DESCRIPTION WATER PURIFIER TECHNICAL FIELD The present
invention relates to a water purifier. BACKGROUND ART A
counter-top type, a direct faucet mount type, 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 elements are known
for a water purifier. In theldifstt fagce:mount type water purifier used
by attaching a main body to the faucet and selecting the flow path with a
selection valve, a type of difécthFdisERafgifG:the raw water from the main
body, and discharging the purifeied water from the main body or directly
discharging the purified water from a cartridge attached to the main body
m@&r%gﬁe@g%ﬂ% discharging of the raw water and the purified water is
typically performed by operating a selection lever which cooperatively
operaies mithothe-selectionvalve, o1 accs to 2 water purifier.
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In the direct faucet mount type water purifier used by
attaching a main body to the faucetr and geleoring the flow
path with a selection valve, a type of directly discharging
the raw water Zrom the main body, and discharging the

purified water from the main body or directiv discharcin

it

the purified water from a cartridge attached
body is propesed. The discharging of the raw water and the
purified water is typicaily performed by operating a

Tams 4 R RNt < L e ;
seiection lever which cooperatively operates with the

selection valve.

The following techniques (1) to (3) are disclosed from



The following techniques (1) to (3) are disclosed from the prior art for
such water purifier. (1) Technique related to shower discharge of
water purifier In such water purifiers, a method of discharging water
from a shower discharge port including great 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 flow path switch and a
trshawerdisehargécport-has a-small crass-seetional area compared to the
shower discharge port, the water flowing in from the shower introduction
port isinotiaHoraty distibatettoteach shewerdhelel:anddhe imannenthe
shower water is discharged tends to vary depending on the position of the
Pshower'discharge port.  As a method for solving such problenm patent
documﬂlenst,_lﬂgis‘glo@wsgﬁs a water. Purifier in which an gpening_ area of the
show@r holé s rédtced iiran aim of giviig 16128 t8the shiowerwater fiBwe
= Q50 saupIPTnpaent dogument ) he rggessing method of fgming
great number of shower holes having a small fameter in a thin plate is
siealizetbta-reducerthe epening area of the shower. hole, However, when
the faucet is fully opened, or at locations where the water pressure of the
divatee lige is begimatlyhighzar excessivedead is:appled tathe.thin plate at
the position immediately below the shower introduction port, whereby the
(RRireplate fiay Be defctied or breaiamd even the showerwateris not

_uniformly discharged. o
the water purifler malin body communicating & flow path

switch and 2 shower discharge port has a small cro
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5
secticnal area compared to the shower discharge pors, the
water flowing in Zrom the showser introduction por: is no
uniformly distributed to each showsr hole, and the manner

the shower water is discharged tends to vary depsnding on

the positien of the shower discharge por:t.
As a method for solving such problem, patent document
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shower water flow or to save water, Irn patent document 1

the processing method of forming great number of shower

noles having a small diameter in a thin plate is realized

to reduce the cpening area of the showsr hols However,
when the faucet is fully opened, or at locations where the
water pressure of the water line is originally high, an

excessive load 1s applied to the thin plate at the position

o



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 part. in this method, if the thin plate as described in patent
document .1 is used in the shower discharge port, the rectifier means
imganhiot bel integrally molded rane the rectiien means needs tgherehy the
separately arranged. As one method of separately arranging the
thigetifiepireansy pateri dbeunteht @ pioposes anmethad: cf arranging:the
rectifier means at an intermediate position between the shower
"EhfroduEtiol poffor e dstFeariside 8f the shower supply port and the
shower discharge port. The water introduced from the shower introdtiction
port i§ uRiformly dispersed in Tive eircumtsrenitial drseHBI by anarmias s
ring-shapgd rectifier.means and_then discharged from the shower hole.
i I—%v%ﬁe%%ﬁéi%ﬁbe% tﬁ@%é’gtif?ergrﬁé%%é isO%oSt“'gﬁdr%%sré}a at all'and the
respecificmodesefunitormly, discharging from the showerdischarge portis, .
not suggested. In patent document 4, three spherical bodies are
rancerporatett inthemain Bodyas sesetection-valye rsa thatione arbitrary:
discharging method can be selected from a raw water stream type, raw
Onyatet Showerdypé, and purfied water dischargedfrdnetheicartridgeswithar
.Selection lever.  The discharge port of the raw water stream type and
the TanATals Showsity pe 8 gBReraiy arrarget - atthetewet sutface of
A ain.body. The main body is mostly made of resin, and the shower
Sﬂp?c?r(t%n s ’rr%%%c%ﬁe Bhower hile diretty Formisd imthe-resin. “Fhug’ viish
= isRLOvarA long,pedod of time iy being atached o (e fayget waler,
cleanser-, and the like may splash in the kitchen t%ereby forming a hio-film
diatthe:periphery of the-shewer hole-orblgeking the shower hole.-21 1y

melded, and the rectifier means needs to be separately
arranged.

As one method of separately arranging the rectifier

means, patent documenti 3 propoeses a method of arranging the
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ctifier means at an intermediate position betwesn th
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shower introduction port on the upstream side of the shower
supply port and the shower discharge port. The water
introduced Irom the shower introduction port is anzformly

dispersed in the circumferential direction by an annular

shower hole. However, the shape of the rectifier means is

not addressed at all, and the specific mode of uniformly



As shown in patent document 5 and patent document 6, a method of
providing the shower portion of the water purifier with a stainless steel
plate is proposed. Patent. document 5 discloses a stainless steel plate
having a shower water sprinkling hole formed in an annular form of two or
more columns, The characteristic lies in that the raw water discharged
from the annular shower water sprinkling hole on the inner side is
discharged towards the center axis of the stainless steel plate. Patent
f{lﬁ;‘zumegt 6 discloses a mode in which an insert molding hole is formed.
in the stainless steel plate, and P reinforcement rib is fixed through insert
molding wvitheresimo cur(@) Technigueselated 4¢ selectionJever af,water
purifier Conventionally,of LransnLtting the rotation of a dial or a lever
Lrgirastiyteta shaft. ang openiclose drivingonsalvecthrough dinve: shaft, ‘and:
a method of converting the rotation to a reciprocating movement and
“Therfdrmih§ihode seféctioh are KifovirPas@metifod et seleeting e 2 raw

dJscha e mode of the water purifier. Such conventional methods require
dhst ghtaftﬁed%ﬁaﬁg er shower tvype, and purified

wazter discharged from the cartridge with a sslsction lever.
The dischargs port of the raw water stream type and
the raw water shower type is genesrally arrangsd at the
lower surface of the main body. The main body is mostly
mads of resin, and the shower portion also has ths shower
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forming & bio-film at the periphery of the showsr hols or
blocking the shower hole.
As shown in patent document 3 and patent document &, a

method of providing the shower porticn of the water

gocument o discloses a stalnless steel plate having a
shower water sprinkling hole formed in an annular form of
Twe or more columns. The characieristic lies in that the
raw water discharged from the annular shower water

sprinkliing hoele on the inner side is discharged towards the

Patent documenit € discleszes a mode in which an insert



- lever to a target position, and have
position to which it is to be operatad

inconveniency that the operation
needs to be checked and whether or

not the operated position is accurately adjusted to the target position
needs to be cheevery operation.he adjustment position is shifted,of each
di. scharge mode may be in aisting state. Therefore, in view of checking
and position adjustment, the selection of the discharge mode in the

conventional ateLief- may not necess-

mcobventionak is formed in the

reinforcement

resin.
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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 reliability of the seal is
often adopted as a structure of a selection valve at the interior. In such
structure, however, satisfactory sealability is obtained but a relatively arge
force is required to attach and detach the valve element to and from the
water flow hole, and accompanied therewith, a relatively large force is also
required in the operation force for selecting the discharge mode, As a
stwaterypurifier in which dhe discharge mode-ean beery easilyselected
with the true one-touch operation without requiring adjustment of the
steperation positencand trelike] amdhin:partiedlan:in which thelopeialitity
_and the operation feeling of the selection lever are enhanced, patent
SUocument 7 preposes Bafatet prfifiefinehiting alever for seféctiiefthe
sdischarge mode, the gt%vea[ﬁbgiqglrotatabl,v supported at both ends, and a
click mechanism forgiving a click Pe%ﬂnéW‘ind‘iﬁeﬂ@&@%ﬁé%‘ﬁoh?%ere
e ey Giprocat turn to an original position after being operated
anitﬁ oaln“evg’i;?‘é%ﬁgrﬁcﬁ%%%d@ 6f¥?heale\7¢§*agr"e“sﬁ%byorf“e%‘gd as 1o &é%anHVvicah““ 2
reGRINecting-pertiongfihe faucets and the glickmechanism is, arranged. with,
a spring provided at one part of a shaft for transmitting the movement of
mcthe.lever to the valve element, a biasing member biased by the spring,
and a receiving portion of the biasing member. However, since the water
puriffet i cotipted t'thet f&aucet of the watériinelasthesuppersuifacsif be
the lever is supported at both ends, the operating direction of the lever is
VSimitéd to the tip-diid- owit direction bythie ot sutce GRtheavae?
«sRYrifier, whereby load is applied to the faucet of the water line by the lever
operation, the falcet of the water line may bréak ‘and the Water putitier®"
= ffpay gdrop offfrom.the.faucet,of.the water line during the Jeyer, operation jf
the coupling of the water purifier and the faucet of the water line i“s‘wegk.
the operation feeling of the selection lever are enhanced

patent document 7 DI
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lever {or selecting the discharge mode, the lever being
rotatably supported at both ends, and a click mechanism for

giving a click feeling during the lever operaiion, whers

lever are supported sc as to sandwich a2 connecting portion

of the faucet, and the click
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spring provided at one part of a shaft for transmizting -
movement of the lever to the wvalve element, a biasing

mempber biased by the spring, and & receiving portion o

h

the

piasing member.

However, since the water purifiler is coupled to the
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(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 purifier, and the outer surface of the main body
is often the molded resin layer. The cuter surface is sometimes coated to
provide shine. However, since water including cleanser and stain
splashes and easily attaches to the outer surface of the water purifier
usually used in the kitchen, a stain layer is easily formed on the outer

fasurace asithe bacteria increases imthesattached:stain;«gnd it becomesrer

~ difficult to maintain a clean state. With respect to such problem, patent

1 3d6eHmeht Proposes almedd of sprayingfluerocarbon resiniom the innes

. _wall surface of the conduit and then further spraying activated carbon and

+=gintering. Afthodgh this TEthBa i§effeCiE g wateT padsiRg thrdtightait

remaining.in the conduit, it is not effective on the stain attached to the_
S‘léﬁ“t“ecf“su?%c‘égdf the Water %ﬂ?ri]‘??éraf tH‘éhvm%i’& ofthe =% @pP-:8G Lo
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may drop off from the faucetr of the water line during the

ion if the coupling of the water purifier and
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the faucet of the water line is weak.

purifier

Resin meolded article made of resin such as ARBI is

greatly used Zor the body configuring the main body of the
water purifier, and the outer surface of the main body is
often the molded resin layver. The outer surface is

sometimes coated to provide shine.

Howaver, since water including cleanssr and stain

splashes and easily attaches To the outer surface of the
water puriliser usually used in the kiftchen, a stain laver

With respect to such problem, patent document 8
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proposes a mode 0of spraving flucorocarbon resin on the inner

wall surface of the condult and then further spraying



discharge port. 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 contactinb member to provide
antibacterial effect. Patent document 10 proposes a mode in which the
surface of the water purifier is coated with fluorocarbon resin. Although the
method of coating the fluorocarbon resin in an aim of achieving
aantibacteriakeffeekisdnown -an example applied fo the water purifier, |
which is used by being attached to the faucet is not known. Patent
e gbeument 1} Japanese taid-Opern: RateniPublication NO, 2004: 774472
[Patent document 2] Japanese Laid-Open Patent Publication No.
200450085 [PateAPdociment 3y Japanese: LaidzOpendtiity Model No.=
'-4983 _ o
CdLer surrace ¢l the water purifier or the vicinity of the
discharge port.
Patent document % proposes a method in which colloidal
matter containing silver is applisd to the water purifier

component. Tne silver ion has an antibacterial =ffa

whers The gilver ion is eluted

5

her. applied to the water
contacting memper to provide antibacrterisl effect.
ratent document 10 proposss a mode in which the

suriace ool the water purifier is coated with fluorocarhon

resin. Although the method of coating the fluorocarbon

effect 1s known,
an example applied te the water purifier which is used by
being attached to the Faucet is not known.

[Patent document 1] Japanese Laic-Upen Patent

Publication No. Z2004-174472

LPatent decument 2] Japanese Lald-Cpen Patent

iPatent document 3 Japanese Laid-Open Utility Model
No., 3-4983
[Patent document 4] vapanese Laid-Open Patent

Publication No. 9-14
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[Fatent document 5] Japanese Laid-Open Patent



[Patent document 4] Japanese Laid-Open Patent Publication No.

.9-144913 [Patent document 5] Japanese Laid-Open Patent Publication
No. 2004-230360 [Patent document 6] Japanese Laid-Open Patent
Publication No. 2004-322066 [Patent document 7] Japanese Patent
Publication No. 3831691 [Patent document 8] Japaneseid-Open. Patent

Publication No. 2004-2303560

[Patent document 6] Japanese Laid-Open Patent
Publication No. 2004-322066

[Patent document 7] Japanessz Patent Publication No.
3831691

[Patent document 8] Japanese Laid-Open Patent
Publication No, 9~132017

(Patent document 9} Japanese Laid-Open Patent
Publication No. 2003-136054

[Patent document 10] Japanese Laid-Open Patent

Pubiication No. 2003-310829

DISCLOSURE OF THE INVENTION
nvention

Problems to be Solved by the

The present invention aims to solve the problem

related to the shower discharge, the problem related o =he
selection lever, and the problem relzted to antibacterial

in the water purifier as described bslow.
(1) Proklem related to the shower dischargs

h water purifier capable of uniformly and
setisfactorily obtaining a water diSpefsion shape ©f the
snhower water without inhibiting compactness of the water

purifiler hnas not been proposed,

In the conventional water purifisr as disclozed in

b

patent document 5 and patent document &, a stainless steesl



Publication No. 9-192017 [Patent documentJapanese 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 present
Lrlventop airs to solve toe problem, related to the shower discharge, the
problem related to the selection lever, and the problem related to
antibacterial in the water purifier as described below.

-

thin plate of about 0.3 mmw is used, and thus the inser:z

to deform the stainless steel thin plate that directly
receives the raw water pressurese, and the stainless sissl
tnin plate i1s held from both the cutsr periphery and the
inner periphery. As a result, the range where the shower
hole can be arranged is reduced, and the injecting

direction is changed according to the position of the

}.J.

shower hole s0 That shower can be injected in a wide range.

However, although it is not impossible to process the

stainless steel thin piate in the above manner, processing

accuracy is demanded, and it is also a disadvantage in

in

terms of cest. Furthermore, since the plate thickness 3
thin, that is, about 0.3 mm, clogging sasily occurs once
the bic-Tfilm is attached.

{2} Prcbhiem reliated to ths selection lever

There has not been proposed a water purifier capable

of very easily selecting the discharge mode with & ligh®

one-touch operation without reguiring adjustment of the

})

operation position, and the like, enhancing the operability
and the operation feeling of the selection lever, and in

wirich load does not apply on
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and damage of the faucet of the water iine and dropping of

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



(1) Problem related to the snowe,. discharge A water purifier capable
of uniformly and satisfactorily obtaining a water dispersion shape of the
shower water without inhibiting compactness of. the water purifier has not
been proposed. In the conventional water purifier as disclosed in
patent document 5 and patent document 6, a stainless steel thin plate of
about 0.3 min is used, and thus the insert molding hole is formed in the
vicinity of the inner pe peral edge of the stainless steel thin plate so as not
“C¢o deform the stainless steel thin plate that directly receives the raw water
pressure, and the stainless steel thin plate is held from oth the outer

peripRery aPtHeinRer périshery. AS 5 T88GIE $he fange where the

shoyer hole, can be ayianged is reduced, and e injecting ditection is

changéed according {0 tHE position of the Shower fidle so that shidwer can
doéﬁ%@ﬁ%“%ﬂ”é%@“&ﬁ%%@%-ion is eluted from the portion
exposed from the applied fiim, but the silver ion is not
eluted from the colloidal matter embedded on the inner side
of the applied film, and thus all cclloidal 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 cf applving the fluorocarbon

resin on the surface of the water purifier has not been

addressed.

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

the main body includes,

11



However, although it is not impossible to process the stainless steel thin
plate in the above manner, processing accuracy is demanded, and it is
also a disadvantage in terms of cost. Furthermore, since the plate
thickness is that is, about 0.3 mm, clogging easily occurs once the
bio-film is attached. (2) Problem related to the selection lever There
has not been proposed a water purifier capable of very easily selecting the

discharge,medeavith; a fight,onestauch.aperation witheutregquiringe r ,
adjustment of the operation position, and theenhancing the operability and
the aperation {eelingafihe selestion levercandiins ch z leaddpesHot apply

on the faucet of the water line and damage of the faucet of the water line

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

z cartridge water feeding port including a raw water
feeding port for passing the raw water to the filter
cartridge;

the raw water discharge port has a structure in which
a raw water stream discharge hole is arranged at a central
part and a 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 shower discharge holes is made of a
circular ring-shaped stainless steel plate perforated with
the plurality of shower discharge heoles and formed with
cutcuts at peripheral edges; and

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

the circular ring-shaped stainless steel plate is
integrally molded with the lower body of the main body.

In order to achieve the above aim, the water purifier

of the present disclcsure has the following

lla



occur. (3) Problem related to antibacterial According to the invention
disclosed in patent document 9, the silver ion is eluted from the portion
exposed from the applied film, but the silver ion is not 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

ion disclosed in patent document 10, a specific method of applying
the fluorocl?rbon res(iop on the sur(fiace of thetvylater ;gurifier thag not een_
addressed Meahs 1or Solving the Problems ' fR“order to achieve the -’
= POve 8im, e water puyifierof the present diselasute hasthe fallowing
Features. %\ccordlng toa ﬁrst%spect, there is provided a water purifier
swifcliding g main bedy inferpally-ineprnorating, a seleetign yalveand.a filter, .

cartridge removably attachéd to the main body; wherein
selectively opening and closing the plurality of flow

fe

paths, wherein for the flow path arranged in the flow path
switch, at least a raw water shower introduction port and a

raw water stream introduction port are arranged, a raw

11k



the main body includes, a raw water inflow port for receiving raw water,

a raw water discharge port for discharging the raw water, and a
cartridge water feeding port including a raw water feeding port for passing
the raw water to the filter cartridge; the raw water discharge port has
a structure in which a raw water stream discharge hole is arranged at a

wa centralipartand a pluraljty.of yaw-water shawer dischargeholesjisformed
at a substantially circular ring part of the peripheral edge; the

dosHbstantiallyscirpullarring-part farmeghwith the-plurality. ef-taavwatern port
shower discharge holes is made of a circular ring-shaped stainless steel
anlaie pevforatied with-the plurality-ofshower discharge:hales and formed
with cutouts at peripheral edges; and
downstream side of the raw water stream introduction port,
and a substantially disc-shaped rectifier plate with a
plurality of water flow holes i1s arranged on a flow path
between the raw water shower introduction port and the raw
water shower discharge port.

According to a preferred embodiment of the present
disclosure, there is provided the water purifier, wherein a
diameter of the plurality of water flow holes formed in the
rectifier plate 1s greater than a diameter of a shower
discharge hole formed in the shower discharge port.

According to a preferred embodiment of the present
disclosure, there is provided the water purifier, wherein a
sum of area of the plurality of water flow holes formed in
the rectifier plate at a rectifier surface of the rectifier
pilate 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.

According to a preferred embodiment ©f the present
disclosure, there 1s provided the water purifier, wherein
the raw water shower discharge port has a substantially
circular ring shape, the raw water stream discharge port

being formed at substantially the middle.

12



an inner peripheral edge and an outer peripheral edge of the circular
ring-shaped stainless steel plate are sandwiched with resin forming a
lower body of the main body and the circular ring-shaped stainless
steel plate is integrally molded with the lower body of the main body.
In order to achieve the above aim, the water purifier of the present

disclosure-has the following. featutes. ., I ptherwords .according o, the

present disclosure, there is provided a water purifier including a flow path

d1iswiteh with a plurality of:flow paths-and avalverkadyfor selestivelyiherein a

opening and closing the plurality of flow paths, wherein for the flow path
cy atranged i theiftow path-switahi, i@y least agawiwater shower introductionter
port and a raw water stream introduction port are arranged, a raw
stream discharge port is arranged; and the raw water stream
introduction port is arranged immediately above the raw
water stream discharge port.

According to a preferred embodiment of the present
disclosure, there 1is provided the water purifier, wherein a
hole thickness 1L, 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
disclosure, there is provided a water purifier including a
main body internally incorporating a selection valve and z
fllter cartridge removably atfached to the main body;
wherein the main body includes a raw water inflow port for
receiving raw water, a raw water discharge port for
discharging the raw water, and a cartridge water feeding
port including a raw water feeding port for passing the raw
water to the filter cartridge; the raw water discharge port
has a structure in which a raw water stream discharge hole
1s arranged at a central part and a plurality of raw water
shower discharge holes is formed at a substantially
clircular ring part of the peripheral edge; the
substantially circular ring part formed with the plurality

of raw water shower discharge holes is made of a circular
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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 side of the raw water stream
introduction port, and a substantially disc-shaped rectifier plate with a
plurality of water flow holes is arranged on a flow path between the raw
water shower introduction port and the raw water shower discharge port.
riAecaording to a preferred-embediment of thepresentdisclosurey there is
provided the water purifier, wherein a diameter of the plurality of water
o1dlew:hales farmed-indhe sectifies plate issgreaterthar a-diameteriof acutouts
shower discharge hole formed in the shower discharge port. According
at tparpreferredlembodiment :of thenpreseat-diselosuies tharedsi provided the
water purifier, wherein a sum of area of the plurality of water flow holes
oufermettinithesectifier Piate af atrectifierswrfagce of thegrettifiecplatetisinless
greater than a sum of area of a shower discharge hole formed at the
st showiet disehare portara shewer dischareiport suifdceoftheshowerody
discharge port. According to a preferred embodiment of the present
of didtfostuté there'i§ provided the water purifier, wherein the raw water
shower discharge port has a substantially circular ring shape, the raw
watef$tréam discharge Boft %%ﬁ%@e%rr%f&%%%%%n allythie ridafes"
a1 gouding to ajpreferred embodiment pf the present disclosure. therg s, ;
prowaeé e water puriﬁeﬁ wherein a cy indrical rib for covering the ‘

thé’eéiPP8@1%@,‘%{ﬁﬁ—‘-’\é%%é%e_%@adﬁ%%e port is agra Q%d?iaﬁ‘d the raw

water stream introduction port Is arranged Immediate y above the raw

s nRjenstieam discharge part. . ACgoLding 1,2 preferred %{QQQdiHE%% of

the present disclosure, there is provided the water purifier, wherein a hole

thickness:k; of thershawer.discharge; helg-althe. shewsr disgharge-parhis

smaller than or equal to 1 mm.
disclosure, there is provided the water purifier, wherein
the circular ring-shaped stainless steel plate has the
inner peripheral edge and the outer peripheral edge
sandwiched with ribs and is formed with ribs directly
connecting the inner peripheral edge and the outer
peripheral edge.

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

According to a preferred embodiment of the present

disclosure, there is provided the water purifler, wherein a

thickness of the circular-ring shaped stainless steel plate



According to a preferred embodiment of the present disclosure, there is
provided a water purifier including a main body internally incorporating a
selection valve and a filter cartridge removably attached to the main body;
wherein the main body includes a raw water inflow port for receiving raw
water, a raw water discharge port for discharging the raw water, and a
cartridge water feeding port including a raw water feeding port for passing
i s the, raw waterdo the filter caytridge; the, raw waterdischarge port has a
structure in which a raw water stream discharge hole is arranged at a
centtal-part and aplukality-efrawrwates shewer dischargedheles is-formed
at a substantially circular ring part of the peripheral edge; the substantially
dietrculanring parn<foemed withcthe phuratity-of wawavatenshawer-dischargein a
holes is made of a circular ring-shaped stainless steel plate perforated
powithctheglurality of showet discharge:holes and4fommed with cutdutstatc
peripheral edges; and an inner peripheral edge and an outer peripheral
wigdgelof the cireularring-shapéd staihless steekplates Sresaridwiclked with
resin forming a lower body of the main body.  According to a preferred
s ehbddimBRT 6Fthe [HBSSIt thscldstire, fefe R Providet the Wratér paitier,
wherein the circular ring-shaped stainless steel plate is integrally molded
with thedéwerBody ofthe Tham b Gtiye & © Wecbiting to- & préfefred™ 2
embodiment of the present disclosure, there is provided.the water purifier,
3 iforkin the CEulch Find hAged StATNESS Stéel FIats Rab the infer - °
ripheral edge and the outer perip | e S iched with ribs and is
Car?(“;?rhrf?e?de’ Wﬁﬂ%ibas (ﬁr%%tﬁ c%ﬁﬁfecﬁégg’t%aelﬁrﬁgrgp%ﬁ% g&aﬁ%iﬂg\% and the

se PUIBrREriPNEral edge,, , . According 10,2 prefarad embodiment. pi.the

present disclosure, there is provided the water purifier, wherein one to
me dAreeirips connecting thesinner peripherak-edge and tha-outes peripheral 4

edge are arranged towards the back side of the water purifier. According

t hdo aqyreterredembediment of therprasente lection 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 at the
side of the water purifier, rotated to the back side by a
pushing operation or the front side by a pulling operation,
and automatically returned to the original positicon facing
upward or upward by the return spring after the rotation
and

the rotation amcunt of the camshaft per one operation

of the selection lever is 360 degrees/(integral multiples n

(n=2~5) of number of discharge modes;.
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disclosure, there is provided the water purifier, wherein a thickness of the
circular-ring shaped stainless steel plate is in a range of between 0.5 and
1.0 mm. According to a preferred embodiment of the present
disclosure, there is provided the water purifier, wherein a portion of the
raw water shower discharge port attached with the circular-ring shaped
stainless steel plate is a separate member removable with respect to the

main-body.. 1 ; nAceording o a-second aspect; thereds provided gvuater,
purifier including a selection valve body with a camshaft and a plurality of

q iselection\valves; a,selectiopjevertanngctedito the camshaft, a ratcheti ng a
mechanism or a one-way clutch mechanism for transmitting the rotational
scoperatiomoftheselection leveritodhe eamshaft, andia setuim spring foro £
returning the selection lever to an original position; wherein
selection valves, a selection lever connected to the
camshaft, a ratchet mechanism or a cne-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 cr downward at
the side of the water purifier, rotated to the back side by
a pushing operation or the front side by a pulling
operation, and auvtomatically returned to the original
position facing upward or upward by the return spring after
the rotation.

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

the selection lever 1s arranged facing upward or

downward at the side of the water purifier, rotated to the
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the selection lever is arranged facing upward at the side of the water
purifier, rotated to the back side by a pushing operation or the front side
by a pulling operation, and automatically returned to the original position
facing upward or upward by the return spring after the rotation and the
rotation amount of the camshaft per one operation of the selection lever is
360 degrees/ (integral multiples n (n=2-5) of number of discharge modes).
padecarding f0,a prefered.embodiment efthe.pregsentdisgloswyeqthere is:
provided a water purifier including a selection valve body with a camshaft
puandaplyrality ef selectionvalves weseleetionleverconnagtedtocthe
camshaft, a ratchet mechanism or a one-way clutch mechanism for
or frahsmittipg the- tetatichat operationzofdhe selgetian tevey ta the camshaft,
and a return spring for returning the selection lever to an original position;
spwhegein the seldectiom tever israrrapged facing upward or downward at the
side of the water purifier, rotated to the back side by a pushing operation
a ppinefrontsidé Bya pulling spetion 2and autoiatically kétufiretsiorthe
original position facing upward or upward by the return spring after the
CO¥gtafion V1 SR AEESTditiy O tHird dspeRt, therelis provided aiwdter purifier
including a selection valve body with a camshaft and a plurality of i
PTgEfettion YafresPa SBlectiGn févet Cofiflected 16 té Eamshiaft, & ritétiet
. mechan(i%sm or a one-way clryéch rqwefblgniig,g]cfor ?tlrangnnl}i)ttipg }_}g% rotational
Operationof the selédtion Tever 16 the camshaft, and a return spring for
i.n {S1UIRG INe, Sleclion leverfo,30, original posilion, wherein the, selectign. .,
ever is arranged tacing upward or downward at the side of the water

pePEﬂﬂ%&é@ag¥H@tgf the connection tube.

According to a preferred embodiment of the present
disclosure, there 1is provided the water purifier, wherein a
connection tube i1s 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



back side by a pushing operation or the front side by a pulling operation,
and automatically returned to the original position facing upward or
upward by the return spring after the rotation, and a connection tube is
arranged at an end of the camshaft coupled with the selection lever, a
locking rib for preventing slip-out is arranged at an outer periphery of the

+n&onpectiontube, ang.an indication memper faripdicating a water

discharge state is arranged on an outer pe pheral side of the connection

indubes t i ndceordingto & preferred emhodimentofthe present disclesuwra e
there is provided the water purifier, wherein a connection tube is arranged

pe at pAendiofdheicamshatt coupledawith the seleetion lever, a locking rib for
preventing slip-out is arranged at an outer periphery of the connection
tubel @andraii indication member-foe ihdicatingia:waterdischarge stateis:
arranged on an outer peripheral side of the connection tube.

digceording to &lpreferréd amibsodinredt shthevpresentdiscldsure, there iz in a
provided the water purifier, wherein a ratchet teeth and a ratchet pawl

T2 eEeiing Porio o ehgaging With & FateheEsas mBmber EsAfiguringthe
ratchet mechanism are arranged on an inner side of the connection tube

SN thE efid 't the Eamshaft codpied Wit the conmecioi fulié, the ratenet

respectively. ‘ , .
mec%é%lsm gre arranged on an inner side of the connection

tube and the snd of the camshaft coupled with the
connection tube, respectively.

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

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

According to a preferred embodiment of the present

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

spihe-presentdis¢logue, thergris provided: the-water pusfier, wherein the £ rom

locking rib arranged at the outer periphery of the connection tube of the

thselection teyer rotates-aloge the:ends, of thettwo rils: Accerdingto ane
preferred embodiment of the present disclosure, there is provided the
comaterpurifier,\ktherefn ahspriglreceiving pertiem s atranged-$aas to
project from the locking rib arranged at the outer periphery of the
regonnectiontabé of thévselectiorvlever; ithel springreceiing portioncbeings to
contacted to one of the two ribs to determine the rotation range by the
defstatiénal operatioh-eftheseledtion |&verthe Aedotrdinge h prefarrddion of
embodiment of the present disclosure, there is provided the water purifier,
th§ynérdif a-spiihgt&ccdmmodating portion is arranged on the rear surface

side_of the selection valve bodg/. ,
According to a preferred embodiment of the present

disclosure, there is provided the water purifier, wherein a
spring accommodating porticen 1s arranged on the rear
surface side of the selection valve body.

According to a preferred embodiment of the present
disclosure, there is provided the water purifier, wherein
the raw water feeding pipe for feeding the raw water to the
filter cartridge attached to the water purifier main body
is connected to the downstream side of the selecticn valve
body, and a fit-in peortion for connection of the raw water
feeding pipe is arranged on a rear surface side of the
selection valve body, the fit—in portion being arranged
with a fixation rib for fixing the raw water feeding pipe.

According to a preferred embodiment of the present
disclosure, there is provided the water purifier, wherein
the raw water feeding pipe includes a first end to be
connected to the selection valve body and a second end for
connecting the filter cartridge, rotation shaft for

supporting a water wheel for flow rate detection is
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According to a preferred embodiment of the present disclosure, there is
provided the water purifier, wherein the raw water feeding pipe for feeding
the ram 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
ar AERAnged on.a rearsyrface side.ofthe selection valvehody, the fit-in
portion being arranged with a fixation rib for fixing the raw water feeding
=nPiRB:menACERIEING:I0 a prefered gmhodiment efthe presentslisclagure £
there is provided the water purifier, wherein the raw water feeding pipe
rhdncludes-a first end 10 becompectettorthe setection valvetiodytandha .
second end for connecting the filter cartridge, a rotation shaft for
supporting @i water avheed fordloverate detestionnis @iranged indideltke
raw water feeding pipe, and an engagement portion for engaging with the
prdixation tb of ieeselectidnvalve body isarakgedatthedifsend fier
According to another preferred embodiment of the present disclosure,
ingheveis provided a viitepurifiet indidding e rRairFeedy-intéialyp e Lection
incorporating a selection valve and a filter cartridge removably attached to

VaLHE nidit body; WhéErBirt 4 Fésin Be8y Tonfigaing the tham sty fored e+ 1
o ith an aepli_catipn film ma%e ftransl{)ﬁrent resinr ﬁ\terial i_n(:ILdei%%(1 .
“%RiordarBon fesih 6F Silicone resin 6h an‘outer surface. "% *According to a
referred embodiment of the.present.disclosure, there is provided the _ .
o rror A e Al catat H ootk fi for 0 B g 3™

na2dhesive augmenting agent tq the outer swfage of the resin hodyand; ,

then applying the transparent resin material thereto. According to a
an Pkefegred.embodiment of the present disclosure, there is provided the
water purifier, wherein the application film is a film formed by applying and
reagtion-cuiable a fucrinererrsilicane reastien-aurable material containing
catalytic agent.
disclosure, 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
disclosure, there 1is provided the water purifier, wherein
the application film is a fiim formed by applying and
reaction-curable a fluorine or silicone reaction-curable
material containing catalytic agent.

According to a preferred embodiment of The present

disclosure, there 1is provided the water purifier, wherein

the catalvytic agent contained in the reaction-curable
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According to a preferred embodiment of the present disclosure, there is
provided the water purifier, wherein the catalytic agent contained in the
reaction-curable material is one of dibutyl tin, aluminum complex,
zirconium complex, and titanium oxide. According to a preferred
embodiment of the present disclosure, there is provided the water purifier,
wherein a thickness of the application film is between 10 and 30 pm.

ma EffEcLOf the Invention 1 AGCerding 10 a:sirueture Af he.water pugifieton i um
according to one embodiment of the present invention, the water

cofistabytion-shaperof-theshewernwater becomes even and satisfactory
without inhibiting the compactness of the water purifier. According to

the waterpurifier aecordingstoconesembodiment.of thesfiresent inventian;

even if the portion of the shower discharge hole of the small water purifier
dito bewirectly connected tothe/fadeet, the: stamiess steelipglatercanvberein a

fixed so as not to be rotated when integrally molded with resin by forming
thadutegtatifie ouferperiphefftofthe Staifless steel plata. Whepnd 30 jm.

sandwiching the stainless steel plate by arranging a rib for directly

connecting the peripheral edge of the straight discharge port formed at

substantially the middle of the stainless steel plate and the outer periphery

B Of e Sthinidss SBEMPIA The stainless steel plate can be more strongly

fixed. Furthermore, when %he rib is arrar%ggiqltowargs the backfside
ccoxrdling O a sStructure o e watel puririer

according to one embodiment of the present invention, the
water distribution shape of the shower water becomes even
and satisfactory without inhibiting the compactness of the
water purifier.

According to the water purifier according to one
embodiment of the present invention, even if the portion of
the shower discharge hcole of the small water purifier to be
directly connected to the faucet, the stainless steel plate
can be fixed so as not to be rotated when integrally melded
with resin by forming a cutout at the outer periphery of
the stainless steel plate. When sandwiching the stainless
steael plate by arranging a rib for directly connecting the
peripheral edge of the straight discharge port formed at
substantially the middle of the stainless steel plate and
the outer periphery of the stainliess steel plate, the
stainless steel plate can be more strongly fixed.

Furthermore, when the rib 18 arranged towards the back side
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of the water purifier, the shower appears to be uniformly discharged to the
user. In addition, the shower hole can be processed such that the
direction and the size of the hole are uniform. Deformation is less likely to
occur in time of molding and in time of use by having the plate thickness
to between 0.5 and 1.0 mm. Moreover, as the shower discharge port
attached with the stainless steel plate is detachable to the main body, a
water purifier in which the shower discharge port can be detached and
gasily:Cleaned when stain attagbes thereto-canbe prevded. yn: sormiy
According to the water purifier according to one embodiment of the
deresentwmetion; the selectionileveriextends substantiadly ipwarteor- =
_downward at the initial position, and the selection lever can be rotated with
K liGhtehéetbtch operaticn, WiereBythe lévist cpetability andghef the
_operation feeling improve, and the load on the water line faucet in time of
Y&vér 6pé ra‘iW%&ﬁ‘ be AfeVIAted” * °" AtEordii§ to thé watdPpaafieriofin
-ane embodiment of the present invention, the outer surface of the body is
“ég%lie%lpw?i%gh%%‘geﬁr? of hiaR Watef ?eﬁélﬁn%%rgﬁé?fﬁgarlt&ﬁwt%ﬁ%é@
-splaghed water canhe.repelled fromthe outer syrface of the water,
purifier, and a clean state without attachment of stain can be maintained
soversa lahg:petiodof time. BRIEFIRESERIPTION OF- THE.DRAWINGS
Rio. | is a front view of a water purifier showing one embodiment of the
g&@@@nﬁﬁ“@ﬁnﬁm@able to the main body, a water purifier in

which the shower discharge port can be detached and easily

cleaned when stain attaches thereto can bes providsed.
Accérding te the water purifier according to one

embodiment of the present invnetion, the selsction lever

extends substantially upward or downward at the initial

posgition, and the seslection lever car be rotated with a

and The operation feeliing improve, and the load on “he
According to the water purifier of ons embodiment of

the present invention, the outer surface of the bodv is

and thus the splashed water can be repelled from the outer

surface of the warter clean state withoux
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Fig. 2(1) (a) is a longitudinal cross-sectional view of the water purifier
shown in Fig. 1; - Fig. 2(2) (h) is a side view of a camshaft shown in Fig.
2, Fig. 2(c) is a longitudinal cross-sectional view of each cam arranged in
the camshaft shown. in Fig. 2, and Fig. 2(d) is a front view of a valve
element shown in Fig. 2; Fig. 3 is a right side cross-sectional view of
the water purifier shown in Fig. 1; Rio. 4(a) is a fight side view of a
selection valve body, Fig. 4(h) is a cross-sectional view taken along A-A 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
BIEHT 4D CRIBYL Blapis §'16 viewp oflag tipper 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;
ig. 1 i87a front v of

Py

law & water puriilier showlng one
embodiment of the present invention:
lg. 2(1){a} is a longitudinal cross-sectionazl view of

the water purifier shown in Fic.

[
e

g

ig. 2(2){b) is a side view
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ig. 2{c) is a longitudinal cross-sectional view of

sach cam arranged in the camshaft shown in Fio. Z, and Fig.

2{d) is a front view of a valve eiement shown in Fig, 2
Fig. 2 1s a right side cross-sectiocnzl view of +he

water purlifier shown in Fig. 1
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Fig. 2{a) is a top view of an uppar body and Fig. 5(bi

Fig. 6(a) 1s a top view of a lower body and Fig. 6 (b)
15 & schematlic cress-sectional view showing another mode of

Fig. 7 is & top view of a stainless steel plate;
Fig., 8 is a2 front view of & water purifier showing one



Fig. 8 is a. front view of a water purifier showing one embodiment of the
present invention; Fig. 9(a) is a top view of a rectifier plate, and Fig.
9(b) is a longitudinal 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;
Fig, 11(a) is an ex.ploded perspective view of a water wheel, and Fig.
11(h) is an exploded, perspective view of a flow rate detector; Fig. 12
is an exploded perspective view of a power supply unit;

embodiment of the present invention:

Fig. 8(a) is a top view of & rectifier plate, and Fig.

wheel, and Fig. 11(b) is an exploded perspsciive view of a

ig. 12 is an exploded perspective view of a power

Fig. 13 is an uppsr cross~sectional view of a main

body ©of a water purifier incliuding the water wheel and the

H

Fig. 14{1)(e) le & front view of a display unit, Fig.

t

L4(by 18 a cress-sectional view takan along A-A of ig.

14{a), and Fig. 14(c¢) 1s a cross-sectional view taken along

Fig. 14{Z)(d) is & front view of az liguid crystal

Fig. 15 ls & cross-sectional view of
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l: water purifiser
2. main body



Fig. 13 is an upper cross-sectional view of a main body of a water purifier
including the water wheel and the flow rate detector; .14(1)(a) is a
front view of a disblay 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) (pi) is a front view of a liquid crystal. display
unit; and Pig. 15 is a cross-sectional view of a cartridge. Description of
symbols I: water purifier 2: main body

3: filter cartridge

4: faucet
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12: attachment nut
l4: water Ziow buffering msmber

20: selection valve body
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T port
2Z: raw water stream introduction por:
23: cartridge water fzeding port
23a: fit-in porticn
23b: fixation rib
Z3c: water whasl fixation shaft
24a, 24k, 24c¢: shest surface
Z2oa: first rib
25k second rib
261 opening
27: gap

30a: link
30b: packing
31: valve element
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3: filter cartridge 4: faucet 10: raw water inflow port 11: packing 12:
adapter 13: attachment nut 14: water flow buffering member

40 camshaft

50 upper body
= f
e ek

5la: projection (back side)

52: second switch operating portion
S5Zz: proijection (back side)

£Z2: opesning

547 opening

535: seal

6C0: lower body

o5y
[
o
in
i
O
=
[
4
83
I“‘ -
[#3]
9]
o]
0}
kg
fe]
15}
o}
o]

[
£



20: selection valve body 21: raw water shower introduction port 22: raw
water stream introduction port. 23: cartridge water feeding port 23a: fit-in
portion 23b: fixation rib 23c: water wheel fixation shaft

63b: stream discharge hole

64: cubout

T4 connection tube
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113: roration shaZf:
114: bayonst connecting portion
2200 fZlow rate detector
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30: valve element 30a: link 30b: packing 31: valve element 31a: link
31b: packing 32: valve element
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32a: link 32b: packing 40: camshaft 41, 42, 43: cam 44: ratchet pawl
receiving portion 44a: gap 45: ball receiving groove 46: ball 47: spring
SO: upper body 51.: first switch operating portion 51a: projection (back
side)

Une preferred embodiment of the water purifier of the

A

'4.‘..1

1 be described bslow using drawings.

present embodiment w

5

¢

It should be noted thai the present embodiment is not
particularly limited by these drawings.
The water purifier of the present embodimant is a

direct faucet mount Type water purifier attached and fiwxed
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etc. of & house, and is configured

by & main body 2 internzlly incorporatin
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body 20, a filter cartridge 3 accommodating a filter media,

and the like, as showpn in Fi

o]

1 and Fig., 2. Three tTypes

. w k

of discharge mode of (1} “raw water showsr” mode oF

+

discharging the raw water flowed in from the fauce

{

through a raw water inflow port as a shower water, (2} “raw

water strsam” mode of discharging as straight waver, and
{3) “purified water” mode of supplving the raw wazer to the
filter cartridge 3 are ssguentially selected by operating &

The raw water supplied to the filter cartridoe 2 is
filtered by an adsorbent such as activated carbon , hollow
T e e o o 3 N : oz C Sy e
fibers, and the like, and discharged from a2 purified water

discharge port 204 as purified w

LT

The main body 2 will be descri
Az shown Iin Fig. Z and Fi

arranged with the selection valve body 20
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camshait 40 and a plurality of selection valves, t
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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

selection lever 70 coupled to the camshaft 40, a ratche:

mechanism or a one-way clutch mechanism for transmitting
camshaft, and a return spring 80 for returning the
selection lever to an original position. Thrae valve
elements 30, 21, 32 are arranged as z plurality of

selection valves. Furthermore, a lowar body 60 including =

[t}

raw water stream discharge port ¢ and a raw waiser showser

discharge port ©7: an upper

y

ody 30 including an opening
having the selection valve pody 20 projecting at the upper
surface; a raw water feeding pipe 110 connected to the

selection valve body 20 and incorporating a flow rate

Gispilaying the result of integrating the flow rats, and the
like are alsc arranged.

A raw water inflow port 10 is arranged at the upper

13 1is screwed together with the selection valve body 20

sancwiching an adapter 12 screwed into the male

LR A

0]

craw
portion of the faucst 4, and the main body 2 is attach

supperted and fixed To the faucet 4. & water flow

buffesring member 14 iz sandwiched or the upstream sicde of
the valve elements 30, 31, 22 so that the valve elements

~ -

30, 31, 2Z do not move by The water pressure of the raw



63b: stream discharge hole 64: cutout 65: supporting beam 65: raw
water stream discharge port 67: raw water shower discharge port 68:
rectifier plate 68a: attachment rib

water flowing in through the raw water inflow port 10. The

adapter 12 may also be formed to

3

hollow disc-shape having

g cutout o bhe sandwiched at the distal end of the faucex

f=5

other than peing screwed into the male screw portion of the

faucet 4.
E structure of the discharge mode selection mechanism
by the sslection valve will be desczibed below

As shown in Fi

-
o«
£

i, the selection valve body 20 1s

arranged on the downstream side of the raw water inflcow

body, and ls interiorly arranged with a space for
accommodating a plurality of discharge ports 21, 22, 23 for

distributing the flow of raw water and the valve elements

3¢, 21, 37 for blocking the diszchargs port. An opening 26
Tor receiving the camshaft 40 that switches the discharge

port by activating links 3Ca, 3la, 3Za configuring the

valve elsments 30, 31, 3Z up and do is also Iformed at the
zide surface. A Ball receiving portion 2% for receiving a
ball 4¢ arranged at tThse camsh 40 is arranged at the
cuter periphery of the opening 2Z&. Furthermore, twe ribs
2ba, Z5b are arranged s¢ as to surround the opening 26

Tormed at the gide suriace of the substantia
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body. A spring case 28 Icr accommodating the return spring
80 for returning the position of the selection lever 70

arranged at the rear suriace of the substantially

3G



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

cylindrical body.

Lg shown in Flg. 2, The wvalve elsments 30, 21, 32
configured by the links 30a, 3la, 3Zs and packing 30k, 3lb,
32b. The links 30a, 31, 32& have a quadrilateral shaps s0
that the camshaft 40, to be hereinafter describsd, can be
inserted. The packing 30k, 31lb, 32b are attached to the

lower side cof the links 30a, 31z, 322z, and nave an umbrallis

PN e
shape of a type that bliocks sach discharge port 21, 22, I3

from apove and that i1s raised (lifted) upward when opening
the vale. Eince The entire flowing hols zan bhe covered in

an umbrellis form with respect tc each discharge port 2

positions of the valve elements 30, 31, 32 is fcrmed with
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up each Iink. In other words, The cam portioms &, B, C

contact the push-down surfac
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a, and the projsct
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18 a, b, ¢ contact the push-up

surfaces x, y,.z and move the links 30a, 3la, 3Za up and
dowrn.
£ ratchet pawl receiving poriion 44 is arranged at the



79: lever cap 80: return spring 90: ratchet pawl member 100: indication
ring 110: raw water feeding pipe 111: raw water take-out port 112:
engagement portion 113: rotation shaft 114: bayonet connecting portion

end of the camsnaft 40 on the side for attaching the
selection lever 70. In ordsr for the camshafs: 40 o
reliably rotate without reverse rotating, and to provide a

click feeling when operating the selection lever, a so-

carled click mechanism is arranged which is configured such
that & spring 47 and a ball 46 bizzed by the spring 47 are

camshaft 40, and the ball 46 is recs
receiving portion 29 of the same pitch zs & ratchet “eath
72 formed at the sslection lever 706.
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output periphery of the end ¢f the camshafr by fit-in,
where the selection lever 70 extends in a perpendicular
direction Irom the end of the connection tube 74. A grip
75 is arrangad at the distal end side of the szlacrion
lever 70. R spring recsiving portion 72 for ac commodating
the return spring 80 for returning the selection lever 70
to the original position i3 arrangsd on the rear surface

side of the main body. A lock

configuring the ratchet mechanism is arrangsd on the inner

side of the connection tube 74,
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The retuarn in
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80 is accommodated in the spring
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120: flow rate detector 121: magnetic switch 122: magnetic switch holder
123: curable resin 130: water wheel 731: shaft portion 132: blade rotation
shaft hole magnet attachment hole .

case 28 of the selection valve body with beth ends o
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spring wounded to a coil~shape for a plurality of times
silghtly extended, where one extended end is locked to a

cutout porticn of the

0

prin

receiving porticen 73
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integrally arranged with the selection lsver 7C. The

i

portion of the return spring 80 compresses when the

b

T

selection lever 70 is pushed in, and the selection lever 70
returng toe the original position by the counteraction Forcse

of the return spring 8

)

when ths selection leaver 70 is

casec.
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An indicarion
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an indication member
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ocuter periphery side of the connection tube 74. The

“shower”, “purified water”, znd the like is describsd on
tne surface. Furthermore, 2 cvlindrical rib {(not shown),

which 1s one siz

¢1

smaller than the hollow cylindser having a
cutout, 1ls attvached to the indication ring, where such

vy S P - o 5 -} Y o 4 } P L 3
cutoeout Iits in witn the projection raised at the psriphery

¢f the ball receiving groove 45 of the camshaft 40 so that
thne rotation of the camshaft 40 is also transmitted as is

te the indication ring 100, and the indication ring 100
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ly rotates with the camshaft 40.

The sslectiocn valve body
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U, the valve slements 20
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135, curable resin 136: magnet 140: power supply unit. 141: battery 142:
battery cover. 143a: anode fitting ode fitting 144: battery holder 145:
battery attachment portion 146: Oring

fInN

31, 32, the camshaft 40, the sslection lever 70, and the
indication ring 100 are preferably resin molded bodies
using ABBS {Acrylonitrile Butadiens Styrene; that can be
accurately and inexpensively processed, but are nct
particularly limited, and AS (Acrylonitriie Styrsne; rssin,
POM (Polvoxymethyliene, polyacetal) resin, and the likelthai

can achieve the

U3

ame accuracy and strength as ths ABE resin

may be sultably used.
L structure of the assenbled selection valve will be
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As shown in Fig. 2, the wvalive e

accommodated inslde the selectiorn valve body 20, and the

h

camsh

51

v 40 ls inserted from the opening 24 formad at th
side surface. Each cam 41, 42, 43 azranged at the camshalt
40 corresponds to the positions of the accommodated valve
elements 30, 31, 3Z. The ball 4¢ and the spring 47 are

accommoedatad 1n the hall receiving groove 45 in ths

0

amshaft 40, and contact the ball re:

arranged at the outer periphery of the opening 2¢ of ths
selection valve body Z0.

The connecrticn tube 74 and the indicatlon ring 100 azx

4l

arranged at the cuter periphery of the end ol the camshaflt

7

40 fitted in and connected with the selsction lever 70,



147: cutout 148: recess 149: rubber cab 150: display unit 151: circuit
board 152: board holder 153: frame for circuit board '

45 of the camshaft 40, so that the indication ring 100
rotates with the camshaft. The display of “raw water”

f

“shower”, and “purified water” described on the surface o

Fh
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the indication ring 100 is such that
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ey one type
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corresponding to the cperation of the selection lever 70

can be seen from a gap 27 {indication portion)

25a, 25b arranged at the selection valve hod

bl
e
)
=
—
®
Wy
o
i

As shown in Flg. 4, the two ribs 2%z, 25b arrangsd at
the selection valve body 20 project substantizally paralliel

te the camshaft 40 zc a3 te surround the apsning 26 for

cover the coupling porition with the selection laver 70.

The externally indicating pertion {indication oortion;

the return spring 80 1s accommodated in the spring case 28
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portion 73 attached to the selection lever

urthermcre, a ratchet pawl member 90 is fitted in and
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154: curable resin 155: reset button 156: cartridge select button 157, 158:

elastic film (switch rubber) 159a, 160a: fixation frame 159b, 160b:
ultrasonic welding portion

ratchet pawl member 90 does not project outward.
As shown in Fig. 2, each cam 41

the camshait 40 is egually arranged by three in the

ted in and fixed to the selection lever 70 so chat

42, 43 arranged in

peripheral direction of the camshaft 40, and the phass of

sach cam 41, 42, 43 1s shifted by 40 degress with respect

to each other in the peripheral direction of the camshaflt

40. The position in the axial direction of the camshaft

of each cam 41, 42, 42 corresponds to the position of

P

vazlve elements 30, 3

, 32 arranged. 8¢ as To open and
each mode flowing port and in a contactables manner €

sheet surfaces Zda, Z4b, Z4c of each flowing por:.
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The reciprocating direction of the seliection isver
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70 is facing substantially perpendicularly upward as
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direction defined in advance by the pushing operatio
the back side or the device that pulls Lo the front

It automaticeaelly returns

ot

rotation., Therefore, by setting the reciprocating

direction of the selection

. The selection lever 70 rotates by ons stroke in



170: liquid crystal display unit 171: filter cartridge replacement indication
element 172: battery replacement indication. element 173: cartridge type
indication element 201: case 202: cylindrical projection 203: raw water
receiving port

pushing to the far side, selection can be performed with an
extremely simple and light operation since the selection
lever 70 merely needs to be pushed by one stroke towards

o

the far side in the selecting operation. In particular,

|
=
by

The distal and of the selection lever 70 is facing
substantially upward, the selecting operation of one stroks

can be performed by simply pushing the distal end of the

o

a

selection lever with one finger.

i

The grip 72 of the selection lever 70 may be facing

substantially perpendicularly downward other than facing

substantially perpendicularly upward.

3

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

=

substantially perpendicular
gasily operable.

A selecting mechanism of the selection valve assembled

jal

as above will now be describead.

The embodiment described pelow shows an example in
wnich the camshaft 40 rotates by 40 degrees with one
operation of the ssisction lever 70, that is, the camshalt
40 rotates once with nine operetions of the selection lever
TG, and “purifisd water”, “raw water”, and “showsr” switch

nine times,

&3]



204: purified water discharge port 205: cylindrical member 206: 0-ring

207: primary filter 208: secondary filter 209: hollow fiber bundle 210:
curable resin

When the user pushes the grip 75 of the selection

'?.‘5

tever 70 to the back side, the spring rescelving poxticn 73

of the selsction lever 70 rotates
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0 topper 61 arrangsd at the
rotating coperation of pushing the selection lever 70 to the

pack side is transmitted as the rotating opsration of one
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h To the cam shaft 40 through the ratchet pawl member

50 connected to the end of the camshaft 40 by the ratchst

(

7 having the supporting point of rotation of the

gselection lever 70 as th

m
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gnter formed on the inner sids

of the connection tube 74 of

t
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levar 70,
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normal structure may be adopted for the ratchet mechanism
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the ratonet pawl membar

inen the hand is released from the selection lever 70
after the cperation, the selection lever 70 returns to the

initial position by the return spring 80. In this case,

the
first rib 25& arranged at the sslection valve body ZU
Whern the selection lever 70 returns to the initial
position, the pawl of the ratchet pawl member 80 angages
and rotates with the ratchet feeth 72 in the rotating
dirsction by the pewl of The ratchet p member 90

ily displaceable to the gap 44a side of ths ratchet



211: adsorbent laver 212: transparent cap 213: bayonet connecting
portion 224: cap 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 these
drawings. The water purifier of the present embodiment is a direct
faucet mount type water purifier attached and fixed to a faucet in a kitchen
etc. of a house, and is configured by a main body 2 internally
paiigorpOFating Acseleetion valve bedy-20,-a fijter cartridge, 3 accommodating
a filter media, and the like, as shown in Fig. | and Fig. 2. Three types of
mediseharge moderaf(l)s'raw water showes" modenf discharging:thestaw o ¢
water flowed in from the faucet 4 through a raw water inflow port as a
Cighoigervaterk )1 rawapater streamy hode 9f discharging as straightn:
~ water, and
lever 70 returns, disengages witn the ratchst testh 77 and

leg, and only the selection lever 70 returns to the

.

i
initial position. Therefore, the movement (actuation
force) of the selection lever 70 is intermitten:tly
transmitted to the cemshaft 40 only in one rotating
direction through the ratcher mechanism, and the camshaft
40 1s rotated only in one direction for every operation of
the selection lever 70. At the same time, the indication
ring 100 alsc rotates only in one direction for svery
operation of the selection lever 7

Such transmission mechanism is alsc achisved by the
normal one-way clutch mechanism in addition to the ratchert
mechanism described above.

Since each cam 41, 4Z, 43 of the camshaft 40 is

3za, when the camshaft 40 rotates by one pitch of the

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

ilink 30z, 31z, 32z and the remaining two valve elemsnts are

The packing 30b, 31b, 32b attachad
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elements 30, 21, 22 have an umbrella shaps, and thus the

L)



(3) "purified water" mode of supplying the raw water to the 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
fctered 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. As shown in Fig. 2 and
Fig. 3, the main body 2 is arranged with the selection valve body 20
inGQrporati camshaft 40 and a plurality of selection yalves, the,
er{skégTé(ﬁi ofr?%e[‘l\%% (?{c?)oil% pléé4 to ?ﬁ% ccép“m%%%%*&? aratchét et F?anrilzsm ‘or'a
neonesway.clutch mechapism for trasmitting;the,rotational gperation of the
selection lever to the camshatft, and a return spring 80 for réturning the
s«selection leveeto anoriginal: pesitiont Thtee valve £lements 36,3132 are
arranged as a plurality of selection valves. Furthermore, a lower body 60
thagluding-a+aw water streain distharge porti66:ard fraw watershawety
__discharge port 67; an upper body 50 including an opening having the
“gelection-Valve boty 20 préjécing atthe tipper stiface: eraw water C-
. %f%gdigligﬂ“gipgﬂlélo_cqrjrlecgﬁd to the selection valve body 20 and
““incorporating a flow rate intégrating unit-aHiqaid Gystadisplay uiit 170
- e displaying the fesult qf intearating the flow.ats, and the like are also
arranged, raw water inflow port 107is arranged at the upper part of
o the selection:valve body:20,a ting-shapedpacking:11 is attached at the
periphery thereof, an attachment nut 13 is screwed together with the
Lasefection 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 fixetoithe faliget 4 Arwater flovebaffering ermber 12 is sandwictad
on the upstream side of the valve elements 30, 31, 32 so that the valve
cdléments 36, 31182 @8 hétimole bythewater Prosdife ©F 16 Faw

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

driven through a link such as a gear that can be engaged to

the camshafc. This is alsc a preferred mede in that a

smoother operation can be cbhbtained.

The valve element operation amount per one operation
¢f the selection lever 70 nesds 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 & plurality of cams may be arranged in
circumferential direction of the camshaft with respect to
one valve elsment. Thus, tThe corresponding valve element
can be driven every time each cam arranged in the

circumferential direction reaches the pradetermined

poslition. The rotation amcunt of

40



water flowing in through the raw water inflow port 10. The adapter 12 may
also be formed to a hollow disc-shape having a cutout to be sandwiched
at the distal end of the faucet 4 other than being screwed into the male
screw portion of the faucet 4. A structure of the discharge mode
selection mechanism by the selection valve will be described below.
As shown ih 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 a
opsubstantially cylindrical bedy cand is,interjorly.auanged with.a spage-for
accommodating a plurality of discharge ports 21, 22, 23 for distributing the
s uffow of rawwater anttithiesvalve eternentss30,:3% S2-for blackingthe n o
discharge port. An opening 26 for receiving the camshaft 40 that switches
nuesdisChargesport bycactivating linkhB0a,:31ee 324 confrauiring thesvalve t
_.elements 30, 31, 32 up and down is also formed at the side surface, A ball
“Yeciin§ portidn 29 fof reddivinb S hait 46 arRgetF at-the ESRSRaR 40 is
~-arranged at the outer periphery of the opening 26. Furthermore, two i
'_02”5£é,3“2“’5%b %ég %%fén@lg S0 as f EG%Sﬁngrfﬁe %%%hfn‘g*'% fOrIed at ﬁ%e —ne
s <3ide susface.ofthe substantially cylindrical bady. A.spring case 28for . ..,
accommodating the return spring 80 for returning the position of the .
Trseleetion levern704s apanged.af the vear suface,ef theisubstantially -
cylindrical body.

selection ls adversely affected if too largs. In the water

purifier according to the present embodiment, the selsciion

[£3]

1

lever operati

o]

0

{

merely pushing or pulling constantly in

34 N

constant direction, and 1s unconditionally operated by a

1

predetermined stroke, and thus Zine tuning, checking of the
operation amcunt, and the like are annacessary, and
selection can be performed with an extremely easy

operation. Furthermore, operation is performed by a

cause srror in the

reliability of the operation is extremely high.
Furthermore, since the s
returned to the original pesition, the oparation in
seiection is & light one-~touch coperation.

The lower bodyv 60 will be described below.

The lower body 60 is arranged with a raw

=
33
ot
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discharge port corresponding to the raw water shower

introduction port 21 and the raw water stream introduction

finN
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As shown in Fig. 2, the valve elements 30, 31, EE are configured by the
links 30a, 31a,and packing 30b, 31b, 32h. The links 30a, 31, 32a have a
quadrilateral shape so that the camshaft 40, to be hereinafter described,
can be inserted. The packing 30b, 31b, 32b are attached to the lower side
of the links 30a, 31a, 32a, and have an umbrella shape of a type that
blocks each discharge port 21, 22, 23 from above and that is raised (lifted)
upward when opening the vale. Since the entYre flowing hole can be
pogevered:ipan umbrella form withrespeet to-each disgharge, post 21,22,
73, satisfactory sealability can be obtained. As shown in Fig. 2, the
wacamshaftd0:far imeving dhepositichs efdhevale:elements:30;31; 32:is
formed with three-strand. cams 41, 42, 43 integrally formed with the
digamshaft 40: Fach’sarhl, 92 480is configurad by alcampbend zanvef ar
. semicircular projection A, E, C in a case where the respective cam 41, 42,
~ 3 ptishesdown B4CH TR 362,314, 524 FndSrofections &3 ¢ case
..of pushing up each link. In other words, the cam portigns A, B, C contact
“Hthe Push-down surfaces X £ 76t the IinkS 204, éﬁ[ﬁ,“é‘fa‘,%“n& fhe °
oerejections a.:0,.C contact the, pysh-Up surfaces x, v, zand move the Jinks
30a, 31a, 32a up and down. A ratchet pawl receiving portion 44 is
¢ Rrranged at the -endhef the camshatt 40en-thesside farattachingdhe
selection lever 70. In order for the camshaft 40 to reliably rotate without
threversespotafing, and to-provide asclickifeeling.whehloperating theulzr
selection lever, a so-called click mechanism is arranged which is
T igohfigiiféd Suchthatba SpriRg 47 afd @oall 46 Biassd by the 3prify-A7-afe
arranged in a ball receiving groove 45 at one part of the camshatft 40, and
“4He Hall4e rateivelnthe 155 ’iteiving portic 26 of five Lafie fitéh as
<& rachet teeth 72 formed at;the selection lever 70..  The selection lever
“Uis coupléd 16 the end of the camshalt 40°A confiection- tube 7475~
- arranged at theoutput pedphery.ofthe end gt.the.carashaft by fit-inwhgre
the selection lever 70 extends in a perpendicular direction from the end of
= the conpectian dube 74. A gripd5is arranged at the distakend sidenatthe
selection lever 70. A spring receiving portion 73 for accommodating the
peetura springs 80For eeturning the selectiondever7( to thesorigihal positions
is arranged on the rear surface side of the main body, A locking rib 71 for
Thréverting sfip-out is arranged in a circular ring shape at the cuter
per‘ipjgeﬂr}y of the connection tube 74. The ratchet teeth 72 configuring the
ratchet méchanism s arranged on the inner side 6fthe conniectiontabe ™"

tgé'seleution valve body 20 and the raw water siresam

)]

discharg

]

port &% arranged in the lower body 60 ars

axi

O
i

X (-

arrancgsd on substantially ¢ 1 extension lineg, and thus

the raw water can be uniformlv discharged perpendicularly
downward.

The raw water showsel discharge port 67 arranged at the

lower bhody o0 is arranged at tTh

4

substantielly circuliar

(h

ring part on the peripheral edge side of the raw water

discharge port, and great number of ghower dischargs holes



The return spring 80 is accommodated in the spring case 28 of the
selection valve body with both ends of the spring wounded to a coil-shape
for a. plurality of times slightly extended, where one extended end is
locked to a cutout portion of the spring receiving portion 73 integrally
arranged with the selection lever 70. The coil portion of the return spring
80 compresses when the selection lever 70 is pushed in, and the selection
lever 70 returns to the original position by the counteraction force of the
6 Sretammespring: 80avken the selection dever-70-isreleaset:c = Aniindication
ring 100 serving as an indication member for indicating the water
=Tdiseharge-statelis affanged o theesuter pesipherssiderot the conneetion
tube 74. The indication ring 100 has a hollow cylindrical shape, where
PERSPRTAdicAHAG the didéhardé Staisuch s Tamratet 2efowar, steal
"purified water”, and the like is described on the surface. Furthermore, a
PI&Tn dﬁéafﬁg (Mot ?%’Wﬁ)‘iﬁ?vﬁ?@%l isoné ‘éiz%“srﬁ%%r’th‘a%ptﬁ"é "Holiow =¥
creylinder having-a cutout.is attached-to the.indication.ring, where such
cutout fits in with the projection faised at the periphery of thé ball receiving
vlgreeve 4p efithe camshaft 40iso0 thatthe retation of the camshaft4Q is: 1
also transmitted as is to the indication ring 100, and the indication ring 100
adgimuitanebeslyTatates withethrez¢am$batt 402 Therselectiorsvalve body 20,
the valve elements 30, -

steel plate €2 after integrally molded
rotating or detaching in the lower body. Two supporting

beams (ribks) €5 connected to tThe inner peripheral edgs and

the outer peripheral edge are arranged to securely fix zhe

supperting and fixing the stainless steel plats 52,

B -~

but the number of shower holes 63z reduces as the number of
be uniformly discharged, and Thus about one to thrse
supporting beams zre preferable. The position of arranging
the supporting beam €5 1ls also not particularly limited,
but the supperting beam &5 1s preferably egually arranged
To obtain uniform shower. If the supporting beam 65 is
purifier 1 from the front surface side may not notice that
the shower discharge hole is not formed at the portion of

The supporting beam, and ths shower appsars to be uniformly



31, 32, the camshani, 40, the selection lever 70, and the indication rin 100
are preferably resin molded bodies using -ABS (AcryloButadiene Styrene)
that can he accurately and inexpensively processed, hut are not
particularly limited, and AS (Acrylonitril Styrene) resin, POM (Po
yoxymethylene, polyacetal) resin, and the like that can achieve the same
accuracy and strength as the ABS resin may be suitably used. A
structure of the assembled selection valve will be described below.  As

<ishownr iR kig. 2, the valve elements 30, 31, 32 are accommodated inside
the selection valve body 20, and the camshaft 40 is inserted from the
openiiig 26eformedatthesside sutface -baeh,cam A1, 42; 43-arrange, &t
the cam ha 40 corresponds to the positions of the accommodated valve

S TE28ments 30, 3T, 3:Fe Cal L46 dAd the sprarg 47carecaccovmbuated in
thell receiving groove 45 in the camshaft 40, and contact the ball

S Yfgteivitte hbrtfor 28 arféifged &t thé Gliter periphery of thE openfii’ vears

exse%[e%thoerl Avqlc\)/lg,hoﬁd 20, . I . . o
TeT) nocontacring the water of the water line, and thus

can be ¢leanly used in the kitchen and the like.

the

th

plate thickness of the stainless steel plate 62 is about

processing of the shower dischargs hole 63a becomes
difficult 1if the plate thickness (egual to hole thickness L

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

1.0 mu, and flatne

il

g becomes diflicult to maintain I
smaller than 0.3 mm. More preferably, if the plate

thickness is (.6 mm and the hole diasmeter of the shower

is 0.8 mm, urniform showe
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realized while reducing the pressure loss. The hole

thickness L of The shower discharge hole €3z is desirably
smaller than or egual to 1 mm even when the raw water
stnower discharge port 6

The raw water shower introduction port 21 arranged in

The selection valve body 20 discharges only to one portion

of the circular ring part of the stainliess stesl plate €7,

b

and thus the raw water may not bas unifo
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The connection tube 74 and the indication ring 100 ar arranged at the
outer periphery of the end of the camshaft 40 fitted in and connected with
the selection lever 70. The cutout ofl rib attached to the 45 of the
camshatft 40, so that the indication ring 100 rotates with the camshaft. The
display of "raw water", "shower", and 'purified water" described on the
surface of the indication ring 100 is such that only one type corresponding
to the operation of the selection lever 70 can be seen from a gap 27
- théingication pardiens)-efdwediks 25a, 26k arranged at dhe selectiopalve
body 20. The gap 27 is arranged in correspondence to the opening 53 of
ththe apperbedy 59. h i gAscshawr arFignd, the twio ribs5a; 2bb=arranged
at the selection valve body 20 project substantially parallel to the camshaft
Llagese asftto'sitfoundthe-oparning 26 for féceiving the Canshaft 40 witigre
the ends are arranged to cover the coupling portion with the selection

PEIET 70- The' Exteraily ndicating portioirdication’ pribhy o fife -~ =5
indication ring 100, is the Pap 27 (indication portion). . _ The selection,
*“fever 70 connected t6 thé end of the camshaft 40 has the grip 75 facing
unsybstantially. perpendiculady upward fram the connection tube Z4..Here,

the return spring HO is accoMmodated in the sbring case 28 of the
whaelectionvalve betly 20; andne-end of. therreturn spring 8048 e s

extended state is accommodated in the spring receiving portion 73
cogtachad toithe selectiondaverniormity is enhanced. Ths raw

g

material of the rectifier plat

U]

58 18 not particularly
llmited but ABS resin and AS resin and the like, which can

be accurately processed, are preferable. Az zhown in Fig.

9, the rectifier plate 68 has a subsiantieslly disc-shaps
formed with a plurelicty of water flow noles, where the

stralight introductlon port is formed at substantially tThs

middle s8¢ as to be fitted o the raw water stream dischargs
port 66 formed in the lower pody 60, and a cylindrical rib
68a 1s raised at the periphery of the sitreight introduction

port to be Zitted and fixed to the raw water stream

digcharge por:t 66, and the circular ring part iz arrangsd
at the peripheral edge. Gresat number of water flow holes

peripheral edge of the circular ring part is substantially
tted into the inner surface of the lower part of the

selection valve body 20 2= shown in Fig. Z{a), and thus

pressure loss occurs in the raw water Iflowing intce the



70, fixed to the ratchet pawl receiving portion 44 arranged at the end of
the camshatft 40. R lever cap 79 is further fitted in and fixed to the
selection lever 70 so that the ratchet pawl member 90 does not project
outward. shown in Pig. 2, each cam 41, 42, 43 arranged in the
camshatft 40 is equally arranged by three in the peripheral direction of the
camshaft 40, and the phase of each gam 41, 42, 43 is shifted by 40
degrees with respect to each other in the peripheral direction of the
o c2mshaft 40, The position in the gxial dirgetion %&Qe%mﬁﬁ%fééoggﬁ?gg
" cam 41, 42, 43 corresponds to the position of the valve elements 30, 31,
wdZraranged.s0.as toiopen-and ¢lose gach modg flawing pog-and-in.a
contactable manner to the sheet surfaces 24a, 24b, 24c of each flowing
rpoikl JdThereciprocéting direstion of ¢he selector dever) ishpreferably
in a direction of pushing to the far side with the position where the grip 75
W of thie selectionslever 76 9s facing substahtially pergendiculatly upwardas
_a stop position, but may be in a direction of pulling to the near side. The
% sefdidiontiever 70 TOtREs by Gite sfioké fn the difedisiidéfifedirFadvance
by.the pushing operation to the back side_or the device that pulls to the
Il#%%f%kﬁiI?ﬁﬂﬁﬁ;gzégﬂy}éﬁﬂﬁgagﬁhe(ﬁﬁﬁﬁgfﬁ%sﬁ%ﬁm%ﬁé?ﬂégﬁﬁ%ﬁkﬂi
of hegefore Dy setting thesreciprocating directjon. ot the selgction lever /0,10,
the direction of pushing to the far side, selection can be performed with ~
napextremebyrsimple and light operation since the sejection leyer. 20
merely needs to be pushed by oneS stroke towards the far side in the
rselectinglgperationain particuler, if the: distalgnd efthecseleetiamtever 70
is facing substantially upward, the selecting operation of one stroke can
dbePesinéd by simply-piishingthe Gistakehd of the sefectivadeveriwithe

one finger. _ N L - o ,
lamete€r 0I the showelr discharge hole ©63a of the stainless

steel plate £2 is about 0.5 to 1.0 mm, the diameter of the
water flow hols 68k of the rectifier plate 68 is preferably
about 0.55 to 2.0 mm The pressnt embodiment 1sg prefesrabls
in that when the sum of tThe areas of the great number of

rectifier surface cf the rectifler plate 68 is made larger
Than the sum oI tne area ©of the shower discharge hols €3a
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The grip 75 of the selection lever 70 may be facing substantially
perpendicularly downward other than facing substantially perpendicularly
upward. The position of the faucet may vary, and the faucet may be
arranged, in particular, at a high position that is hard to reach, or if there is
not a sufficient space for operation at the upper part of the faucet, the grip
75 is preferably facing substantially perpendicularly downward so as to be
more easily operable. A selecting mechanism of the selection valve
1 assembled asiatovewil row herdescribed. ;. Fhegmbadiment
described below shows an example in which the camshaft 40 rotates by
duo-degreestwitl ofigézoperation of the: selestien taver7Q;thatispthe = 52
camshaft 40 rotates once with nine operations of the selection lever 70,
2and putiiedaiaters Traw YrateeT and Ushewer switéle nimestimesss steel
When the user pushes the grip 75 of the selection lever 70 to the back
PEidé, the sprin Féceling potiors 73%fthe Sefectiohdeder7e Ftatés until
- contact] Qperation stopper. 61 arranged at the lower body 60, The
%ﬁ%@g&%ggtié% ”ofbpﬁ“s%in“gLth“énsTelgélﬁbr? fever 7070 the Pack §idéFs © +=
adransmitied as-hesotating gperationaf ane pifch {o the cam shaft 40
through the ratchet pawl member 90 connected to the end of the camshaft
ifrby the ratchetteetl 72:hamingthe-supporting point-of retation. of the
selection lever 70 as the center formed on the inner side of the connection
dqabe Tt thecselectioh lBver 76w Awrormal structire nay besadeptedfor -
_.the ratchet mechanism including the ratchet teeth 72 and the ratchet pawl
“Hembet 90° 1 & - \Whér the Rand S réléased fiofm thai selettion leverzo:
S+aft§nr the é)pgl%tliqn, th@hsﬁel%c;iog Ie\“éewrl(‘y) returns to the initial position by
the return spring 80. 17 this case’ the'mitiat positiorrdBed A6t Shift SiAce ™
= ing, receiving portion 73 of the. selection lever 70_contacts the first
lr?b%%g a?r%ﬁgéaggtgtﬁ%pse%&ib%rvawg Body 20. nm‘?Nﬁ%’r‘f the selection
leverr7Q retumns to the initiat position, the. pawl.of the, ratchet pawlmember
90 engages and rotates with the ratchet teeth 72 in the rotating direction
orbytthve pawliefthexatchet pawl membet 90€lastically displaceahle toithe .
gap 44a side of the ratchet

68b or may be on the surface on the exit side if the water
tlow hole 68k formed in the rectifier plate 638 is passing

tnrough the rectifier plate at the same hole diameter.

However, the rectifier surface in a case where tha water

Qrameters 1s preferably ths surface on the side in which
the area becomes a minimum. This is bacause the larger the

[ i

pressure l1oss 1z, the smaller the hole diamete

b

such standpolnt, in one rectifier plate 68, 1f the water

i

=7 heyles } - 5o ] ey o - )
Liow noles 68b are oppositely tapers: respectively, and the

e T



member 90 contracts by the spring action in the gap 44a of the ratchet
pawl receiving portion 44 when the selection lever 70 returns, disengages
wih the ratchet teeth 72 and cdles, ana only the selection lever 70 returns
to the initial position. Therefore, the movement (actuation force) of the
selection lever 70 is intermittently transmitted to the camshaft 40 only in
one rotating direction through the ratchet mechanism, and the camshaft
40 is rotated only in one direction for every operation of thelever 70. At the
wassame tingication ring 190 also-rotateg oply in.one direction forevery.. o
operation of the selection lever 70. Such transmission mechanism is
tralsemachieved by the normakoneway clutch mechanism in-additiondodhe
ratch mechanism described above. Since each cam 41, 42, 43 of the
L icaishaft 40isdnsdried (6 theiteresponding guadritateral fink 80a; 3das
32a, when the camshaft 40 rotates by one pitch of the ratchet teeth 72,
S*orte Vale elerfert™™f thé GakieSélefents 3031032 s Basked GpaArcgh
the engagement w4th. each link 30a, 31a, 32a and the remain.ing two
Palve & é‘gﬁe%ijs?%?‘é‘msh*e‘%féov%ﬁ. THé packing 30b, 31h, 32hrattached to
sbe-valve elements 30, 31, 32 have an umbrella shape, ant --s the

b

When the rectifi 68 is attached fo ths raw

b

-

o
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water stream discharge por
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that the fTubular rib

ralble

P

6a is facing perpendicularly downward, this is prefe

in that the raw water is more uniformly supplied to the

rectifler plate 68 and discharged as uniform shower.
With respect to the portion of the raw water shower

discharge port, a mode in which the lower body 60 and the
1

sTtainless steel plate 62 are integrally molded nhas baen

described in Fig. 6, the dischargs member 60z may be

M

attachment method such as screw or bavyonet connection.
Wnen the discharge member 60a detachable with the mair body

is arranged, 1f stain such as water stain attaches To the
shower discharge hole 63a or the straight discharge hole

©3b, the shower discharge hole €33 and “he straighi

cdischarge hole €3b can be cleaned by astaching, and can be
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entire flowing hole of each discharge port 21, 22, 23 can be covered in an
umbrella form, and satisfactory sealability can be obtained. Furthermore,
since factors that increase the driving force with the friction force by the
fit-in of the O-ring do not exist compared to the 0-ring attached valve
element, it can be driven with a significantly small force, and ultimately
contributes to great reduction in the operation force of the selection iever.
When driving the valve elements 30, 31, 32 using the camshaft 40, the
regag-ekthgicamshaft maysbe directly engaged to the valve element, but
the valve element may be driven through a link such as a gear that can be
engaged o the:camshafic Thisiis alsaa preferred =dedn shat-a smoather
operation can be obtained_ The valve element operation amount per
maGféE operationt bEthesslecton lever 70tnséds tolvé totresponded toithe ng
.. amount of phase shift of each cam of the camshaft. The cam
~EoMEsPording t8 eath~aNe efémeftimay ot necessarily be one, and a
ciurglity of cams ma be. a_[ﬁrgrgggd_ljg g@e .I(J:ircg_mf:er1§nYtjaLdlrection, f the .
camshaft with réspect 16 oRa Valve element. This - the corresponding™®
tb\éalygvﬁi_%m%&r@@ e driven gyery.time each cam ariangeddn the .. ; ,
circumferential direction reaches thé predétermined position. The rotation
rmoamesing of the eamshaftperene eperationofthe:selection-leyer 70y +ne
needs to comply with such condition, and is 360 degrees/ (integral
oufpesitiples e ofnumberpbdischarmge Modes)l Thesvaluezof romay ke one,
but the value of n is two or three to suppress the necessary rotation
nagimbuntehtall’ suppess orie Bperatiorranoufitbf-tHe séledtion feverismall,
. _and further enhance the operability. The value of n may be about five, but,
- e Petiabity oFSericliGt i adversely affedted iFto6Harge: ithé Water °F
s iRuifigraceording to the present embodiment, the selection lever gperation
is merely pushing or pulling constantly'in constant dlrecﬁon, and is
reunoenditignally gpetated by.a ;predetermined strokeand thus,fine tuning,
checking, of the operation amount, and the like are unnecessary, and
ayselection ean berperformed withr-an extramely-easy eperation: » curface
Furthermore, operation is performed by a constant stroke for every
o lopératisasand Hidy elementsithat cause’enbr mrthersperation-amount:do
_not exist and the reliability of the operation is extremely high.

the fluorine or silidone reaction-curing material

-

containing a catalytic agant such as dibutyl tin, aluminum
complex, zirconium complex, and titanium cxide.

Pricr to applying the transparent resin material, the
usual primer agent is used for the adhesive augmenting
agent as a basecoal on the outer surface of the resin body.
The primer agent acis to roughen the resin outer surface,
and increase the application suriace area. As a resul:,

the adhesiveness of the transparent resin material to app.Ly

nexl can be increased. The adhesive augmenting ageni is

oY Llmited T

to Tths primer, and other known adhasive



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 port corresponding to the raw water
shower introduction port 21 and the raw water stream. introduction port
22 arranged in the selection valve body 20. A raw water stream discharge
port 66 perforated with a straight discharge hole 63b for straightly
augischarging.the raw wateris afranged at substantially the center of the
raw water discharge port, and a raw water shower discharge port 67
perforatedavigh a-great aumber-efishowerdisthasge hotes:63aderin or
discharging in a shower form and having a hole thickness of L is arranged
s 1 atisubstantially the:créllan tingrpareokthe:peripherabedgeris desérbed
below, the raw water shower discharge port 67 is preferably made of
uSERjMEsS Bledl Prael bt iay 66 Made of S pefforatedmtfgreatt e
__number of shower discharge ports 63a and having a hole thickness of L,
23R thEPaw whler Bhdwer dischargs poft 67 made of resin may be
.ntegrally configured withthe. main pody 60. - ..Ihe taw.water stream,
PYintroduction Tanor'g gg%zl'rra%g’éd ?n"f"h“egs“(%ég%;f\%l\?e Vbéo%\éylf\gg\éﬁd'tfe raw
= Waler strean discharge port-66,arranged in the lower body 60 are
arranged on substantially coaxial extension line, and thus the raw water
can haaniformly dischasged perpendiculdrlyl dowmwartiuorine oz

silicone reaction-curing material mersly needs to have an
ct of prometing the resaction and curing the appliied

material, and dibutyl zin, aluminum complex, Z1rconium
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standpoint of the speed of curing and
There is concern that when the thickness o the

ication film iz too thin such as thinner than 10 um, it
mzy not be uniformly and sufficiently applied to thne resin

of the cuter surface and
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exceeding 20 pm, drawbacks such as hooking when fitiing

with another member cccur. From such standpolnt, the

thickness of the application film is preferably in the
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f between 10 and 30 um.
The resin molded article made of resin such as ABS is

greatly used for the bedy configuring the main body ol the
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The raw water shower discharge port 67 arranged at the lower body 60 is
arranged at the substantially circular ring part on the peripheral edge side
of the raw water discharge port, and great number of shower discharge
holes 63a are perforated in the circular ring shaped stainless steel plate
62. The inner peripheral edge and the outer peripheral edge of the circular
ring shaped stainless steel plate 62 are integrally molded so as to be
sandwiched by the resin of the lower body 60. Ps shown in Fig. 7, a
wa Piurality:-oficutouts 64 is formed-at-the-guter perpheral edge ofdthern.
stainless steel plate 62, and the stainless steel plate 62 after integrally
oumotdedt i prevenied fronm rotatingsorsdetachingsinithe lewerbody. Two
supporting beams (ribs) 65 connected to tha inner peripheral edge and the
Lostiter petipheraPEdae ard arranyed 1o secuiely fix the stainlessrsteelplam:
_ 62 to the lower body, thereby supporting and fixing the stainless steel
Foplaté 624 e AtimbeT of Stppofintbéams®s ishot Parficulany liftied: -
rnRutthe number of shower holes 63a reduces as the number of supporting
beams increases and shower becomes difficult 6 be uniformly - =
erdischarged, and thus about,one.fo three. supporting.beams are preferable.
The position of arranging the supporting beam 65 is also not particularly
+ nimitedzbutthessupporting beam 65s preferably gaually arrangeddesr
obtain uniform shower.. If the Supporting beam 65 is arranged on the back
theidepthresuser operatingthewater pdrifier 1 fromthe frontisudaee side:he
may not notice that the shower discharge hole is not formed at the portion
waotthelstipporfing Beant, antthe shdWerappears td bergnifsimIphereby
discharged. _If stainless steel having rust resistance ability of greater
PHREROrétiual 16 50530458 UheloF tHe stiiitiess sTeel Pldte B2 it dods fiot
rust for.more than a few years even when contacting the water of the
anvc\ljfat%er iirji%Tanmdbi"t?%?één%"eaaa%eaﬁﬁ/nuvsﬁéd lrhdt%%ﬁﬁ:%gé% and t‘healil]:lec?lhg the
neplatesthickness-of the stainless steel plate 62 is about 0.3 to 1.0 mm, and
" the diameter of the shower discharge hole 63a is about 0.5 to 1.0 mm, the
pressaure=loss:wof the showes discharge hole: 63a canihe reducet: Jherate
perforation processing of the shower discharge hole 63a becomes difficult
arifithel plate thicknass(ecgrik i holel thickreds of showesridischarge hole
63a) is greater than or equal to 1.0 mm, and flatness becomes difficult to
maintainSFSialler thar6.3 mm. Wore' prefefabiy. Sfthe-plate fekiasyis
;[0:0,mm.and the hole diameter of the shower discharge hole is 0.8 mm,
**Uriiform stower discharge can be realized whilé f6daciig the préssure
ods: Hhg pole thickness . otthe: shower dischargenole 63a.is desirably .,
- smaller than or equal to 1 mm even when the raw water shower discharge
aipert 67 ismade ofresifc che 1like.

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 weter purifier to the filter
cartridge. As shown in Fig. 11, the flow rate dstector 120
ma&inly includes & magnetlc switch 121 that opens and closes

according to the rotztion ¢f & magnet 136 arranged at the
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i 130, to be heresinafter described, and a
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The raw water shower introduction port 21 arranged in the selection valve
body 20. discharges only to one portion of the circular ring part of the
stainless steel plate 62, and thus the raw water may not be uniformly
discharged from the shower discharge hole 63a when the water pressure
of the raw water is high or great amount of water stream is flowed. A
rectifier plate 68 is thus arranged in a space between the raw water
introduction port 21 arranged in the selection valve body 20 and the
stainless steel plate 62 to uniformly feed the water to the stainless steel
late 62, w ’ér“e%y ﬁioej‘gi%(:héir““g‘fngi:l %:I‘Fre(2’:t1‘|lé?tln3 6 the '$héWer bedomes e
naGeRstant apdthe shewer uniformity is enhanced. The raw material of the
rectifier plate 68 is not particularly limited but ABS resin. and AS resin and
the like= Whieheanbe-accurately. progessed, are-preferable. As shewn in
Fig. 9, the rectifier plate 68 has a substantially disc-shape formed with a
1 Ploradity of waterflow hofes; wheretthe:straight intreduction-pet-is fermed
at substantially the middle so as to be fitted to the raw water stream
sTefiséhadrgepore 66 Formed 4 e Toiver bodye60,cand axy/tindricalritr 68ads!
. raised at the periphery of the straight introduction port to be fitted and
e tothe ra' whterstresin Uistharge pott- 86 and WEEfcalar Figy Fart
s arranged.at the peripheral edge. Great number of water flow holes 68b
O‘argrlpezr%%fé'd ggtﬁé;#buﬁririnagl pait afitf the outer periphiral &dge ofthe
= Sirculararing partis substantially Gtted.inta the inner, surface of the lower
part of the selection valve body 20 as shown in Fig. 2(a), and thus
pressure lasgoceurssin the ravswaterflowing intothern=+ a<tacnment

hole 134 such that a line connecting the N pole and the
pole and the rotation shaft of the water wheel 130 becomss
perpendicular, and a plug member (not shown) is covered on
and adhered or welded to the opening of the magnet

attachment hole 134 to prevent the magnet from dropping and

I
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to prevent production of rust by contacting water. In

order to pr

1]

vent dropping of the magnet 136 and production
0f rust, the opening of the magnet atlachmen:t hole
preferably sealed with a curable resin 135 (seazlin
fter inserting the magnet 136 to the magnet

attachment nole 134. Polyu:ethane're$in and epoxy resin
ple resin. To prevent rust of the

magnet 136, the magnet itsel? mayv be coated. Ferrite

than rare earth magnet having strong magnetic f

~
T e Wil

The water wheel 130 configured as above is axial
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great number of water flow holes 68b, the raw water can be uniformly
supplied in the peripheral direction and the radial direction of the rectifier
plate 68, and the raw water can be supplied in the uniform state to the
shower discharging stainless steel plate 62 through the great number of
water flow holes 68b. Forming the hole diameter of the water flow hole
68b larger than the shower discharge hole 63a arranged in the stainless
steel plate 62 is preferable in that the raw water supplied to the shower
sugisehatge hole,63a canhe-uniformed. For instange, if the diameter of the
shower discharge hole 63a of the stainless steel plate 62 is about 0.5 to
113.0smnetheddiameteraf-theiwater flow:hele6810: of-therectifier plate 68 is
preferably about 0.55 to 2.0 mm. The present embodiment is preferable in
- that wheén the stinotthe drea ofitheigreatnembet of Wwaterflow hioles 68b
_of the rectifier plate 68 at the rectifier surface cf the rectifier plate 68 is
“Ormadelafgerthan thE st of the arsaréf the sHewer diseharje Hole b3z
4:formed in the stainless steel plate 62 at the shower discharge port surface
“of the shower discharge stainleds sfeel Platd'd3, the rat water Elippiied 6"
- the-shower discharge hole 63a,can be mote. unifarmed. For instance, the
sum of the area of the great number of water flow holes 68% of the rectifier
rrplate:68 atithe rectifier surface-of the rectifier plate.68 is.1. 1104 Otimes ...
and preferably 1.1 to 2.0 times the sum of the area of the shower
oxdisolrarge hole 63a formed in the stainless steel plate 62 at the shower
discharge port surface of the stainless steel plate 62. Therefore, the size
of théthdié efidmeterfis adjusted amdl thesize oftherdmarofithe akea of the
. _hole is adjusted to cause pressure loss in the raw water flowing into the
*TSHowé disEndrge FEI8 634 by fite configaratitn deseribdbhbove’art e
=.raw water js uniformly, supplied in.the peripheral direction.and the radial
Jé?ﬁ’e%tf%% of iﬁe%%éi%%ses éi%”él’"ﬁlafé" 22 ‘t8$ﬁr§ﬁ§rguﬁﬁ6r“rﬁ the raw v@éﬁ%r e
= dflowing aut from the shower discharge hole,63a...  The rectifier surface
of the rectifier plate 66 may be on the surface on the entrance side of the
wiwater flowihele168b or. may. he og:the-surface:on the:exit side; if the water
flow hole 68b formed in the rectifier plate 68 is passing through the
(rrettifigroplate atthezsarmeticle didmeter: Howkver theaeetifigrsurfacesin
a case where the water flow hole 68b of the rectifier. plate 68 is tapered in
ChEdirettiRperpefdiculatto the réétist plate> 68 passedithrough the
. Jectifier plate at di{fgge t.hole diameters js preferably the surface on the
“GdE T which the arda bécomas ahimimunt, This S BECalSe thie T4rger the
rJTESSUreI0sS i3, the smaller the hole, digmeter. is, From sych standpoint, in

one rectifier plate 68, if the water flow Holes 68b are oppositely tapered -
cHespeetively.angthe-water flaw hale of small halediameteris athe » ;4

surface on. the entrance side of the water flow hole 68b or the water flow
ishaleofsmall hole diameteris attheisurfage on theexit side, thessmaler
~ area of the respective surface is preferably adopted. This is the same for
iTthéstainkess steel plate.

in the flow rate detector 120 configursed as above, the

water wheel 130 rotaltes when the raw water flows into the
fiiter cartridge 3, whereby the magne: 136 embedded in the

water wheel 130 rotates and the magnetic field changes

accordingly. The magnetic switch 121 opens and closes

53



When the rectifier plate 68 is attached to the raw water stream discharge
port 66 such that the tubular rib 68a is facing perpendicularly downward,
this is preferable in that the raw water is more uniformly supplied to the
rectifier plate 68 and discharged as uniform shower. With. respect to
the portion of the raw water shower discharge port, a mode in which the
lower body 60 and the stainless steel plate 62 are integrally moleted has
been described in Fig. 6, the discharge member 60a may be provided as

twdSeparate memberenablingdhgpesipharal part of the-stainless steel plate
62 to be detachable. In this case, the lower body 60 and the discharge

remember:6@a includingitbe stainfessvsteelplate=62 candiseca knewrend
attachment method such as screw or bayonet connection. When the

t réisehargesmembaén604 detdchabhe with:the main body is arranged, if stain
such as water stain attaches to the shower discharge hole 63a or the
straigfit iscRarge: hble?63b, the showet dischargtholé B3%ard the* =18

pésf}téaig%di;ghgg%qjhole 63b can he %Igaggd py detaching, and %%mt%e che

i Lguad = (S9SN Tittaa no T £
feplaced with new ones. IEormlng an application fil made
cfansparent[esin maleliahon e ouer Sfage AN esibadte pors

configuring the main body will be described above. The main body is
orcarfigured bystheupperiody-20 and the lewearbody 60, and the majority
of it is made of resin molded article. In other words, the member
£ iconfiguring:the“Guster. siderofetheaupper body-50-and the fower Body 60 ishe
mainly made of resin body. An application film made of transparent resin
Canateridl inclading MrsBeafborresinror silftbné resmeE Hirartjed-oAthe -2
outer surface of the resin body. The application film is a film formed by
CHppiyiRG an3dh&Sive Hugméhting HgenttothE outer SUtace of the reshi”
wR0gy. and.then.anplying and reactign-cyring the fluoring, or sligone.
reaction-curing material containing a catalytic agent such as ibutvl ,
pAminum.complex; zirconium complex; and fitanium oxides 3. oo thas

edin

8]

the raw water Ifeeding pipe 110 does not rotate whe

o

replacing the filter cartridge 2 attached to a bayonet

cennecting portion 134 arrangec at the other aend of the raw

130 is arrangsg &7 substantially axis center of The raw

water Ieeding pipe 110 in the cartridge water fesding port

23, and the water wheel 130 is fitted and fixed +to the
cartridge water Ieeding port Z3 after being inserted to the
rotation shaft 113, In this case, a water wheel fixation

shalt Z3c is arrangsd sc that the water wheel 130 dogs not

o4



Prior tp 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 transparent resin material to apply next can be
increased. The adhesive augmenting agent is nor limited to the primer,
and other known adhesive augmenting agents can be used. In the
wh presentermbodiment; the, flugragarben resinior silicone resin exeelling dn;
water repelling property is used as the transparent resin for appiving to
wa'efhance the water repelling property of the outer surface of the water
purifier main body. Tetrafluoroethylene copolymer is an example of the
fluokscarbonn: inThecatalytic dgenresntaiiad inethe ffuorine SFSilicére
_ reaction-curing material merely needs to have an effect of promoting the
Eh e RGBT afdutihgthe applied matétial, And Gt e Aldifur® =t ==Y
no §9TIPIEY, ZILConium complex, ftanium oxide, and the like are suitably, , .,
“Tused. Am“ong“fhefﬁ, dibu yl tin'is b‘“ré’f'éragﬁ/sused from the standpoint of
naffiR.SReed of Guting anel.easiness in handing,. ¢ These s congernthal
when the thickness of the application film is too thin such as thinner than
na1Q4mm, itmay net betmifernly and sufficiently-applied ta-thesesiof the
outer surface and a stripping due to use overlong
tightly fixing the battery, an ancde fitting 143z and a2

PRI U I

cathode fitting 143b arranged in the battery ho.der 144,

and the like,

The battery cover 142 includes & tubular battery
attachment porticon 143 and an O~ring 146 at the outer

"

periphery, where the water 1s prevented from entering the

3

battery attachment portion when the battery cover 147 is
attached to the pattery holder 144 by a bayonet mechanism.
ormed in the tubular batitery attathment
portion 14%, so that the bazttery can be sasily remcved Dy
hooking a finger. B 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 of the
are engraved at the periphery, Theareiors, ths ussr can
detach the battery cover 1472 from the battesry holder 144
using a cein after checking the standard of the battery and

the rotating direction of the batiery cover 142 to replace

i
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period of time may occur. If 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 and 30 pm. The resin molded article made of
resin such as ABS is greatly used 'for the body configuring the main body
of the water purifier, but the water repelling property at the outer surface
of the body is significantly enhanced by forming the transparent hard resin
+ film-threugh application to the outer surface of the main body, as
described above. Therefore, even if the water purifier is used under an
envirmmmentinaviichsewage: waterrcontaining.eleanserand the like 3y,
splash and easily attach such as in the kitchen, the splashed water is
zyepelied byrtheloutersudace b theewateripurifier anckis dessrtikelyta be-
attached, thereby preventing bacteria from growing and forming a stain
CHEPEC AR & State withotit stain'tantbe haifitaféd eveF adond periodiofa
; Jime. . __An electrical component for integrating the flow rate and
*displaying the Yesult will Now be tedehbed=" AS%hown iRFIGE T1 t6 74,
- the.electrical, Jonentincludes a flow. rate detector 170,.a water wheel
“(513%0%3 gav%%? gé}z)rglgjfuvnif"ﬁd, aq§f§plgy Unit 150, & fiduid 2{'‘r’f/j'st};ii)di“érpl)ray
panit 47O anddhe like. . The flow rate.detector. 1204s arranged.inside
the raw water feeding pipe 110 flowing from the selection valve the main
rpody-of-the water pusfiertethesfiter from entering the ancde

fitting 143z, the cathode fitting 143b, and the battery
attachment portion 145 along the lead wire.

The battery 141 may be a primary battery or a
secondary battery, and may be alkaline dryv battery,
manganese dry batiery, silver oxice battery ir lead
battery, and the like in addition to the lithium battery
such &s Zithium manganese dioxide battery capable of stably
supplying power for a long period of time at a relatively
high voltage. The shape is preferably a small battery such
as pbutton shape or coin shape that is light weight and that
does net reguire a large installation space. In the case
of a small battery, the main body does not significantly
erlarge or the weight does not significantly increass, and

cost alsc dogs not greatly lncrease,

o0
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o
@
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The display unit 150 will be describsd below using
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cartridge. As shown in Fig. 11, the flow rate detector 120 mainly includes
a magnetic switch 121 that opens and closes according to the rotation of a
magnet 136 arranged at the water wheel 130, to be hereinafter described,
and a magnetic switch holder 122 for supporting and fixing the magnetic
switch 121. The water wheel 130 is formed with two blades 132a,
132h at a columnar shaft portion 131, where a rotation shaft hole 133 for
receiving a rotation shaft 113 arranged inside the raw water feeding pipe
s14304ds formed; at one,end of the shaft-portiopl3l:and a-magpet e
attachment hole 134 for embedding the magnet 136 is formed at the other
caendy s=Ehe mageet136isinsernted tothermagnetattachmenthele 134
such that a line connecting the N pole and the S pole and the rotation
cigkaft of e watetwheeb130igecunids perpeidicular; andre plgmenthat
~ (not shown) is covered on and adhered or welded to the opening of the
Benfignet attachmeritHolé 134%0 PrevénttheTragnet from droppitig-aid to
ngre;/geﬁ Qrog%%tiocni of rust b Cg:gpéaqtin_g water, In order torpre;verl_t \en
ropping of the magnet 136-ahd production of Fist Thé Opening of the”
anfiagnet attachment.hole 234 is preferably sealed with a curable resin 135
(sealing material) after inserting the magnet 136 to the magnet attachment
sohele k34 Relyurethane segin.and epexy resim are used forthe-curable
resin. To prevent rust of the magnet 136, the magnet itself may be coated.
ceFerrite magnetand the like:may e aseddosthermagnet 436 other-thaa
rare earth magnet having strong magnetic force. The water wheel 130
CEgGfigtfed as above fsratigiy-ts an output signal to the liguid

crystal display unit 170.

An operation button is arranged on the ¢

Lo
5
b3

A rest button 135 for returning the displav content

to an initial state and & cartridge select button 156 for
setting the type of cartridgs are arrangsd for the
operatlon button. The circuit board 151 is arranged in the

boerd holder 152 so that water does not enter thersin, but

the operation bution arranged therecon needs to be ables to
be pushed. Thus, an operation opening is perforated at thes

porticn ¢f the cperatiocn button corresponding position of
the board holder 152, ang The opening is water
blocked with an elastic film. Tor such elastic £ilm, flat
plate-~shaped switch rubbers 157, 158 ars fitted thersein,

regin fixation frames 15%a, 160z are arranged thereon to

A

inner zice of the fixation frames are ultrasonically weldsd



supported from the downstream side by the rotation' shaft 113 so as to be
rotatable in the raw water feeding pipe 120. The water wheel 130 may be
an axial flow type in which the rotation 'shaft is parallel to the water
feeding direction of the purifier water or may be that in which the rotation
shaft is orthogonal thereto. Two blades are provided in the water wheel,
but may he one or may be three or more. As shown in Fig. 11, the
magnetic switch 121 is inserted to the magnetic switch holder 122, and
scSealed andfixed by the curableresin;, 123 (sealing material)- The two.
terminals of the magnetic switch 121 are wire-connected With the display
w1k $50 showa i Rig. 44-byi adead wine, (not shown), so,that the pulse
signal generated from the opening and closing of the magnetic switch 121
vdstramnsmittedsteltheadisplay unit 150. (e magnetieswitch Nalder122he
~accommodating the magnetic switch 121 contacts the outer periphery of
DRAK AW Watsr feedhg pipelELC aRd IS fiked mRibresvieinity of the avater
wheel 130, as shown in Fig. 1- _ In the flow rate detector 120 configured
as ab6ve, theswater Wheel 130 taREWREN fHe fw WateFflows into the
N riridge 3, whereby the magnet 136 embedded in the water. wheel
- %%@c?tgfe%ggng th é”%rﬁag@nréx%%ﬁe dch aﬁge?g%cg Fiingly” The magnatic
pawiich 121 opens.and clpses twice when,the.magnet 136 makes ane , .
rotation, and as a result, the pulse signal of two cycles are gerierated and
v itransmittedtodhealisplay-unit 450r LoAs shownsindrige1Q and.fFign 13,
the raw water feeding pipe 110 is configured so as to be fitted and fixed to
rihe Cagtridgecwaterfeedipgsport 28iarmriged atithelsige part-oi e back
_ side of the selection valve body 20. A fixation THH 23,10. 1.s arranged at
=3 fittfieportion 23461 theEartridg& waterfeedirfy poR2 P HET ehgagement
ortion 112 corresponding to the fixation rib 23b is arranged at a raw
PSuater take-ott poftill af the'ahd &f the fawiier fedding pios TE616 ba?
- Jitted.intg, the fit-in partion 23a, so.that the raw water feeding pipe 110,
/gcggzunc%(t? rotate v?ﬁ%%%gaaci:ﬁg'thégfﬁtegr baFtﬁ%lgépég éﬁ:(?ﬁg% to%) g) bay“’dﬁle“f“
a m&@%ngmﬂ@n A14-arrangedsatthe other.end of the saw-water feeding
pine 110.

side is arranged at the switch operating porticns 5la, 52a,
the projections 3lb, 220 on the back sids deform the switoh

rubber sco as

[

O reach the reset button 153 or the cariridge
select button 156 when tThe switch cperating portions 5la,
Jea ere 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 3la,

Thus, the reset button 155 and the cartridge select

L

putton 156 arranged In the board holder can be pushed by

pushing the switch operating porticn 5la, 52Za arranged on

(93]

the outer surface. Therefore, the button pushing operation



The rotation 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 130 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 in the interior of the raw water feeding
pipe 110 at the cartridge water feeding port 23, and thus the waiter wheel
1r130 6andotate ywthautaneving:hytheflow of thesraw watek: ; o As shown
in the exploded perspective view of Fig. the power supply unit 140 is
T amainly configuréthbyree battery, helderi44rarrangeddin theanain-hody:2:a
~ coin-type lithium manganese dioxide battery 141 (hereinafter referred. to
LoadBaftefE41 ) atremovable tatterl cover F42-foramater igghtly fixing:thes
._battery, an anode fitting 143a and a cathode fitting 143b arranged in the
“Paitery Hold8F 144 and the ke “ihie Battéry cover 142 heIues 2 =2
oriubular battery atachment portion 145 and an 0.10g 146 at the outer
periphery, where the water is prevented ffom entéfing the %attery
neattachment parion.when the battery cover.142 ‘e attached:ta the.battery
holder 144 by a bayonet mechanism. A cutout 147 is formed in the tubular
arbatteryattachmentportiond45; sothat the-battery canbe gasil removed
by hooking a finger. A recess 148 for inserting and turning a coin is
Mcopanedon theesudace bf the battery«tover 142¢ apd characterd$andmay
illustrations indicating the standard of the battery and the rotating direction
“5r opefingand cfosirfg aré ehgravetlatihe Tatuherp. Therefere, e user
can detach the"battery.cover 142 from the battery holder 144 using a coin

2 Her checkifl the stahdard of Tie Batt&ry Ave the-Fotdiy BiréCAsit of the
w§¥§g3¥Cgﬂeggég%0£§8@§eportion.

in crder to prevent water Irom entering insids the

board holder 152 from the outside and the circul

po

&3]
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t board 15

-

h

rom mal
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unctioning, preferably, the circuit board 131 and
the liguid crystal display unit 17¢ are inserted in the
.boaxd heoicer 102 and Zixed with the frame fo:
1w3; and then sealed with the curable resin 154 ({sealing
material) and performed with the waterprooi processing.
The waterprocf processing does not need to be individually
performed on each part by performing the waterprcof
processing in such manner, whereby the manufacturing steps
can pe simplified anc the manufacturing cost can be
reduced. Iwo-liguid mixed type polyurethane resin, epoxy
resin, and the like may be used for the curable rasin 154

The liguid crystal display unit 170 will now be

n
X}



the battery 141. The anode fitting 143a and the cathode fitting 143b
arranged in the battery holder 144 are respectively wire-connected to the
display unit 150 shown in Fig. 14 with a lead wire, and the power is
‘supplied from the battery 141 to the display unit 150. The lead wire is fixed
to the battery holder 144 by way of a rubber cap 142, and such rubber cap
149 prevents water from entering the anode fHtting 143a, the cathode fng
143h, and the battery attachment portion 145 along the lead wire. The

sdattery 141 may be a primary battery or a secondary battery, and may be
alkaline dry battery, manganese dry battery, silver oxide battery, air lead
battety, andihe like in addition te:the lithium-batiery.such-as ithiumy 5 «
manganese dioxide battery capable of stably supplying power for a long

1period efdtime atraerelativelydighvveltage. rkhesshape: istpreferablyia small
battery such as button shape or coin shape that is light weight and that

ClgoeBeEiat regire lrge installatorispace. I tlieense ofd smallbattery,ed
the main body does not significantly enlarge or the weight does not

©Significanthyincrease: Ehd thus the oSt alsoodS Aot greaty intreases

. The display unit 150 will be described below using Fi .'14.Ibe1 isplay

“Unit 50 %Xgrrgﬁg'éd (glhme“ﬁgﬁf Surface side 6f t%%l\fgv%lté‘rr‘ﬁdrifig“soﬁ%ﬁt

ndhe display gan be.easily; seen, The, display-unit 150 is arranged with 2
circuit. board 151 provided with a'CPU, a transparent board holder 152, a

bérame forcircuitboareh ka3 for supporting and fixing the eireuit. hoard 151
to the board holder 152, and a liquid crystal display unit 170. The CPU

bygceaives power supply fremuthe=Powel supplyuritb40,-perfornds directly
calculation based on the pulse signal from the flow rate detector 120, and

5 HRRS AT aN DUBBHR stgfigtothe ligaider/stal dispiay ankt=170.

The circuit beoard 151 provided with the CPU calculates

the integrated flow rate That passed throuwgh the flow rate

Q

etector 120 based on the pulss signal from the fliow rate

+

o

r

etector 120, and displays the result thersof. Regarding
the display metheod, a filter cartridge replacemsnt
indication element 171 for counting down the integrated

flow rate and notifving ths cartrid

13

e lifespan, a battery
replacement indication element 172 for indicating ths
replacement Timing involved Ln the

of the power supply unit 140, and a cartridgs typs

indication slement 173 for indicating the type of filter
cartridge ars arranged, which elemsnts ars turnsed ON,

cartridge, the lifespanr of the battery, and the typs of



An operation button is arranged on the circuit board 151. A rest button 155
for returning the display content to an initial state and a cartridge select
button 156 for setting the type of cartridge are arranged for the operation
button. The circuit board 151 is arranged in the board holder 152 so that
water does not enter therein, but the operation button arranged thereom
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 e apening is water tighty biogked with an elasfic film,
For such elastic film, flat plate-shaped switch rubbers 157,158 are fitted © -
& thergingcresin fixatian frames ¥59a; Loda.are-arranged thergen to cover
the peripheral edge of the switch rubbers, and the inner side of the fixation
SYFaRES bie Utrasonically WElded $Brasstosdlosely attachwith the:boardher
_holder. Therefore, ultrasonic welding portions 159b, 160b are formed at
“Hrtions tlosely aftdehingto thé board iblder 252:@r the back surface
side of the fixation frames, %5,*9@, 160a. The display unit 150 assembled as
above s accommbdated on e infier sidé' 8fthe witer putifief #i&in body,
1 thatis. in @ space formed by the upper body, 50 and the lower body 60.
The% E%vﬂgrgbo%%pgo is argraﬁéég %\ﬁfh% ri%o(nb “Shown) Tor positioning the
atisplay unit 150, :anchisifixed with he display.unit 150 Spitch.operating
portions 51a, 52a are arranged at positions corresponding to the switch
irrabbers 157¢ 168=0f the upper body 50: Since:a raember haying: -
projections 51b, 52b arranged on the back side is arranged at the switch
“Hperafifg porficiis s faBRa, theprojeetions $1bn52bion thetkacksside
deform the switch rubber so as to reach the reset button 155 or the
CRatfidtie séleCtbutoT 156 et the"diteR opéfatmerpsitions 51a, '52a
re husheg, whereby the operation of pushing such buttons is performed.
S%ng ﬁg%fic%h;e‘é? is !;Zl'a)élrf'ii“r’li'—}\f'epici;I 8nLTphe ‘?‘r%%t Shrface Side b fhieswitch
cOperating portiQnpla,
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will e briefly described with

The filter carctridge 3 has a raw water receiving port
203 connected to the raw water Teeding pipe 110 shown in
Fig. 10 arranged at the sgide wart of & case 201, and a
purifier water discharge port 204 including a pluralit

o~
Lot

by

o

shower holes for filtering the raw water taken in from the

raw water recelving port 203 and discharging the same as

of the case 2071,



52e. Thus, the reset button 155 and the cartridge select button 156
arranged in the board holder can be pushed by pushing the switch
operating portion Sia, 52a arranged on the outer surface. Therefore, the
button pushing operation in time of reset and in time of cartridge selection
is facilitated. Furthermore, since the button does not need to be pushed
with a pointed object such as a pencil, rubber damage at the surface of
the button caused by the pointed object does not occur, the waterproof

uffiectcan be maintained over g ong, perigd of lime, and.malfunction of an
~accurate display, reset, and the like'can be prevented_ Moreover, the

£ ipessihility:awvhichdhewwitchsiubber mayrip js-eliminated since the, o«
projections 51b, 52b on the back side of the switch operation portion has a

Tishapewithoubanacute anglesporion. andinserdenta prevent veatef, from
entering inside the board holder 152 from the outside and the circuit board
151 froftt mdtfunctisfing: preferably “thercirtuitBoardri5irand the figuid

.. crystal display unit 170 are inserted in the board holder 152 and fixed with

“FheTrameter tirctit BBArd 53 2&d e sE4led wifty fe®Eurdbié: fésin 452
sealing materiafl and performed with the waterproof processing. The ., .

° %V’gf;ﬂ!r%%)%%f)%oéébssciﬁ g dogsn o“frf“fé”“e%vto%ne“in“cﬁ{/lld U &I%Lﬁé%formmegé% on éach

5Part by performing the waterproef processing,in such manner, whereby
the manufacturing steps can be simplified and the manufacturing cost can

arbe redueed; Jwa-liquidanixecktype:polywethane.resim, epoxyiresin angd
the like may be Used for the curable resin 154.

segaling agent filled to the gap between the hollow fibers

and between the hollow Iiber bundle and the cvlindrical
member 205 at the lower part of the cylindrical member 205.
Since the potted porition is partially cut and removed
pefore fitting to the case 201, the terminals of *he hollow
fiber bundis 209 are opensd towards the purifisd water

dischargs port 204,

A substantially cvlindrical space formed between the

0

cylindrical member 205 and the

3 - e 1 ~ i " e
ey wali. suriace ol tne

sgctivated carbon, zecllTe, ion exchange resin, chelate
resin ancd the like. B Iransparent cap 212 is fitted at tThe

upper wart of the case 201 so that the hollow Ffiper pundle



The liquid crystal display unit 170 will now be described. As shown in
Fig. 14, the liquid crystal display unit 170 is positioned at the upper part on
the front side of the main body 2 while being directly supported by and
fixed to the circuit board 151, so as to be easily seen by the user during
use. The liquid crystal display unit 170 may be arranged at a position
spaced apart from the circuit board and wire-connected with the lead wire
and the like, but the signal can be more reliably transmitted if directly

- rS¥RRArted.by and fixed to the circuit board 151. The circuit board 151
provided with the CPU calculates the integrated flow rate that passed
thb:ough the flow rate detector 120 based on the pulse signal from the
flow rate detector 120, and displays the result. thereof. Regarding the
display method, a filter cartridge replacement indication element 171 for
counting down the integrated flow rate and notifying the cartridge lifespan,
a battery replacement indication element 172 for indicating the
replacement timing involved in the lowering of the voltage of the bower
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 lifespan of the cartridge, the
lifespan of the battery, and the type of cartridge. The display method
of the cartridge lifesban may adopt a method of counting up from zero or a
method of



sequentially turning ON or OFF a plurality of blocks other than counting

down the integrated flow rate. A plurality of filter cartridges 3 with

different lifespan is prepared according to the volume and the ability of an
adsorbent layer 211 and the like filled inside. The user can appropriately
select the filter cartridge 3 according to the ability and the lifespan,

operate the cartridge select button 156 according to the selected filter
cartridge 3, and set the appropriate cartridge lifespan. The filter

cartridge 3 will be briefly described witixégference to Fig. 15. The filter
cartridge 3 has a raw water receiving port 203 connected to the raw water
feeding pipe 110 shown in Fig. 10 arranged at the side part of a case

201., and a purifier water di. scharde port 204 including a plurality of

shower holes for filtering the raw water taken in from the raw water

receivihg porv’203 gndifischarjing tive samerab pdyifiedonadéivairangedatting
the lower part of the case 201. A. cylindrical projection 202 formed at the
dbettbmisumfacelvn thediraefidicof thetdake 20 hasbliowsreneadita the main
cylindrical member 205 fitted therein and arranged by way of the O-ring
ook ;andremeisuter peripheral surface at the upper and lower ends of the
cylindrical member 205 are fixed to the inner wall surface of the case 201

by Wail]ﬂ@f ﬁ?@g%h@ﬁé’dl@ﬁ}ﬂdﬂﬁaﬁlter 207 and secondary filter 208.
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A hollow fiber bundle 209 in which a plurality of hollow fibers is bundled
and bent to a reverse U-shape and accommodated is arranged inside the
cylindrical member 205. Both terminals of the hollow fiber bundle 209 are
sealed and fixed (potted) with a curable resin 210 serving as a sealing
agent filled to the dap between the hollow fibers and between the hollow
fiber bundle and the cylindrical member 205 at the lower Dart of the
cylindrical member 205. Since the potted portion is partially cut and

removggéyf%&gplﬂ% Eﬁﬁ]zpelc t]?e terminals of the hollow fiber

bundle are opene e puri Fified Whter élvscﬁa‘lrge port 204.

Asubzd@g]%%%mﬁe%%gsgog PARE S g%h%/“”%' t#%e%?

205 an e inner wall .sur t e case rran ed wi

?gs(;r%iee%ﬁe ré%ln ang'[j é%?ﬁg gﬂﬁ%ﬁ%@c% %t %,S fltteé}a F%edlng port
fOPRSIR gqh@%ﬁ%%a%gil gpidhatihehall %mggf bundle 209 and the

adsorbentlayer 211 can be easily filled in the Case 201 and the degree of

stain qhthehellowlibericandie eazily seandrom iheprtside, ki gar 21d/Syater

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

drashatentiean @ 11 CliMEnged- A walehrulifiarinsiudiag, %m%be@%aw
internally incorporating a selectlon valve and a filter cartridge remova
agiaghellao, the divihpedy hwherein formed at a substantially circular ring
part of the peripheral edge;

the substantially circular ring part formed with the plurality of raw
water shower discharge holes is made of a circular ring-shaped stainless
steel plate perforated with the plurality of shower discharge holes and
formed with cutouts at peripheral edges; and

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

the circular ring-shaped stainless steel plate is integrally molded

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

substanti C|rcul rrin rt formed with the plurality of r Wwate

show? da;%arge oléjsglg?fnegd%cg 5(1(} ?guf rﬁﬂfghg %ﬁﬁ ngi}&ecéfvcu ar

z*l?ll% fgdatgtglvﬁ’lt %h% Rl tthf]S QWRE disghar %Lhi% Al def grerzn and the
uts at perlp era €

outer peripheral edge sandwmhed with ribs and 1s formed with ribs

directly connecting the inner peripheral edge and the outer peripheral

edge.

3. The water purifier according to claim 2, wherein one to three
ribs connecting the inner peripheral edge and the outer peripheral edge

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

range of between 0.5 and 1.0 mm.

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

camshaft and a plurality of selection valves, a
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an inner peripheral edge and an outer peripheral edge of the circular
ring-shaped stainless steel plate are sandwiched with resin forming a
lower body of the main body and  the circular ring-shaped stainless
steel plate is integrally molded with the lower body of the main body.

2. The water purifier according to claim I , wherein the circular ring-shaped
stainless steel plate has the inner peripheral edge and the outer peripheral

edoetrandeienatbwitbaibd andlie fonmet avithains directyanigein®ding one-
inner peripheral edge and the outer peripheral edge. 3. The water
warifiehactondiaghontkaim Rywhereim tne to theee siasicoanestiogthén of the
inner peripheral edge and the outer peripheral edge are arranged towards
shledack sidewf tie thaterpusifieft, andl Theomater porifier docordingiting the
any one of claims 1 to 3, wherein a thickness of the circular -ring shaped
wsthintess seel plamivingirahpeofibewebni@Fand 1.0 mm. 5. A

water purifier including a selection valve body with a camshaft and a
pluralitfof sdretion valves, ia arranged facing upward at the side of the

water purifier, rotated to the back side by a pushing operation or the front
side by a pulling operation, and automatically returned to the original
position facing upward or upward by the return spring after the rotation
and

the rotation amount of the camshaft per one operation of the
selection lever is 360 degrees/(integral multiples n (n=2~3) of number of

discharge modes).

6. A water purifier including a selection valve body with a
camshaft and a plurality of selection valves, a selection lever connected to
the camshaft, a ratchet mechanism or a one-way clutch mechanism for
transmitting the rotational operation of the selection lever to the 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 operation, and automatically returned to the
original position facing upward or upward by the return spring after the

rotation, and
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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 at the side of the water purifier, rotated to the

back side by a pushing operation or the front side by a pulling operation,

and automatically returned to the original position facing upward or

upward by the return spring after the rotation and the rotation amount

of the aacushaft penonebeperatioargfdtieaselectionl levertlie 36mshaft coupled
degrees/(integral multiples n (n=2-5) of number of discharge modes).

itk Watesgadfienineluding dosdlectianbvélve fhedy withg dapshafiaadranged
plurality of selection valves, a selection lever connected to the camshatft, a
Fhtehetywhechanismooy sodndavay chtcH snethbnjsm fortramsinitiingrtheember
rotational operation of the selection lever to the camshaft, and a return
isprinylientstgraingains sbhivigtevéitto ancorighgaidesition; auferejreripheral
the selection lever is arranged facing upward or downward at the side of
sitewdtBrptamBe doadd s the back side by a pushing operation or the

front side by a pulling operation, and automatically returned to the original
position facing upward or upward by the return spring after the rotation,

and ) . . .
7. The water purifier according to claim 6, wherein a ratchet teeth

and a ratchet pawl receiving portion for engaging with a ratchet pawl
member configuring the ratchet mechanism are arranged on an inner side

of the connection tube and the end of the camshaft coupled with the
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a connection tube is arranged at an end of the camshaft coupled with the
selection lever, a locking rib for preventing slip-out is arranged at an outer
periphery of the connection tube, and an indication member for indicating
a water discharge state is arranged on an outer peripheral side of the
connection tube. 7. The water purifier according to claim 6, wherein a
ratchet teeth and a ratchet pawl receiving portion for engaging with a

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

with the connection tube, respectively. 8. The water purifier according
to any one of claims 6 or 7, wherein the selection valve body is arranged
with twb ribklso asateicquen the caoptindipgrtion af thecamshaftantstite or 7,
selection lever, the portion corresponding to the indication member for
Vrlthcatinglthe dlatdradisehbrgdsdieibeingagangeitbémeerha gamehereover
the two ribs are not present. 9. The water purifier according to any
thgecorpbing pati@nwpeidia thenebkifiganis dirantddetionelowty, the portion
periphery of the connection tube of the selection lever rotates along the
EHassermaing rips. the  joduadiwaterpunber adesrdingltoadnyeondiefr water
claims 6 to 9, wherein a spring receiving portion is arranged so as to
FSRBIgfofaHe ISeRmG B Rt GEdHEtHeto el Yehipteipoftie ribs are not
connection tube of the selection lever, the spring receiving portion being
- Ri&stkted to one of the two ribs to determine the rotation range by the
rotational operation of the selection lever.

9. The water purifier according to any one of claims 6 to 8,
wherein the locking rib arranged at the outer periphery of the connection

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

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

selection lever.

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

wherein a spring accommodating portion is
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11. The water purifier according to any one of claims 6 to 10, wherein a
spring accommodating portion is arranged on the rear surface side of the
selection valve body. . 12. The water purifier according to any one of
claims 6 to 11, wherein the raw water feeding pipe for feeding the raw
water to the filter cartridge attached to the water purifier main body is
connected to the downstream side of the selection valve body, and a fit-in

sosigriboaaheaaionsof theeraidwafaitieedingiipes iaranged on a rear

surface side of the selection valve body, the fitin portion being arranged

with a fixation rib for fixing the raw water feeding pipe. 13. The water
purifier according to any one of claims 6 to 12, wherein the raw water

feeding pip€liheludes:a finstifnd tackeclinpectedity the:seleCidnvalvé to 11,
body and a second end for connecting the filter cartridge, a rotation shaft
fdresuppdhtingawatentwhdetthinfiopi patécdefectiongjsiasramgedrinsideothlee filter
raw water feeding pipe, and an engagement portion for engaging with the

darariolg ribabfalecdekectibn valvie by isiarrangied bothe fisstendected 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
side of the selection valve body, the fit—in portion being arranged with a

fixation rib for fixing the raw water feeding pipe.

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

valve body is arranged at the first end.
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ABSTRACT A water purifier including a flow path switch with a
plurality of flow paths and a valve body for selectively opening and closing
the plurality of flow paths, wherein for the flow path arranged in the flow
path switch, at least a raw water shower introduction port and a raw water
stream introduction port are arranged, a raw 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 side of the raw watef-8fré€&f-introduction port, and a

substantially disc-shaped rectifier plate with a pluralit % of water ﬂ1~ h(1):l1§s
is arrafgétf bR‘a HEw path betiveenthafal watd? shower Sintrbduction— 2
%%(i dilthg raw water s‘dhaoyyer discharge Rort. dy for selectively

opening and closing the plurality of flow paths, wherein
for the flow path arranged in the flow path switch, at
least & raw water shower introduction pert and & raw watser
stream introduction porit are arranged, & raw water
discharge éhower dischargse port is & anged on a downstrsam
side of the raw water showsr introduction port and a raw
water stream discharge port 1s arrangsd on z downstream

£ +he raw water stream introduction port, and &
substantially disc-shaped rectifier plate with a pliurality
of water flow holes is arranged on a flow path betwsen the

raw water shower. introduction port and the raw
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