% the shower discharge

hole €3a 1s about 0.5 to 1.0 mm, the pressurs 1oss of the

At e
shower discharge hole -€3a can be reduced. The perforation
processing of the shower discharge hole 63z becomes

L g

difficult 1f the plate thickness {egual to hcle thickness

of snower discharge hole 63a; 1ls greater than or egual o
1.0 mm, and flatness becomes difficult to maintain if
smaller than 0.3 mm. More prefsrably, if the plate

thickness is 0.6 mm and the hole diameter of the shower
discharge hole i1s 0.8 mm, uniform shower dischargs can be
realized while reducing the pressure loss. The hole
thickness L of the shower discharge hole €3a is desirably
smaller than or egual Tco 1 mm even whaen the raw water

shower dilscharge port 67 is made of resin.

The raw water shower introduction port

a8
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arranged in

the selectlion valve pody 20 discharges only

of
0]

one portion

of the circular ring part of the stainless s

T
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and thus the raw water may not be uniformly discharge
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port 66 formed in the lower body 60, and a cylindrical rib 68a is raised at
the periphery of the straight introduction port to be fitted. and fixed to the
raw water stream discharge port 66, and the circular ring part is arranged
at the peripheral edge. Great number of water flow holes 68b are
per-orated in the circular ring part and the outer peripheral edge of the
circular ring part is substantially fitted into the inner surface of the lower
thepasholthe selectianyalvediody2assbawniir Figi2{a), apddbuse of
pressure loss occurs in the raw water flowing into the 41 great number of
thavaterflewtzoles 68h ithie raw wates canrhe:nniferly supplied irethe is
peripheral direction and the radial direction of the rectifier plate 68, and
fiohevaw watercart besupphed inttheimiformsstatertertbeshower space
discharging stainless steel plate 62 through the great number of water
be HoReRolbs B8R Fortilig thel s didrpeteyofthe water flowHole68bn the
larger than the shower discharge hole 63a arranged in the stainless steel
Se nfate 6D is” prefératitéin that fieraw wateristppfied (¢ fiReEshdwerte 62 to
discharge hole 63a can be uniformed. For Instance, if the diameter of the

ks

U shBwier discharge Hole63a0f the stainless™ steePplate 62 % abdGt G567

wha:2mm, the diameter of the water flow hole 68D, of the rectifier plate 68 is
i ‘p?e%?ab‘ly“aboutcdl.gg Yo 2 fin: The present embodiment fs preferable

CoH&UEH%“EﬁE”@H%”Qﬁ%ﬂg%aﬁﬁygt@%§¥§aﬁgﬂggﬂg%ced. The raw
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1s not particularly
limitecd bur ABS resin and AS resin and the like, which can
pe accurately processed, are preferable. As shown in Fig.

9, the rectifier plate 68 has a substantially disc-shape

i

formed with a plurality of water flow holes, where the

straight introduction port is formed at substantially the

=)

—-

middle s0 as to be fitted to the raw water stream discharge

s

port 66 formed in the lower body 60, and a c¢vl

—t

ndrical rib
68a 15 raised at the periphery of the straight introduction
port to be fitted and fixed to the raw water stream
discharge port 66, and the circular ring part is arranged
at the peripheral edge. Great number of water flow holes
68b are perZorated in the cilrcular ring part and the outer
peripheral edge of the circular ring part is substantialily

fitted intc the inner surface of the lower part of the

selection valve body Z(0 as shown in

e

ig. 2{a), and thus

pressure licss occurs in the raw water flowing into the



water flow holes 68h of the rectifier plate 68 at the rectifier surface of the
rectifier plate 68 is made larger than the sum of the area of the shower
discharge hole 63a formed in the stainless steel plate 62 at the shower
discharge port surface of the shower discharge stainless steel plate 62,
the raw water supplied to he shower discharge hole 63a can be more
uniformed. For instance, the sum of the area of the great number of water

grdiow holes. 68D of the tectifierplate, 68 at ta rectifier sufaceefethecan be
rectifier plate 68 is i.l to 4.0 times and preferably 46 1.1 to 2.0 times the

un SEEErOfthe asea obthe shawer gisehargerhole &3adetmed i ihe stainless
steel plate 62 at the shower discharge port surface of the stainless steel
raplate 62 Therefore,dhie size afthe holedignieterisé adjusted anhe thesize
of the sum of the area of the hole is adjusted to cause pressure loss in
wathe -ramnwiater flowing dntalthetshower dischrarge: hole 63a by:¢theshowear
configuration described above and the raw water is uniformly supplied in
dithehpedpheraf directioreand ticeradial airecfion bhtrRStailliess stcet plate
62 to further uniform the raw water flowing out from the shower discharge
NURBRIG3E. THE RSCtifié PEURECE s theTectifirplaieied ifay e Sorfthighe e
surface on the entrance side the water flow hole 68b or maébe or.the

ofsiftsce’BF fHe exiPidBINE water flowHdle B8 ormied T tHeE rectifist Sharge

plate 68 is passin S . e
hole 63a arrang®d in the stainless steel plate 62 1is

preferable in that the raw water supplied to the shower
discharge hole €3z can be uniformed. For instance, if the

diameter of the shower discharge hole 63a of th
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steel plate 62 is about 0.5 to 1.0 mm, the diameter of the

water flow hole 68b of the rectifier plate 68 1s preferably
about 0.55 to 2.0 mm. The present embodiment is preferable

in that when the sum of the areaz of the great number oI

water flow holes 68b of the rectifier plate 68 at the

In ]
h

ectifier surface of the rectifier plate 68 is made iarger
than the sum of the area of the shower discharge hole €3a
formed in the stainless steel plate 62 at the shower
discharge port surface of the shower discharge stainless

, the raw water supplied To Th

41l

shower
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a can be more uniformed. For instance,
the sum of the area of the great number of water fiow holes

68b of the rectifier plate 68 at the rectifier surt face of

[ ]

the rectifier plate 68 is 1.1 to 4.0 times and preferably
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through the rectifier plate at the same hole diameter. However, the
rectifier surface in a case where the water flow hole 6811D of the rectifies
plate 68 is tapered a direction perpendicular to the rectifier plate 68 and
passed through the rectifier plate at different hole diameters is preferably
the surface on the side in which the area becomes a minimum. This is
because the larger the pressure loss is, the smaller the hole diameter is.
1. IFrom Suth stardpaoing irsone tectifibeplate: 68 cif thenwaterofiew holes
681:: are oppositely tapered respectively, and the 4 7 water flow hole of
di sphallrhisle thameterds B Heesuridcetdit thé @htraREe sides6fithe vidter 52
flow hole 68b or the water flow hole of small hole diameter is at the
at shffacEohipe Exibskr 8% sMallerated®dt the redpettive Shiffags s steel
) plefera)bly adopted. This is the same forghg stainless steel plate. When
PLaRE réctifier Platk 68 iCattached o e faw Water Stréafi-8i8eharge’port 66
.such that the tubular rib_68a is facing perpendicularly downward, thisis .
a0 P&ferabld ni% tRATthe /AW WAteT is m%#?éEl u%ffor'“rf?l‘y s%%)‘p’ﬁeg to the” rectifier
a e 68 and disgharged s yniform.shower. With tespegtto.the portion of
the raw water shower discharge port, a modé in which the lower body

in8pddhe stainless steelplaie.62 are integrally molded hag been described
in -4 Q. 6, the discharge member 60a may be

described above and the raw water is uniformly supplied in

the peripheral direction and the radial direction o

rh
¢t

the
stainless st=zel plate 6Z tTo further unifcorm the raw water
flowing out IZrom the shower discharge hole €3a.

The rectifier surface of the rectifier plate 68 may be
ocn the suriace on the entrance side of the water flow hole
68b or may be on the surface on the exit side 1f the water

Tlow hole 68b Zormed in the rectifier plate 68 is passing

through tThe reciifier plate at the same hole diameter.

T

However, the rectiiier suriace in & case whare the water

flow hole 68h of the rectifier plate 68 is tapered in a

passed through the recti

Fh
E_ln
D

r plate at different hole
diameters is preferably the surface on the side in which
the area becomes a minimum. This 1s bescausse The larger the
pressure Loss 1s, the smaller the hole diameter is. From
such standpceint, in one rectifier plate ©8, 1 tThes wate

flow noles 68k are oppositely tapered respectively, and the
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provided as a separate member enabling the peripheral part of the
stainless steel plate 62 to be detachable. In this case, the lower body 60
and the discharge member 60a including the stainless steel plate 62 can
use a known attachment method such as screw or bayonet connection.
When the discharge member 60a detachable with the main body is
arranged, if stain such as water stain attaches to the shower discharge
wathole Basworitbe strafghtdischarge bole:i 63k, the shower discharge-Biales on
63a and the straight discharge hole 63b can be cleaned by detaching, and
thearriie A8 replaced with new eras: Fofrhing dre application filmmade ofr
transparent resin material on the outer surface of the resin body
I1igonfiguing themnaih Bodyew d7ansetdasciibed abobe. The pdin body is:e
configured by the upper body 50 and the 'Lower body 60, and the majority
e Bt it58 Aad€ 6Fresim mélded Eficle fintdthemRERS the efiberace 1S
configuring the outer side of the upper body 50 and the lower body 60 is
Pr &Rk MAd8 BIRESIn body s dpplicafiort filtt mdtfe of franisFarent fesin
_ material including fluorocarbon resin or silicone resin is arranged on the
ST titerstitface of the resin body. The application film is a film formed by

applying,an adhesive augmenting. agerk to the outer surface, qf th esin
body. and then applying and feaction-curing thé fluorine of silicone

wa€%¥ﬁ§@ééﬁwgﬂﬂﬁﬁ¥§§ge port 66 such that the Tubular rib
68a 1= facing perpendicularly downward, this 1s preferable
in that the raw water is more uniformly supplied to the

rectifier plate 68 and discharged as uniform shower.

=
=

ith respect to tThe portion 0f the raw water shower

discharge port, a mode in which the lower body 60 and the

o))

stainless steel plate 62 are integraily molded has been

described in Fig. €, the discharge member 60z may be
provided as & separate member enabling the peripheral part
of the stainless steel piate &2 o be destachable. In this

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 connection.

When the discharge member 60a detachable with the main body
is arranged, 1f stain such es water stain attaches to the
shower discharge hole €33 or the straight dilischarge hole
63b, the shower discharge hole €33 and the stralight

discharge hole 63b can be cleaned by detaching, and can be
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containing a catalytic agent such as dibutyl tin, aluminum complex,
zirconium complex, and titanium oxide. Prior to applying the transparent
resin material, the usual primer agent is used for the adhesive
augmenting agent as a basecoat on the outer surface of the resin body.
The primer agent acts to roughen the resin outer surface, and increase
the application surface area. As a result, the adhesiveness of the
rertransparentresinamatettad to apply next can be increased. The adhesive
augmenting agent is not limited to the primer, and other known adhesive
49 augmentingagentsicarbe used . lnthapresent embodimenttheresin
fluorocarbon resin or silicone resin excelling in water repelling property is
ma igsekkds e frdssparents resin fercapplying teekkanice thed waten Feégalling:d
property of the outer surface of the water purifier main body.
theT gtraffuoPsthyfehe copdlyhteris ant examplétof the fluorocarbon. The
catalytic agent contained in the_fluorine or silicone reaction,-cu_’ring5 \
matetial Tifetly 1ieeds 16 ave arf effett SiprofotingRRe réaction-and "¢
__curing the applied material, and dibutyl tin, aluminum complex, zirconium
DGO THGR, Bt g ar T he TRA S Shndly bied AGRy orhe =17
dibutyl tin is prefer used from the standpoint of the speed. of curino _,
BN S e harding TRbre o Eohoert that KREr e thck o B e

cuter side of the upper body 50 and the lower body 60 is

I
ling.
mainly made of resin body. An application fiim made of
transparent resin material including fluorocarbon resin or
silicone resin is arranged cn the outer surface of the

resin body. The application f£ilm is a film formed by

1

applying an adhesgsive augmenting agent te the outer surface

t

of the resin body, and then applying and resaction-curing
the fluorine or szilicone reacticon-curing material
containing a catalytic agent such as dibutyl tin, aluminum
complex, zirconium complex, and titanium oxide.

Prior to applving the transparent resin material, tThe
usual primer agent is used for the adhssive augmenting
agent as a baseccat on the outer surface of the resin body.
The primer agent acts To roughen tThe resin cuter surface,
and increase the application surface area. As z result,
the adnesiveness of the transparsnt resin materlal to apply
next can be increased. The adhesive augmenting agent is

not limited fTo tThe primer, and other known adhesive
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application film. is too thin such as thinner than 10 pm, it may not be
uniformly and sufficiently applied to the resin of the outer surface and a
stripping due to use over a long period of time may occur. T_ the
thickness is too thick as exceeding 30 um, drawbacks such as hooking
when fitting with another member occur. From such standpoint, the
thickness of the application film is preferably in the range of between. 10
2ufeh30 am. the-resin-molded adicle made of resin such as ABS is greatly
used for the body configuring the main body of. the 50 water purifier, but
the watereepelling-propery @t the:raufersusface.of the bodyis resin or
significantly enhanced by forming the transparent hard resin film through
s i applieatiore 4o the nuter sinface of the main: body, lasdescritied aboves
Therefore, even If the water purifier is used under an environment in
usavhiels selvage weatep eortaining sleanseramdthe like spltashrdridegsilyh:e
attach such as in the kitchen, the splashed water is repelled by the outer
wasgrfacenf the water pofifidrvard isless kel to e aftacRe® thefebywater
preventing bacteria from growing and forming a stain =.ayer, and a state
Puiitholt s CaR Bemaintdnedidves 518h§ Ypéiitd OPETMEMAR etéctfical
component for integrating the flow rate and displaying the result will now
expERigscribed As ShBRMIAFIGE -1 to 14, the electrical component.

The catalytic agent contained in the flucrine or
silicone reaction-curing material merely needs to have an
effect of promoting the reaction and curing the applied
material, and dibutyl tin, aluminum complex, zZirconium

complex, Titanium oxide, and the like are suitably used.

[

among them, dibutyl fin is preferably used from the

standpoint of the speed of curing and easiness in handling.

o]

There i1s concern that when the thickness of the
application film is too thin such as thinner than 10 um, 1t
may not be uniformly and sufficiently applied to the resin
cf the outer surface and a stripping due to use over a long
period of time may occur. I the thickness 1s too thick as
exceeding 30 pm, drawbacks such as hooking when IZitting
with another member occur. From such standpoilnt, the
~thickness of the application film is preferably in the
range of between 10 and 30 um.

The resin molded article made of resin such as ARS is

greatly used for the body configuring the main body o the



includes a flow rare detector 120, a water wheel 130, a power supply unit
140, a display unit 150, a liquid crystal display unit 170, and the like. 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

wa tetation-of i magnetd 36rarrangeg-atithg=water wheel 130:tp be the
hereinafter described, and a 51 magnetic switch holder 122 for supporting

outand fixing the: roagnetic switch 123. Thewaternaheeall3hisSfarmaed mwith
two blades 132a, 132b at a columnar shaft portion 131, where a rotation

T owshafttholée 4 33fenrgeenang aetadionsshaft 113l arranged:dnsidethie raw ion
water feeding pipe 110 is formed at one end of the shaft portion 131 and

to atiagnet attactwnéntdsole 138 forrembeddiny theemagnet 136 i formede -
at the other end. The magnet 136 is inserted to the magnet attachment

Th b 28% sutlRate line' Boriid@ingtha N e arfd theeS DbeSandithe
rotation shaft of the water wheel 130 becomes perpendicular, and a plug

SN ERBEF (ot Shothin/ 98! coVidEor aht adhered of welded- frthéopehiny

.. Of the magnet attachment hole 134 to prevent the magnet from gicg)yy{gg

Sl and* {5 pravent prodtiction of rdsthy ontactihy water - "¢

the splashed water is repelled by the outer surface of the
water purifier and i1s less likely tTo be attached, thereby
preventing bacteria from growing and forming a stain layer,

and a state without stain can be maintained over z long

h

(o}

oI Tlme.

b

perio
An electrical component for integrating the flow rate
and displaying the result will now be described.
As shown iIn Figs. 11 to 14, the electrical componant

includes a flow rate detecto:
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20 is arranged inside the raw

[

The fliow rate detector
water feeding pipe 110 flowing from the selection valve in
the main body of the water purifier to the filter
cartridge. Bs 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 wheel 130, to be heresinafter described, and a



order to prevent dropping of the magnet 136 and production of rust, the
opening of the magnet attachment hole 134 is preferably sealed with a
curable resin 135 (sealing material) after inserting the magnet 136 to the
magnet attachment hole 134. Polyurethane resin and epoxy resin are
used for the curable resin. To prevent rust of the magnet 136, the magnet
Itself may be coated. Ferrite magnet and the like may be used for the

ma JRagne! Js?e@i@&‘?rhtB?Bé%rei%”hfH@QQE&B%\Q@QEHOQQ@%Q@@}?%f%%

he water wheel 130 configured as above Is axially” 52 supported from

ma dhe downsireamside by the rotation shaft 113 so as to be rotatable in the
raw water feeding pipe 110. The water wheel 130 may be an axial flow
typerine whieh: therotation shiaft is Fasatieldo the-waterdeediagedirection, of
the purifier water or may be that in which the rotation shaft is orthogonal

1 3 thereto.aTwo blades-arehprovidedrin the watér, wheely butmay the:ane or
may be three or more. As shown in Fig. 11, the magnetic switch 121 is

shifsertedlto the Indgneticsswitchiholder 122 chdcseadéd: and Hixekby tegec
curable resin 123 (sealing material) . The two terminals of the magnetic

ingiwiteh 129 grevivire-eernécted 1With BHedisplay unit TBO3KeWR In Fige 1gnC
by a lead wire (not shown), so that the pulse signal generated from the

of opéfing drid c Peina’dithe mraghieticivitiehre @ttachment hole 134

for embedding the magnet 136 1s fcrmed st the other end.
The magnet 136 1s inserted to the magnet attachment

hole 134 such that 2 1lin

6]

COon

3

0

ecting the N pole and the 8§
pole and the rotation shaft of the water wheel 130 bscomes
perpendicular, and a plug member (not shown) 1s covered on

and adhered or welded tTo the opening of the magnet

attachment hole 134 to prevent the magnet from dropping and

cl
8
o]
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event production of rust by coentacting water. In

order to prevent dropping of the magnet 136 and production

of rust, the opening oI the magnet attachment hole

material) after inserting the magnet 136 to the magnet
attachment hecle 134. Polyurethane resin and epoxy resin
are used for the curable resin. To prevent rust of the
magnet 1346, 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

it
D



transm_tted to the display unit 150. The magnetic switch holder 122
accommodating the magnetic switch 121 contacts the outer periphery of
the raw water feeding pipe 110 and is fixed in the vicinity of the water
wheel 130, as shown in Fig. 13. In the flow rate detector 120 configured
as above, the water wheel 130 rotates when the raw water flows into the
f;_lter cartridge 3, whereby the magnet 136 embedded in the water.
supiheel d30retates andibepagnetic field ehangesaceordinglynTheaft
magnetic switch 121 opens and closes 53 twice when the magnet 136
113nakes:ene rotatiomcanrd as be resulty the pulse signat of teai tycles are:
generated and transmitted to the display unit 150. As shown in Fig. 10
11Gnd Fige 18; tierravi pvaterlfeedingy pipe EIO is*tonfightetisd Asto be
fitted and fixed to the cartridge water feeding port 23 arranged at the side
whigght Bhahe baek Side shtheselectiontiaMebodyp 201A fixafien rib23bLisd
~arranged at a fit-in portion 23a of the cartridge water feeding port 23. An
digfigagement pbitforP s fCoirespdnings tHe fixatforr fib 23bfis Airanged s
at araw water take-out port 111 at the end of the raw water feeding pipe
209345 hetitfed intd the RSB -orT 38458 that te i Waterfeeding
%pp%]p does not rotate when qupla%ing the filt%ra c%rljtlr‘imd%e 3 _attac%eed 1 a..
Prpayonet conmecting portion 114 drranged atthe other end of the raw = -

or more.

As shown in Fig. 11, the magnetic switch 121 1is
inserted to the magnstic switch holder 122, and sealed and
fixed by the curable resin 123 (sealing materizl). The two
Terminals of the 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 clcsing of the magnetic switch 121 is
transmitted to the display unit 1530. The magnetilc switch
holder 122 accommedating the magnetic switch 1Z1 contacts
the cuter periphery of the raw water feeding pipe 110 and

is fixed in the vicinit

h

<

I.VJ

of the water wheel 1308, as shown

=

in Fig. i5.
In the flow rate detector 120 configured as above, the
water wheel 139 rotates when the raw water flows into the
ilter cartridge 3, whereby the magnet 136 embedded in the
water wheel 130 rotates and the magnetic field changes

accordingly. The magnetic switch 121 opens and closes
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water feeding pipe 110. The rota.-ion shaft 113 for supporting the water
wheel 130 is arranged at substantially axis center of the raw water
feeding pipe 110 in the cartridge water feeding port 23, and the water
wheel 1.30 is fitted and fixed to the cartridge water feeding port 23 after
being inserted to the rotation shaft 113. In this case, a water wheel
fixation shaft 23c is arranged so that the water wheel 130 does not move
twindheterienef thesaw-water feeding pipe<l 10at: the-cartidge water
feeding Dort 23, and thus the water 54 wheel 130 can rotate without
regmaving tyshedloweoftherralv watersAsshowasindhe explogedted and
perspective view of Fig. "2, the power supply unit 140 is mainly
t ragosdigtrteecby a battery rgderyl44narranded. in the main body 2, a
coin-type lithium manganese dioxide battery 141 (hereinafter referred to
as battelycordl)ia rérovable [Fatery ebvertiu? forvatel tighily fixingtRe o
battery, an anode fitting "_43a and a cathode fitting 143b arranged in the
Didatteny holflef 184, Endithe fike *Fhé Battéry ‘Covef 142 icltdes a tibular
battery attachment portion 145 and an O-ring 146 at the outer peri he%ém
<3 he g‘?ﬁe Watéris preventad font e réri?mﬁ‘t%‘&g téty attachmieht pbition

or Mhen the batiery, cover 142 is_ attached fo the pattery holdgy 144,by a
bayonet mechanism:.

fixation rib 23b is arranged at a fit-in portion 23a of the

cartridge water feeding port 23. An engagement portion 117

water take-out port 111 at the end of the raw water fseding
pipe 110 to be fitted into the fit-in portion 23a, so that

the raw water feeding pipe 110 dees not rotate wnen

m

|,_..J

replacing the filter cartridge 3 attached to a bayonet
connecting portion 114 arranged at the other end of the raw

[ = 7 : Ll
water feeding pipe 110.

3

The rotation shaft 1132 for supporting the water wheel

3

13C is arranged at substantially axis center of the raw
water feeding pipe 110 in the cartridgs water feeding port
23, and the water wheel 130 1s fitted and fixed to the
cartridge water feeding port 23 after being inserted to ths
rotation snaft 113, In this case, a water wheel fixation
shaft 23¢c is arranged sc that the water wheel 130 does not
move in the interior of the raw water feeding pipe 110 at

the cartridgs watsr feeding port 23, and thus the water
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A cutout 147 is formed in the tubular battery attachment portion 145, so
that the battery can be easily removed by hooking a finger. A recess 142
for inserting and turning a coin is formed on the surface of the battery '
cover 142, and characters and i?lustrations indicating the standard of the
battery and the rotating direction for opening and closing are engraved at
the periphery. Therefore, the user can detach the battery cover 142 from
whetbe battery holdes 144« usingras coinredter cheeking the standard ot the raw
battery and the rotating direction of the battery cover 142 to replace 55
watthe battery 141. The anode fitting 143a and the cathode fitting 143b
arranged in the battery holder 144 are respectively wire- connected to the
display 2mit'50:showreinaFig 1 b4 svithree deac wire v and tise powelisy . 12,
supplied from the battery 141 to the display unit 150. The lead wire is
thefixeepthe Upatety Hoider 14y By way of aruBBELé4y 129, &Ad 3uBRT LTy
~rubber cap 149 prevents water from entering the anode fitting 143a, the
no lGffiodd fittngAT436, afd I bAftery &ftachmentpdition 14854ong tHe"
-lead wire. The battery 141 may be a Erimary pg%er /or a_secondary
METASTY Sarfdh ey Be AlRainTe dry' Battery = Tranganese dry battery; siver
b oxide bﬁtﬁrﬁ' air Iqqegn Obgltgrx, an tthike in adgitio&to the lithium

2hattety “suich’as lithiun manganese dioxide battery capable of stably

tightly fixing the battery, an anode fitting 143z and a
cathode fitting 143b arranged in the battery holder 144,
and the like.

The battery cover 142 includes z tubular battery
attachment porticon 145 and an O-ring 146 &t the outer
periphery, where the water is prevented from entering the
battery attachment portion when the battery cover 14Z is
attached to the battery holder 144 by a bayonet mechanism.

A cutout 147 is formed in the tubular battery attachmen

ot

portion 145, so that the battery can be easlly remcvel DY

hooking a finger. & recess 148 for inserting and turning a
coin is formed on the surface of the battery cover 142, and
characters and illustrations indicating the standard o the

pattery and the rotating direction for opening and closing

are engraved at the periphery. Therefore, the user <an

T

detach the battery cover 142 from Ths battery holder 144

using a coin after checking the standard of the battery and

the rotating direction of the battery cover 142 to replace

w
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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 require a large installation space. In
the case of a small battery, the main body does not significantly enlarge
or the weight does not significantly increase, and thus the cost also does
not greatly increase. The display unit 150 will be described below using
theFigat4<ke display unit 150 is arranged on the front surface 56 side of
the water purifier so that the display can be easily seen. The display unit
150riscareanged With a1 eigcuit Bearshkb I-providedwitle a:GRUjag 143b
transparent board holder 152, a frame for circuit board 153 for supporting
a ¥ rad fiRingrthe foircoit board 150 toithe bddrdeholdersEB2; cand alliquid- re -
crystal display unit 1.70. The CPU receives power supply from the power
cogupphegnit 240, hserforaist g8l calation-basedorivthe pulse Signaf froii-thes
flow rate detector 120, and transmits an output signal to the liquid crystal
Leafisplay @initA70. ARSoperdtion batte Rrart&tged 6F the*Eiréit béard 18%.
__Arest button 155 for returning the dis“playpon,tent to an initial state and a
o ChPfidge SRfetY buftoh 158%or detfing Fic tyPpe st cartridyé e Hrranged
o5 197 he gpergtion bytjon, The direuit board foL s anianged inthe .

rubber cap 149 prevents water from entering the ancde
fitting 143a, the cathode fitt;ng 142, and the battery
attachment portion 145 along the lead wire.

The battery 141 may be & primary battery or a
secondary battery, and may be alkaline dry battery,
manganese dry battery, silver oxide battery, air lead

battery, and the like in addition to the lithium battery
such as lithium manganese dioxide battery capable oI stably
supplying power for a long period of time at a relatively
high voltage. The shape i1s preferably a small battery such
as button chape or coln shape that 1s light weight and that
dees not reguire a largs installation space. 1In the case
of & small battery, the main boay does not significantly
enlarge or the weight does not significantly increass, and
thus the cost also does not greatly increase.

The display unit 150 will be described below using

Fig., 14.

The display unit 150 is arranged on the front surface



board holder 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
corresponding position of the board holder 152, and the opening is water
tightly blocked with an elastic film. For such elastic film, flat plate-shaped
switch rubbers 157, 158 are fitted therein, resin fixation frames 159a,
s 1. dkb0grarenairanged-thereart icovek the-peripheral edge obtheswitche
rubbers, and the inner side of the fixation frames are ultrasonically
cawelded &7rs0 dBite closely attachwith 1he board: helder<therefdre a
ultrasonic welding portions 159b, 160b are formed at portions closely
clattachingtortie ldoarg holder 4% 2vwortthez baek sudace siteref:the fixatien d
frames 159a, 160a. The display unit 150 assembled as above is
hogesmmedatedoreihe iiner side of itie waterpukifier Aiain shody; tatris,
in. a space formed by the upper body 50 and the lower body 60. The
an%\ﬁé%l&@@y 60s arrafged withea Fib-(hot SRowRT fdtPositioring'thie <
display unit 150, and is fixed with the display unit 150. Switch operating
AN ottionsB T4 57 Afcdrrnged-at pditions dorresporiding “to'this Switth
rubbers 157, 158 of the upper body 50. Since a mqry?er ha\(jgg
po%?djeétfg S §"j6’,%§b°§r?a|$goewd on e back ‘Side is ar ané)eecrét the Sswitch
= O0eraling portions $13, 52, s, proleqions Sitb, 52 anhe nagk side .
deform the switc

+

detector 120, and transmits an output signal to the liguid

-

crystal display unit 170.

An operatilon button is arranged on the circuit board

[
n
+

A resgt button 155 for returning the display content

(8]

an initial state and a cartridge select button 15¢ for

ot

setting the type of cartricge are arrangsd for tThe

operation button. The circult beard 15l is arranged in the

board holder 152 so that water does not enter therein, but

The operation putton erranged thereon needs to be abl

to

{u

o

be pushed. Thus, an operation opening is perforated at the

Fh

portion of the operation button corresponding position of
the board holder 152, ana the opening is water tightly

blocked with an elastic film. For such elastic £ilm, flat

3

ilate-shaped switch rubbers 157, 158 are fitted therein,

=

resin fixation frames 15%z, 160z are arranged thereon to

cover the peripheral edge of the switch rubbers, and the

inner side of the fixation frames are ultrasonically welded



rubber so as to reach the reset button 155 or the cartridge select button
156 when the switch operating portions 51a, 52a are pushed, whereby
the operation of pushing such buttons is performed. An elastic sheet is
laminated on the front surface side of the switch operating portion 51a,
52a. he the reset button 155 and the cartridge select button 156 arranged
in the board holder can be pushed by pushing the switch operating
so PRstion,Sias22a aranged wny the.owee suHace; Therefore, thenbuttanhre,
pushing operation 58 in time of reset and in time of cartridge selection is
ul faciilated: Rurthermgrecsingethe hutton doexinotneed dehedpushed with
a pointed object such as a pencil, rubber damage at the surface of the
pobuitoncatseddythepointedr.object dées hotzoctundheéavatéfproofefféct
can be maintained over a long period of time, and malfunction of an
baakcgraté display,deset ahd sthélikecarrbe pravented: “Morddvet, the
possibility in which the switch rubber may rip is eliminated since the
projéétiors-518,2528:6a the' PackSide bt the switelr®peération portion has
a shape without an acute angle portion. In order to prevent water from
&CBREHFiRgfdethe L BGard RdiderrtsEfom theoutéitié andthe ciretit™a 11
. board 151 from. malfunctioning, preferably, the circuit board -%S-L%nd
ooy -ightierysia. tisphy GRFTC e iersd iffhe P0=F Po%

the lower body €0. The lower body 60 is arranged with a

3

ol ana

rib (not shown) for positioning the display unit 130, and

is fixed with the display unit 150. Switch operating

n

portions 5le, 5Za ar

D

arranged at positions corresponding

pot
(82}

to the switch rubbers 7, 158 of the upper body 50. Since
a member having prolections 51b, 5Zb arrangsed on the back

side is arranged at the switch operating portions 5la, 32a,
The projecticons 51k, 22b on the back side defcrm the switch

rubber so as to reach the reset button 155 or the cartridge

select button 156 when the switch coperating portio

3
w
(@]
[
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52a are pushed, whereby the operation of pushing such
buttons is performed. An elastic sheet is laminated on the
front surface side of the switch operating pertion Sla,
5Za.

Thus, the reset button 155 and the cartridge sslect
putton 156 arranged in the board holder can be pushed by
pushing the switch operating portion 5la, 5Za arranged on

the outer surface. Therefore, the button pushing operation



board holder 152 and fixed with the game for circuit board 1.53, and then
sealed with the curable resin 154 (sealing material) and performed with
the waterproof processing. The waterproof processing does not need to
be individually performed on each part by performing the waterproof
processing in such manner, whereby the manufacturing steps can be
simplified and the manufacturinc cost can be reduced. Two-liquid mixed
in typerpolyfirethane resia, époxy.resinfand therlikesmaydiesusecd-for the
curable resin 154. The liquid crystal display unit 170 will now be 59
faglescibeddAs Shown &y Figr 94, theliuid trystal displag oait 170tsneed
positioned at the upper part on the front side of the main body 2 while
TO BeindPaRéctly stipdortedoby- Bihe fixed tothe eedit Board P51 &Sblas beer
easily seen by the user durlng use. The liquid crystal display unit 170 may
dardgranged at & pbsition spackdaparTroin thé Efcit Boardangointed
wire-connected with the lead wire and the like, but the signal can be more
© ?Sl?abl;??r%ﬁsr?]ﬁred)ﬁ ﬂﬁ%otly”s%pﬁ%hea%y%% fied fo the Tirctft board
151. The CII’CUIt board 151 prowded with the CPU calculate the
r%egrar%eal flow raté that p%ssed through thie fiow rate” dete %or fZO Based
an 0D I pulse siguahitom. fhe flow ratg. detector 420, and displays s, oq.

result thereof. Regarding the display method, a filter cartrldge
Mof@@@%@pegﬁe possibility in which the switch rubber may
rip is eliminated since the projections 5lk, 52k on the

back side of the 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 cutside and the circuilt board 151
from malfunctioning, preferably, the circult board 151 and

the liguid crystal display unit 170 are inserted in the
.board hoider 152 and fixed with the frame for circuit board
L53, and then sealsd with the curabls rasin 154 (sezaling
material) and performed with the waTerprooi processing.

The waterproci processing dces not need to be individually
performed on each part by performing the waterproof
processing in such manner, whereby the manufacturing steps
can pe simplified and the manufaéturing cost can be
reduced. Two-liguid mixed type polyurethane resin, epoxy
resin, and the like may be used for the curable resin 154.

The liguid crystal display unit 170 will now be

it
jte



indication, element 171 for counting down the integrated flow rate and
notifying the cartridge liiespan, 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 a cartridge type indication
element 173 for indicating the type of filter cartridge are arranged, which
elements are turned ON, turned OFF, or flickered to indicate the liiespan
d=9kthe, cartridge, the lifespan of the battery, and the type of cartridge. 60
The display method of the cartridge lifespan may adopt a method of
countingsup fom Zeto gr a methed of seguentially Wraing QNor OFRa: «
plurality of blocks other than counting down the integrated ~_low rate. A
17 plurality of fittexeartridgescd withdiferent difespants prepaned accoding
to the volume and the ability of an adsorbent layer 211 and the like filled
thinsidel Thecuser<anappropratety seleetthé filtenmaotridge aceordingiteed
the ability and the lifespan, operate the cartridge select button 156
toatdordingrtothe selestedifilter cartridge Bpahd setthelappropriatey the
cartridge lifespan. The filter cartridge 3 be briefly described with reference
USRIFigUIS I Thé fifter chftfidge Bhab & Falk Waterfreteiving port= ~/C may

be arranged at a position spaced apart Irom the circult
board and wire-connected with the lead wire and the like,
but the signal can be more reliably Lransmitted 1f directly
supported by and fixed to the circuilt board 151.

The circuit board 151 provided with the CPU
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The integrated flow rate that passed through the flow rate
detector 120 based on the pulse signal from the fliow rate
detector 120, and displays the result therecf. Regarding
the displayv methoed, a filter cartridge replacement
indicaticn element 171 for counting down the integrated
-

flow rate and notifving the cartridge lifespan, a battery

replacement indication element 172 for indicating the

H
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ement timing involved in the lowering of the wvoltage

h

O
Fh
®

power supply unit 140, and & cariridge typs
indication element 173 for indicating the type of filter
cartridge are arranged, which elements are turned ON,

turned O
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cartridge, the lifespan of the battery, and the tType of

cartridge.



203 connected to the raw water feeding wipe 110 shown in Fig. 10
arranged at the side part of a case 201, and a purifier water discharge

port 204 including a plum |_ty of shower holes for filtering the raw water
taken in from the raw water receiving port 203 and discharging the same
as purified water arranged at the lower part of the case 201. A cylindrical
projection 202 formed at the bottom surface on the interior of the case
201rhas alewerenchot aceylindricakmember 205 ditted thereimandy adopt
arranged by way of the 0-ring 206, and the outer peripheral surface at the

a mgchupperfand lowerendsofihercylindricab member205iares fixed to the

inner wall surface of the case 201 by way of ring-shaped primary filter

se@@Tand secordary: fitter 208.0x hBHGW fibei burdle 2094A ViHicks Beplartalitr

of hollow fibers is bundled and bent to a reverse u-shape and

“hagecBRitGdaed IS diranfed insige the-gyiindrical niember 205. Both

terminals of the hollow fiber bundle 209 are sealed a_nbd fixed (potted) with
a clrablefesin-210 Sérving 88 a Sédlingtagent fifled t6 Inlgap Besieen
he hollow fibers and between the hollow fiber bundle and the cylindrical

1 ‘ : ) . -
*IMémBer 205 3t the fower Part 51 the BylntdricaP memitdt 2051 Sinea the
.. potted portion is g@rtia:%/ cut and removed be&org{igirg to the case 201,

2%me terminald of the ho

ent,. layer 4 n e T LEe
ow fiber-bundfe 209 afe Shéned towards 17

inQH&iQ‘?d Wﬁtgru@écﬁha&gﬁ pgf)'f@%%%riately select the filter

cartridge 3 according to the ability and the lifespan,

operate the cartridge select button 156 according to the

seiected filter cartridge 3, and set the appropriate

cartriage lifespan.

~ e

The fllter cartridge 3 will be briefly described with

The filter cartridge 3 has a raw water receiving port

203 connected to the raw water feeding pipe 110 shown in

b=

Fig. 10 arranged at the side part of & case 201, and a

purifier water discharge port 204 including a plurazlity of

shower holes for filtering the raw wabter taken in from the

raw water receiving port 203 and discharging the same as

puri

B

cyiindrical member 20!

0f the O-ring 20€, and the outer

n the interior of th

I

ied water arranged at the lower part of the case 201.

cylindrical projection 202 formed at the bottom surface

case 201 has a lower end of a

M
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o
i
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therein and arranged by way

eripheral surface at the

s,



A substantially cylindrical space formed between the cylindrical member
205 and the inner wall surface of the case 201 is arranged with the
adsorbent laver 211 made of activated carbon, zeolite, ion exchange
resin, che'_ate resin and the like. A _ransparent cap 212 is fitted at the
upper part of the case 201 so that the hollow fiber bundle 209 and the
adsorbent layer 211 can be easily filled in the case 201 and the degree of
- upsiainpfdhe bplowdiber can benheasily seenfromitheautside 24 Tap:2l4 is
- removably arranged with the case 201 at the upper part of the 62
fiseainsparentcap2i: 63-CLAMS FEcwatef puriierdackiding abflowspath £
switch with a plurality of low paths and a valve body for selectively
rircxpeﬂmgaanﬁ closimgrthefpldradity 6Fffove pathsewhersinyfof the fow4isth
arranged "_n the flow path switch, at least a raw water shows--
intréductiohportake & raweater 2étfearn introduietion portareidrrariged, a
raw water discharge shower discharge port is arranged on a downstream
ho sifdiofthedai wateP SHEWRE irtFsdUeEB poft dhd & V&N SWatet $heam and
discharge port is arranged on a downstream side of the raw water stream

3SR ItioRDort aRl = LUBStartialy fiscéhapsd rattier plaldSMtra <92

s BLUTRIY o water flow holeg I3 arianged 00 & flow path gtween the

and fixed (potted) with a curable resin 210 serving as a
sealing agent filled to the gap between the hollow fibers
and between the hollow fiber bundle and the cylindrica
member 205 at the lower part of the cylindrical member 205,
Since the poitted portion is partially cut and removed
pefore fitting to the case 201, the terminals cof the hollow
fiber bundle 209 are opened towards the purifled water
discharge port 204.

A substantially cvlindrical space Iormed between tThe
cylindrical member 205 and the inner wall surface cf the
case 201 is arranged with the adsorbent laver 2
activated carbon, zZecilie, 10n exchange resin, chelate
resin and the like. & transparent cap 212 is fitted at the
upper part of the case 201 so that the hollow fiber bundls
209 and the adsorbent laver 211 can be easily filled in the
case 201 and the degree of stain of the hollow fiber can be
easlly seen from the outside. 2 cap Z14 is removably

arranged with the case 201 at the upper part of the



raw water shower introduction port and the raw water shower discharge
port. 2. The water purifier according to claim. 1, wherein a diameter of the
plurality of water flow holes formed in the rectifier plate is greater than a
diameter of a shower discharge hole formed in the shower discharge port.
3. The water purifier according to claim | or 2, wherein a sum of area of
the plurality of water flow holes formed in the recti. fier plate at a rectifier

trasuttace«nfihe 264 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. 4. The water purifier
according to any one of claims 1 to 3, 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. 5. The
water purifier according to any one of claims ito 4, wherein a cylindrical
rib for covering the periphery of the raw water stream discharge port is
arranged; and the raw water stream introduction port is arranged
immediately above the raw water stream discharge port. 6. The water
purifier according to any one of claims 1 to 5, wherein a hole thickness L
of the shower discharge hole at the shower discharge port is smaller than
or equal

&)}
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to _ nm. 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, 65 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 watérStteam discharge hole is arranged at
a central part and a plurality 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 o
shower distlidrgs HolesLis ifadd of & Udiictfaraing-Shapet-StaffessStesf- t
plate perforated with the plurality of shower discharge holes and formed

& Watht @uiduis &t peripferaFéddes Hhdean mher pefiphieraPédge afd ahv e 1Y
outer peripheral edge of the circular_ring-shaped stainless steel plate are

OPSANGWICHEY With Fesif formiing atomer bedy of theThak body. “Ier="
for the flow path arranged in the fliow path switch, at
ileast a raw water shower introducticn port and a raw water
stream introduction port are arranged, a raw water
discharge shower discharge port is arranged on a downstream

side of the raw water shower introduction port and a raw

water stream discharge port is arranged on a downstream

sice of the raw water stream introduction port, and &
substantially disc-shaped rectifier plate witnh a plurality

ot

of water flow holes is arranged on a flow path betwesen the

¥

raw water shower introduction port and the raw water shower

discharge port.

2. The water purifier according To claim 1, wherein a

{®]

diameter of the plurality of water flow holes formed in the

rectifie n & diameter of a shower
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discharge hele formed in the shower discharge port.

3. The water purifier according to claim I or 2,
wharein a sum of area of the plurality of water Iflow holes

formed in the rectifisr plate at a rectifier suriace of the



8. The water purifier according to claim 7, wherein the circular
ring-shaped stainless steel plate is integrally molded with the lower body
of the main body. 66 9. The water purifier according to clam; 7 or 8,
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
recautét periphetal edges1athe waterpurifieracedrding:to claim 9shower
wherein one to three ribs connecting the inner peripheral edge and the
di=zmiterperipheral édgeare aranged towards thE babk rside pf the water
purifier. 11. The water purifier according to any one of claims 7 to 10,
shapieereil-a thiekaiessrefthe TirtiRrging shaped ssraiflessisteel plage it -
range of between 0.5 and 1.0 mm. 12. The water purifier according to any
one of claims 7 to 1.1, wherein a portion of the raw water shower
discharge port attached with the circular-ring shaped stainless steel plate

is a‘separafe Heniertemovable Witlr YeSpedt tothé Paif Body 1sT 22~
; ,Watgr purifier includ r\lfg a selection yalv_g body ‘é"~ith31°%m§hafé gpdbaa ..
+ ‘plurality of sefedtion valves, a7 =+ S7OWsE Gesene ge port nas &

substantially circular ring shape, the ravw water stream

discharge port being formed at substantially the middle.
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raw water stream discharge pori 1s arrangsd; and

the raw water stream introduction pert is a
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immediately above the raw water stream dischargs port.

6. The water purifier according zo any cone of claims
i to 5, wherein a hole thickness 1L ©f the shower dischargs

hole at the shower discharge port is smaller than or egual

7. A water purifier including & main body internally
incerperating a selection valve and a filter cartridge
removably attached to the main body:; wherein

the main body includes,

h
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selection lever connected to the camshatft, a ratchet mechanism or a
one-way clutch mechanism for transmitting the rotational 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 back side by a pushing operation or the front side by a
pulling:operatien ancautomatically reiurnedde the rerigiaal pesition, facing
upward or upward by the return spring after the rotation. 14. The water
puritieraccording:toctlainh 23 gwherein: afconnéction duhe tscartargedsat
an end of the camshaft coupled with the selection lever, a locking rib for
wapreventing slip-out is arranged at an outer periphery the connection tube,
and an indication member for indicating a water discharge state is
arrapgéd ohrard dsutep periphefd site 6fahé cohRfectibimbe. IBVTHater
water purifier according to claim 14, wherein a ratchet teeth and a ratchet
-eﬁgvﬂlﬁ‘ed@”r\ﬁng PoFiGHOT *@ﬁgadfi‘ﬁg Wwith a'eatcétet pawt Ferhber-eT
conflgunng the ratchet mechanism are arranged on an inner side of the
caE5AnEddn tube and the end of the camshaft coupled with the 68

conn%ctlon tube respe(;tivel%/1 16. The water gurlfler accordlng to any ane
of claims =" eF cischarge port wnich

a raw water stream discharges hole is arranged at a central
part and & plurality of raw water shower discharge holes is
formed at z substantialliy circular ring part cif the
peripheral edge;

the substantially circular ring part formed with the

plurality of raw water shower discharge holes is made oI a

circular ring-shaped stainless steel plate perforated with

(T
+

the pluralitv of shower discharge holes and formed with
cutouts at peripheral edges; and

an inner peripheral sdge and an cuter peripneral edge
0f the circular ring-shaped stainless stesl plate are

sandwiched with resin forming a lower body of the main

body.

8. The water purifier according to cliaim 7, wherein

the circular ring-shaped stainless steel

ks
[
n

integrally molded with the lower body of the main body.
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13 to 15, 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. 17. The water purifier according to any one of claims 13 to
16, wherein the locking rib arranged at the outer periphery of the
confectidn4¢ube ok thesselecticirlever satatesyalong dhe ends of thes fwo
ribs. 18. The water purifier according to any one of claims 13 to 17,
wheuhereintaspring racdeiving popticiisrararngedisol estoprefect froatthehas
locking rib arranged at the outer periphery of the connection tube of the
ngelatlibn |©Fer HhE SpHNgFEEeitnG portorPbeiny dontasted 16 onedfdhe
two ribs to determine the rotation range by the rotational operation of the
SaEIetHon fever -0 TERE wRRET puitifie? BEE6Tding to amyPéné-of B@aimE 13
to 18, wherein a spring accommodating portion is 69 arranged on the rear
COLjitice SRl Ofthd EetectiBh vaive Hody S26.STHE Water putifie? according
o ta any one oengIa}:ims 13 to 19, 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

10. The water purifier according to claim 9, wherein
one to three ribs connecting the ilnner peripheral edge and
the outer peripheral edge are arrangsd towards the back

the
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ater purifier.

]

12. The water purifier according to any one of claims
7 to 10, wherein a thickness of the circular-ring shaped

stainless steel plate 1s in a range of between 0.5 and 1.0

mr.

[

2. The water purifier according to any cne of claims
7 te 11, wherein a porticn of the raw water shower
discharge port attached with the circular-ring shaped
stainless steel plate i1s a separate member removable with
respect to tThe maln body.

13. A water purifier including a selection valve body

with a camshaft and z plurality cof selection valves, a

7



the selection valve body, and a f-t-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. 21. The water purifier according to any one of
claims 13 to 20, wherein the raw water feeding pipe includes a rust end
to be connected to the selection valve body and a second end for
se copnecting the-filter carttidgeqa rotatior shaftdfor supperting water wheel
for flow rate detection is arranged inside the raw water feeding pipe, and
me@naengagemeat poriondor engaging mathithe fixa'. fon-rib of rtbesetection
valve body is arranged at the first end. 22. A water purifier including a
thenaginbodydnteknallye ircorporatifg a selectibhvalvenand esfilter cartriege
removably attached to the main body; wherein 70 a resin body configuring
cafia fidin bady i formied witls ranlapplication filr hiade of fransipar8at L on
resin material including fluorocarbon resin or silicone resin on an outer
Le¥EHace. 23 THe-Waleh purifier accBtdingts Ehaif 22, wherein the
application film is a film formed b apyplly an adhesive au %mentln

agentfo theGiiterStirface orhe Tedin %&W&ph? bl
aolfansharent resin matgral Qg0 o vor purifier, rotated to the

back side by a pushing cperation or the front side by a
pulling operation, and automatically returnsd to the
original position facing upward or upward by the raturn

spring after the rotation.

14. The water purifier according to claim 13, wherein

a connection tube is arranged at an end of the camshait

coupled with the selection ol

or

st

}Jﬂ

ever, & .rocking ri

pef

e

preventing siip-ocut is arranged at an outer peri

'3

hery of
The connecticon tubse, and an indication member for

indicating a water discharge state is arranged onp an out

m

ks
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15, The water purifier according to claim 14, wherein
a2 ratchet teetn and & ratchet pawl receiving porticn for
engaging with & ratchet pawl member configuring the ratchet

mechanism are arranged on an inner side of the connecticn

tupe and the end of the camshaft coupled with the

68



24. The water purifier according to claim 22 to 23, wherein the application
film is a film formed by applying and reaction-curable a fluorine or silicone
reaction- curable material containing catalytic agent. 25. The water purifier
according to claim 24, wherein the catalytic agent contained in the
reaction curable material is one of dibutyl tin, aluminum complex,
zirconium complex, and titanium oxide. 26. The water purifier according
conoanyione of.claimse 22rte@5, whierein a thickness of the application film

is between 10 and 30 ym. 7'_
16. The water purifier acceording to any one of claims
13 to 13, wherein the selection valve body 1s arranged with
twe ribs so as to cover the coupling portion of the

camshaft and the selectlion lever, the portion corresponding

xi

o the indication member for indicating the water discharge

-

be
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ng arranged between a gap where the two ribs are
not present.
17. The water purifier accoerding to any one of claims
13 to 16, wherein the lcocking rip arranged at the ocuter
periphery oi the connection tube of the selection lever
rotates along the ends of the two ribs.
18. The water purifier according to any one of claims

13 to 17, wherein a spring receiving portion is arranged so
as to project from the locking rib arranged at tThe cuter
periphery of the connection tube of the selection lever,
the spring receiving poriion beling contacted to one of the

two ribs to determine the rotation range by the rotational

operation of the selection lever.

The water purifier according to any one of claims

13 to 18, wherein a spring accommodating portion is



arranged on the rear surface side of The selecticon valve

body.

20. The water purifier according to any one of claims
13 te 19, wherein the raw water feeding pipe Ior feeding
the raw water to the filter cartridge attached to the water
purifier main body 1s connected To the downstream side of

the selsction valve body, and a fit-in portion for

connection of

+

he raw water feeding pipe is arranged on a

(=N

rear surface side oI the selecticn wvalve body, the fit—in

21. The water purifier according to any cne of claims
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irst end to be connected to the selectlon valve body and za
second end for connecting the filter cartridge, a rotation
shaft for supporting water wheel for flow rate detection is
arranged inside the raw water Ifeeding plpe, and an
engagement portion for engaging with the Zixation rib of

The selection valve body i3 arranged at the Zirst end

22. A water purifiesr including a main body internally
incorporating a selection valve and a Iilter cartridge

removably attached to the main body; wherein

70




a resin body configuring the main body is formed with

an application film made cof transparent resin material
including f£lucrocarbon resin or sili
surface.

cone

resin on an outer

er purifiler according to claim 2Z, wherein
film is a film formed by applying an
g agent to the outer

surface of
pody and then appil

in

<

the resin
transparent resin material
thereto.
24, The water purifier accord
whereln the application Zilm is a fil
and reactlon-curables &

fluorine or
curable materizl

cone reactlion-
containing catalytic agent
25 The water purifier according tTo clalim 24, wherein
the catalytic agent contained in the reactlion curable
material is cne of dibutyl tin, aluminum complex,
complex, and titanium oxide.

zirconium

The water purifier according to any one
22 to Z5,

wherein & thickness of the application
between 10 and 30 um.



