11 JUL 2005 1  TITLE OF | NVENTI ON SW TCHI NG VALVE FOR | ON WATER GENERATOR
5 FIELD OF THE | NVENTI ON The present invention relates general ¥
wat er generator, and 10 nore particularly, to a switching val e~f@ﬂ-gﬁﬂ
wat er generator. The present invention presents a switching valve with
sol enoid that enables the outlet or the faucet to suppl y the sane species
of ion 15 water, nanely, either alkaline ion water
despite the polar conversion of the-dhanbers conpri SI ng mmmmmmm er
of the ion water generator. 20 DESCRI PTION OF THE RELATED ART¢lkei s Wel
known that one of the causes for the nodern adult disease |ike
hypertension, diabetes, and heart disease 25 is the acidification of
physi cal constitution due to the excessive intake of acid food. As a
consequence of the preference 11 JUL 2005

TITLE OF INVENTION

SWITCHING VALVE FOR ION WATER GENERATOR

FIELD OF THE INVENTION

The present invention relates
generally to an ion water generator, and
10 more particularly, to a switching valve
for an ion water generator. The present
invention presents a switching valve with
solenoid that enables the outlet or the
faucet to supply the same species of ion
15 water, namely, either alkaline ion water
or acid ion water, despite the polar
conversion of the chambers comprising the

electrolyzer of the ion water generator.

20

DESCRIPTION OF THE RELATED ART

It is well known that one of the
causes for the modern adult disease like
hypertension, diabetes, and heart disease

25 is the acidification of physical
constitution due to the excessive intake
of acid food.

As a consequence of the preference
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2 5 10 15 20 25 for alkaline ion water, an apparatus |ike an ion water
generator has been introduced. Furthernore, it is understood  that the

al kaline ion water helps to convert the acid physical const i tiith JbL 20050
the light-alkaline one. FIG 1l is a schematic diagram illustrati-ng the
principle of the nechanismof an ion water generator in accordance with
the prior art. Traditionally, the ion water generator consists of a
purifier 1 for the filtration of wat®r and an el ectrolyzer 2 that
electrolytically dissociates the purified water. Mre specifically, the
el éctrol yzer 2 rCQDkiaSl N@hed €afn O cthamber a4 ang par aani @n Ichrrber 5
bei ng separated fromeach other by a barrier rib 3, produces ion water

t hrough t he elaatt iadysiwea preacege oé r ataber maish lpeeper vol tages applied to
t hose chanbers'. Wen the voltage is applied at the cation chanber 4, the
oxygen gas is imererdusrdue t Euheheguerion priocdss pmderstood

that the alkaline ion water helps to
5 convert the acid physical constitution
into the light-alkaline one.

FIG.1l is a schematic diagram
illustrating the principle of the
mechanism of an ion water generator in

10 accordance with the prior art.

Traditionally, the ion water
generator consists of a purifier 1 for the
filtration of water and an electrolyzer 2
that electrolytically dissociates the

15 purified water.

More specifically, the electrolyzer
2, comprising a cation chamber 4 and an
anion chamber 5 being separated from each
other by a barrier rib 3, produces ion

20 | water through the electrolysis process of
water with proper voltages applied to
those chambers.

When the voltage is applied at the
cation chamber 4, the oxygen gas 1is

25 generated due to the reduction process of
hydroxyl ion in the electrolyzed water.
During the reauctién process, the negative

acid iqns including chlorine, phosphorus,




hydroxyl ion i

n the electrolyzed water. During the reduction process,

t

‘negative acid ions including chlorine, phosphorus, 11 JUL 2905 .
el 205

sul frur aci di fi
hydr ogen gas

t he ani on chanber 5. Sinultaneously, hydrogen ion pairs are produced by

the positive

the solution of the 10 ani on chanber 5-becomes al kali ne. The 15 20 25
al kaline ion water produced at the anion

es the water in the cation chanmber 4. |In thew

he
he

is generated due to the reduction process 5 of 'hydrogen at

ons such as sodium magnesium and cal cium Consequently,

watier — while the, gcid, hgn, pates ; eane pe diseth d oy a SN £Ar & Qe

sterilization.

urthernnre, the structure of the alkaline ion water
beconmes hexagonad t i i _thth@ ekectrol ysis, which turns out to be an

out standing feature for sound body. However, the prior art has a
short com ng because the katitdne Ini&enwhlidiem dhle rdgndsiagear eged i difi ed
at the negative el ectrodes of the cation:

10

15

20

25

is generated due to the reduction process
of hydrogen at the anion chamber 5.
Simultaneously, hydrogen ion pairs are
produced by the positive ions such as
sodium, magnesium, and calcium.

Consequently, the solution of the
anion chamber 5 becomes alkaline. The
alkaline ion water produced at the anion
chamber can be used for drinking water
while the acid ion water can be used for
skin care or sterilization.

Furthermore, the structure of the
alkaline ion water becomes hexagonal
during the electrolysis, which_turns out
to be an outstanding feature for sound
body.

However, the prior art has a
shortcoming because the cations like
calcium and magnesium are solidified at
the negative electrodes of the cation
chamber 5 during the electrolysis.

As time passes, the amount of the
solidified tartar, as it were, scale at
the negative electrodes beéomes huge

enough to cause the reduction of the

chanmber can be used for drinking



chanber 5 during the electrolysis. As tine passes, the anobunt of the

solidified tartar, as it were, scale at the negative el ectrodes becones

huge: enbugh to cause the reduction of the 11 JUL 2005 4 5 10 14, balUts 2005

el ectric current during electrolysis. The excessive build-up of scale at

the negative electrode will decrease the electric current and thereby
prevent the efficient dissociation q{ wat er during electrolysis process.

Since the formation of the scale or ™ tartar, whatever, at the negative

el ectrodes is unavoidable if the electrolyzer is used quite a |ong period

of time withowlswtghiongctuher pelar dhyr i hef wedre @aniranl grdi gat i o lodhanber s.

Consequently, the state of the art in the field of ion water generator is

that the pol aréexgesdsiote appar dpeliew 2 f tsheadlecttodebeof each chanber is

swtched fromtinme to tinme for preventing the formation of scale at the
negative eledt¢g@tive electrode will decrease the
electric current and thereby prevent the
5 efficient dissociation of water during
electrolysis process.
Since the formation of the scale or
tartar, whatever, at the negative
electrodes is unavoidable if the

10 electrolyzer ig used quite a long period
of time without switching the polarity
between anion and cation chambers.

Consequently, the state of the art
in the field of ion water generator is

15 that the polarity of voltage applied at
the electrodes of each chamber is switched
from time to time for preventing the
formation of scale at the negative
electrode.

20 In this approach, the role of each
electrode is periodically commutated in an
effort to effectively prevent the
formation of scale at the electrode of the
anion chamber. In other words, the cation

25 and anion chambers are switched with each
other periodically.

Since the role of the cation

chamber and the anion chamber is



In this approach, the role of each electrode is periodically comutated in
an effort to effectively prevent the formation of scale at the el ectrode
of the ‘anion chamber. In other words, the cation and anion ghdnldbsiibe
switched with each other periodically. Since the role of the cation
chanber and the anion chanber is 11 JUL 2005 -5 interchanged fromtine to
time in accordance with the prior art, the species of the ion water,
nanely either al kaline ion water or -ai-d ion wat er, discharged at 5 the
outlets or the faucets, should be alternatively changing accordingly.

However, it is fgiwabntd@l REORLE RXRECh et O bake: kike same kind of ion
water, for exanple, alkaline ion water, fromthe 10 faucet designating
"drinking watergecldr#ald c be whdesi t akd epanido evenr BQr et haanggreods ddat t he
opposite species of ion water, for exanple, acid ion water cone out of

t he sane fauceto flesilyaati mg Ibatdry nkimgmeat er 't j ubte heedusa lafnehe pol ar
conversion inside the apparatus. |f the same species of ion water need to
fl ow out of an bafl &fat@ht iuoasl Y thenwdtdERs FoftthrrI® dhatbers to

the m§|et5hmﬁgem%5%1ets or the faucets, should be

alternatively changing accordingly.

However, it 1is natural that people
expect to take the same kind of ion water,
for example, alkaline ion water, from the

10 faucet designating "drinking watexr". It
will be undesirable and even more
dangerous that the opposite sgspecies of ion
water, for example,'acid ion water come
out of the same faucet designating

15 "drinking water" just because of the polar
conversion inside the apparatus.

If the same spécies of ion water
need to flow out of an outlet
continuously, the waterways from the

20 chambers to the outlet should be re-
configured in accordance with the
commutation of applied voltage at the

electrode of the chambers.

25

SUMMARY OF THE INVENTION

In view of these problems, there is

a need in the art to invent a device for



configured in accordance with the comutation of applied voltage at the
electrode of the chanbers. 25 SUMVARY OF THE | NVENTION In VieM/ﬂf Rngg 05
probl ens, there is a need in the art to invent a device for ;3bL 3g * 6
5 10 15 20 25 alternating the configuration of waterways in accordance
with the polarity of the applied voltage at the el ectrodes. Accordingly,

it is an object of the present invention to provide a switching valve,

whi ch enabl es the outlet to dischard%'the sanme kind of ion water despite
the polar conversion at the electrodes in the electrolyzer for the

prevention of 4heehHor ARt Ay of hecat et i glhea BEGRH T EE elvect eadesy d n
accordance with a broad aspect of the present invention, provided is a

swi t chi ng val ven canmmbatd ag ¢ de wirahsftehe rpoflesr ok yi onfwat Bre i n accor dance
with the polar switching of the apglied vol tage at _the el ectrodes.
applied voltage at the electrodes.
Accordingly, it is an object of the
5 present invention to provide a switching
valve, which enables the outlet to
discharge the same kind of ion water
degpite the polar conversion at the
electrodes in the electrolyzer for the
10 prevention of the formation of scale at
the negative electrodes.
In accordance with a broad aspect
of the present invention, provided is a
switching valve commutating the transfer
15 routes of ion water in accordance with the
polar switching of the applied voltage at
the electrodes.
The present invention employs the
solenoid valve for switching the transfer
20 route for each type of ion water (i.e.,
alkaline ion water and acid ion water).
The present invention comprises a
valve housing having an inlet connected to
the channel of supply and a couple of
25 outflow openings in the opposite
directions wherein those outflow openings

are interchangeably switched on and off in

a complementary manner.




The present invention enploys the solenoid valve for switching the
transfer route for each type of ion water (i.e., alkaline ioff jajgt 2308
acicd ion water). The present invention conprises a valve housing having an
inlet connected to the channel of supply and a couple of outflow openings
in the opposite directions wherein those outflow openings are

i nterchangeably switched on and off in a conplenentary nmanner. 11 JUL 2005
-7 Each of outflow openings is connected either to a dischargi ng channel
f,or alkaline ion water or to a discharging channel for acid ion water.

Further, the 5 species ofalap Wat efufil OWHRO & RIAVIR £acCh g di scharging
channel to the outlet, or the faucet, is fixed in accordance with the

invention. The spagiestaddi @i wateer tloowang i 8@ Hareaughgeach achasanel of
supply to the inlet of the valve housing is convertible in accordance
with the polarifgrofalbkenlappti édvoledygerato thé @l ectd ddesha rfhémas or e,
the waterway fromthe _15 inlet to_the outfl ow openings inside the valve
housi ng shoul d ®Bame? ednff gur edCilr  aSddr A c@ Twi t hFrhet gt &ri tyhEf the
apmigdVOHag%s%éfggﬂg%ﬂfg%&water flowing through each
discharging channel to the outlet, or the
faucet, is fixed in accordance with the
invention.
The species of ion watexr flowing
10 through each channel of supply to the
inlet of the valve housing is convertible
in accordance with the polarity of the
,applied voltage at the electrodes.
Therefore; the waterway from the
15 inlet to the outflow openings inside the
valve housing should be re-configured in
accordance with the polarity of the
applied voltage at the electrodes.
Inside the valve housing, there is
20 provided a valve body with a shape of a
double-headed drum pinched in at the
middle. In other words, the valve body
comprises upper part and lower part
wherein each part has a shape of
25 cylindrical disc. The upper and lower
disc-shaped parts are connected with a

cylindrical shaft whose radius is smaller

that that of those cylindrical discs.



I nside the val ve housing, there is 20 provided a valve body with a shape
of a doubl e-headed drum pinched in at the mddle. In other words, the
val ve body conprises upper part and |ower part wherein eadhi piyt mm§ a
shape of 25 cylindrical disc. The upper and | ower disc-shaped parts are
connected with a cylindrical shaft whose radius is smaller that that of
those cylindrical discs. 11 JUL 2005 88 5 10 15 20 25 The val ve body noves
up and down inside the valve housing”in order to open and shut off either
of the outflow openings. The upward novenent of the valve body is

propel led with the el echreomagrietéc Hodge maerd @d ugn tlmed i derwncor e
integrated with the val ve body. The upward novenent of the valve body
causes the uppenspade dfhehevadive hsodgishait igf f ordesut¥ Pow BAENI ng, for
instance, to the discharging channel for _al kaline ion water, while the

| ower part opeRE tHBUdut Pifotv SpehP g aP &t heSot PHH E¥WRéh t he di sc- shaped

upper part openings. The upward movement of the

5 valve body is propelled with the
electromagnetic force exerted on the iron
core integrated with the ?alve body.

The upward movement of the valve
body causes the upper part of the valve

10 body shut off the outflow opening, for
instance, to the discharging channel for
alkaline ion water, while the lower part
opens the outflow opening at the bottom.

When the disc-shaped upper part

15 closes an outflow opening located at the
upper side of the valve housing, the other
disc-shaped lower part of the valve body
opens the opposite outflow opening at the
bottom of the valve housing, and vice

20 versa.

Consequently, each of disc-shaped
parts of the valve body alternatively
switches the outflow openings to the
discharging channels for alkaline ion

25 water and acid ion water, respectively.

When the voltage applied to the

solenoid housing is removed, the valve

body moves downward and thereby converts



cl oses an outflow opening |ocated at the upper side of the valve housing,
the other disc-shaped | ower part of the valve body opens the,oppo h&?

out &l ow'opening at the bottom of the val ve housing, and vi cehhlw\sgz
Consequently, each of disc-shaped parts of the valve body alternatively
swi tches the outflow openings to the discharging channels for alkaline ion
wat er and acid ion water, respectively, Wen the voltage applied to the

sol enoid housing is renoved, the vaIVe9'body noves downward and t hereby
converts 11 JUL 2005 9 the transfer route of waterways to the outflow
opening at the ¢RR, tarBlyfd© bhaicdi sehangs 6e hagnel tfortalkal i ne ion
water. 5 As aresult, it becones possible to maintain the species of ion
wat er consi st entiltyf  bmougp een e gaat edh eout bet/ f avoee leventid  thee
polarity of the ion water flowing in through the channel, 10 of supply has
been changed ovdtsdUeatd@iRg pHIERNSY t ERTgadfk 2 Ad RAanRRs of the

el ectrolyzer. 15 BRI EF DESCRI PTI ON OF THE DRAW NGS Further features of the
present inventiAYNGEYI becone apparent from a

5 As a result, it becomes possible to
maintain the species of ion water
consistently through a designated
outlet/faucet even if the polarity of the
ion water flowing in through the channel

10 of supply has been changed over due to the
polar switching of the chambers of the

electrolyzer.

15 BRIEF DESCRIPTION OF THE DRAWINGS

Further features of the present
invention will become apparent from a
description of the present invention in
conjunction with the accompanying drawings
20 of the preferred embodiment of the
invention, which, however, should not be
taken to be limitative to the invention,
but are for explanation and understanding
only.
25 In the drawings:
FIG.1 is a schematic diagram
illuétrating an ion water generator in

accordance with the prior art.



description of the present invention in conjunction with the acconpanying
drawi ngs 20 of the preferred enbodi nent of the invention, KPiC@U g$m?ver,
shoul d fot be taken to be linmtative to the invention, bu ‘4T g

expl anation and understanding only. 25 In the drawings: FIG1 is a
schematic diagram illustrating an ion water generator in accordance with
the prior art. 11 JUL 2005 - 10 5 1Q 15 20 25 FIG 2 is a schematic di agram
illustrating the constitution of thelosmﬁtching.valve i n accordance with
the present invention. FIG3 is a schematic diagram illustrating the

flunctional block of therrigon Vater agenehals tist 26605 §ancg With the
present invention. FIG4A is a schematic diagram illustrating the transfer

route for al kal ines t e tvahey threough it be issitcdhdng o faltieei n accor dance
with the present

switching valve in accordance with the

present invention.

5 FIG.3 is a schematic diagram
illustrating the functional block of the
ion water generator in accordance with the
present invention.

FIG.4A 1is a schematic diagram

10 illustrating the transfer route for
alkaline ion water through the switching
valve in accordance with the present
invention.

FIG.4B is a schematic diagram

15 illustrating the transfer route for acid
ion water through the switching valve when
the polarity of ion water has been changes

over in accordance with the present

invention.

20
DETAILED DESCRIPTION OF THE INVENTION
The present invention will be
explained in detail with reference to the
25 accompanying drawings.

In FIG.2 is shown a schematic
diagram illustrating the constitution of

the switching valve in accordance with the



invention. FIG4B is a schematic diagram illustrating the transfer route
for acid ion water through the sw tching valve when the pol gt} ybf200bn
wat er has been changes over in accordance with the present invention.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention will be
explained in detail with reference to the acconpanying drawings. In FIG 2
is showmn a schematic diagramillustrating the constitution of the
switching val ve in accordance with thd1l11 JuL 2005 - 11 present invention.
Referring to FIGS. 2 and 3, the electrolyzer conprises a cation chanber 4

and an ani on chaphele nthe; ahechkalyger 2 5 further conprises a couple of
val ve housing 10 of circular cylindrical shape. The valve housing 10 has

an inlet 12 that is conRededrtimygha o o I@Ber Supphyli ryy, chanael s (6, 7).
At the top of 10 the valve housing 10, there is provided an outflow
openi ng connected etat Fldday izreer watep rous et 44,4 bl amscdnambeur 4 he

al kaline ion water. At the bottom of the valve housing 15 10, there is
provi ded m1omqpéw%ﬁmﬁﬁ@°n chamber. The electrolyzer 2

5 further comprises a couple of valve
housing 10 of circular cylindrical shape.
The valve housing 10 has an inlet
12 that 1is connected to the ion water
supplying channels (6, 7). At the top of
10 the valve housing 10, there is provided an
outflow opening connected to alkaline
water outlet 14, for instance, for the
alkaline ion water.
At the bottom of the valve housing
15 10, there is provided an outflow opening
connected to acid water outlet 16, for
instance, for the acid ion water in the
opposite manner. |
Preferably, acid water outlet 16
20 for the acid ion water passes through
beneath the solenoid housing 18.
An iron core 20 with a lower spacer
32 on it 1is then implemented in such a
manner that it is inserted in the orifice
25 of the outflow opening toward acid water
outlet 16. The iron core 20 moves up and
down in a translational motion by

electromagnetic force in accordance with



connected to acid water outlet 16, for instance, for the acid ion water in
the opposite manner. Preferably, acid water outlet 16 20 for the ddLdz200en
wat er passes through beneath the sol enoid housing 18. An iron core 20 with

a | ower spacer

32 onit is then inplenented in such a nmanner that

inserted in the orifice 25 of the outfl ow opening toward acid water

16. The iron core 20 noves up and down in a transl ational

el ectronmagnet i

t he applied voltage at

noti on by

it is
out| et

c force in accordance-wi2th 11 JUL 2005 - 12 tine sequence of

32 there is proyided yhouesePyE 2hof o 1\i3é&evéll%®%e22até\herei

| oner part 24

has a shape of cylindrical disc. The val ve

t he sol enoid housing 18. Next to the | ower spacer

n the

ody 22 conprises

an upper val vehkodyo2%and & haws ivagva dody 24 and has a shape of a
drum 10 pinched in at the mddle. The val ve body 22 has

doubl e- headed
symmetry and

cylindrical di
switch on and

5

10

15

20

25

t her ef or eNehlet upger teg vé ey 28ralser s & kaxme of

sc. The dj sc-shaped upper val ve bOd%H$3 15 i%bfupposed to

bff RREV bdeMd o doRHiSTy Péviald 2hefi sERT gVt Ve
body 22 wherein the lower part 24 hasg a
shape of cylindrical disc.

The valve body 22 comprises an
upper valve body 23 and a lower valve body
24 and has a shape of a double-headed drum
pinched in at the middle.

The valve body 22 has symmetry and
therefore the upper valve body 23 also
has a shape of cylindrical disc. _

The disc-shaped upper valve body 23
is supposed to switch on and off the
outflow opening toward the discharging
channel for alkaline ion water, while the
lower valve body 24 is supposed to be
responsible for switching the outflow
opening toward the discharging channel for
acid ion water.

On top of the upper valve body 23,
there is provided an upper spacer 30 that
igs inserted into the orifice of the
outflow opening through to the alkaline
water outlet 14 for the alkaline ion
water. |

As a preferred embodiment in



channel for alkaline ion water, while the |ower valve body 24 iﬁ swﬁeqﬁmg
to be responsible for switching the outflow 20 opening toward E-és

di scharging channel for acid ion water. On top of the upper valve body 23,
there is provided an upper spacer 30 that is inserted into the orifice of
the 25 outfl ow opening through to the alkaline water outlet 14 for the

al kaline ion water. As a preferred enpodinent in 11 JUL 2005 - 13
accordance with the present invention, “a couple of packing, for instance,
rubber packing, 26 can be inplenented for the prevention of |eakage. 5
More preferabl yactderdadneeseat t28 tton ba psepsat ed fvert gbtd y aeal ing up
the packing 26 to the outflow openings. If one of the upper valve body 23
or the |ower vateaibdey @4 ghatk ohf ,10fein hén f anhee outf hbw ®peni ngs of
the valve housing 10, the |ower valve body 24 or the upper valve body 23
will open the BEIEipshdi R obEf oRvpéAithhelrn£6d hé o notitgh of the

val ve body 22. 15 The valve body 22 noves upward and downward when the
vol tage is appl P&FRER-1On © akage.

5 More preferably, the valve seat 28
can be prepared for tightly sealing up the
packing 26 to the outflow openings.

If one of the upper valve body 23
or the lower valve body 24 shuts off

10 either of the outflow openings of the
valve housing 10, the lower valve body 24
or the upper valve body 23 will open the
corresponding outflow opening due to the
motion of the valve body 22.

15 The valve body 22 moves upward and
ddwnward when the voltage is applied at
the solenoid housing 18 and
electromagnetic force is exerted on the
iron core 20.

20 Furthermore, the upper spacer 30 is
installed such that it can be inserted
into the orifice of the alkaline water
outlet 14 for guiding the motion of the
upper valve body 23 when the valve body 22

25 is forced to move upward to block the
outflow opening for alkaline ion water.

Consequently, a couple solenoid

valves 18 are installed for ion water



t he sol enoid housing 18 and el ectromagnetic force is exerted on the iron
core 20. 20 Furthernore, the upper spacer 30 is installed sugh,thil pagscan
be inserted into the orifice of the alkaline water outlet 14 for guiding
the notion of the wupper valve body 23 when the val ve body 22 25 is forced
to nmove upward to block the outflow opening for al kaline ion water.
Consequently, a couple solenoid valves 18 are installed for ion water 11
JUL 2005 - 14 5 10 15 20 25 suppIyTﬂé Tthannels (6, 7), respectively.
Further, each solenoid valve 18 has a couple of ion water discharging

¢hannel s (14,s&§bl9ﬂ‘hv%0'bl'ﬂéhaﬂé De i pg,wat pr, andsgdetathen  or acid ion
wat er. Therefore, even en the species of the incom ng ion water through
the inlet 12 Fsravihéchedefrcomn erelbod hd otaéve (L.8e.haal kaline to acid),
the outflow openings inside the valve housing 10 are changed over

cor respondi nglgofigrl er exhnfiiqjur Wit efe datse? hayxd i 82 he bfampel s

(14, 16), one for alkaline ion water and.
5 the other for acid ion water.
Therefore, even when the species of
the incoming ion water through the inlet
12 is switched from one to the other
(i.e., alkaline to acid), thé outflow
10 openings inside the wvalve housing 10 are
changed over correspondingly for
reconfiguring the waterways to the faucet.
The present invention therefore
comprises a couple of valve housing 10
15 connected to ion water supplying channels
(6, 7) and a valve body 22 which opens and
closes the outflow openings toward the
discharging channels. The present
invention further comprises an iron core
20 20 moving the valve body 22 upward and
downward; and a solenoid housing 18
exerting an electromagnetic force on the
iron core 20.
Each valve housing 10 has an inlet
25 12, which is connected to ion water
supplying channels (6, 7). The species of
the ion water entering the inlet 12 of the

valve housing 10 is dependent on the



The present invention therefore conprises a couple of valve housing 10
connected to ion water supplying channels (6, 7) and a valv d Wﬁg whi ch
opens and closes the outflow openings toward the dischar lﬁgﬁﬁhi | s.
The present invention further conprises an iron core 20 noving the valve
body 22 upward and downward; and a sol enoid housing 18 exerting an

el ectromagnetic force on the iron core 20. Each val ve housing 10 has an
inlet 12, which is connected to ion-wWater supplying channels (6, 7). The
species of the ion water entering the inlet 12 of the valve housing 10 is

dependent ‘on theodl JYle 200% -} 9 PEbige Oh e 1w tage aprlhed at eact

el ectrode of the electrolyzer. The waterways to the faucets/outlets 34 and
36 are ion wates] & dirsedar gb Ag tahannrel Scihdo 13463 e x respectivel y.

Consequently, the selective switching on/off of the discharging channels
is performed by the riseTéml fvaltlet® af st Heovallve body 22 with the iron
core 20 wunder the control of the solenoid housing 18, Preferably, the iron
core 20 is faucets/outlets 34 and 36 are ion water
5 discharging channels (14, 16),
respectively.
Consequently, the selective

switching on/off of the discharging

channels is performed by the rise and fall

10 of the valve body 22 with the iron core 20
under the control of the solenoid housing
18.

Preferably, the iron core 20 is
installed into the orifice of the acid

15 water outlet 16 . This is because it is
less probable that tartar or scale is
contained in the acid ion water and the
acid water is usually used for
sterilization rather than for drinking.

20 The iron core 20 in accordance with
the present invention is prolonged by the
lower spacer 32 and is inserted into the
outflow opening toward the acid water
outlet 16.

25 When the voltage is applied at the
solenoid housing 18, the iron core 20 is

elevated beneath the solenoid housing 18.

As a consequence, the valve body 22



installed into the orifice of the acid 15 water outlet 16 . This is because
it is less probable that tartar or scale is contained in tejagyd 9

wat er and the acid water is usually used for sterilization f"alt%%lr ztuﬁgn
for drinking. 20 The iron core 20 in accordance with the present invention
I's prolonged by the |ower spacer 32 and is inserted into the outflow
opening toward the acid water outlet 16. 25 When the voltage is applied at
the solenoid housing 18, the iron tdPe 20 is elevated beneath the

sol enoid housing 18. As a consequence, the valve body 22 11 JUL 2005 - 16

§ 10 15 20 25 g9geitge M R dhednon i606a 2oraves o URWar&lst o open the
outfl ow opening at the bottom The valve body 22 in accordance wth the

present i nventypwacoaprd ses pencalpke of tdi slowshaped pard sati .ehe t he
upper val ve body 23 and the | ower valve body 24. The di stance between the
upper val ve Body tZ8mand the | ower val ve body 24

The valve body'22 in accordance

5 with the present invention comprises a
couple of disc-shaped parts,_i.e., the
upper valve body 23 and the lower valve
body 24. The distance between the upper
valve body 23 and the lower valve body 24

10 is adjusted in such a manner that if one
of the disc-shaped parts shuts off an
outflow opening then the other part opens
the other outflow opening.

Pfeferably, a packing rubber 26 can

15 be implemented on each of the upper valve
body 23 and the lower valve body 24 for
tightly sealing up the outflow opening.

More preferably, a valve seat can
be prepared at the outflow opening in

20 order to launch the valve body 22 with the
packing 26 at the openings.

As a preferred embodiment in
accordance with the present invention, an
upper spacer 30 is formed on the upper

25 valve body 23 of the valve body 22. The
upper spacer 30 1is well designed such that
the upper spacer 30 is still inside the

orifice of the alkaline water outlet 14



. -
is adjusted in such a manner that if one of the disc-shaped parts shuts
off an outflow opening then the other part opens the other guffJulw2005
openi ng. Preferably, a packing rubber 26 can be inplenmented on each of the
upper valve body 23 and the | ower valve body 24 for tightly sealing up
the outfl ow opening. More preferably, a valve seat can be prepared at the
outflow opening in order to launch the valve body 22 with the packing 26
at the openings. As a preferred enmbodilfent in accordance with the present
i nvention, an upper spacer 30 is forned on the upper valve body 23 of the

val ve body 22. Jhen, URRRS SRACEN 3P o ¥alingesi ned guchopbal qlke upper
spacer 30 is still inside the orifice of the alkaline water outlet 14 11
JUL 2005 - 17 wmwberthbke Haffl owfopehiengvad wedéd odgn 2ilde to the fall of

t he val ve body 22. Furthernore, the upper spacer 30 guides the elevation
of the valve body 22 5 Bucht hleatmonie upfdiepaRPRY of dheeval 98 body 22 is
safely launched at the valve seat 28 for shutting off the oufflow

opening. As a (FEA€ieed eRSodt ket A8 &kofdihcd av Vie tﬁ@deegeznt.

InVentslon’thesuch that the upper part 23 of the valve

body 22 is safely launched at the valve
seat 28.for shutting off the outflow
opening.

As a preferred embodiment in

10 accordance with the present inventién, the
ascent of the iron core 20 is performed by
the electromagnetic force of the solenoid
while the descent of the iron core 20 is
induced by the gravitational force of the

15 iron core 20 and the valve body 22.

However, the mechanism for moving
the iron core 20 does not have to be
limited only to the above-mentioned
embodiment.

20 Preferably, a spring can be
implemented at the wvalve body 22 such that
the urging force of the spring counteracts
the gravitational force. As a
consequence, it 1is possible to arrange the

25 solenoid valve in a transversal manner as
well as in a longitudinal way.

FIGS;4A and 4B are schematic

diagrams illustrating transfer routes



ascent of the iron core 20 is perforned by the electromagnetic force of
the solenoid while the descent of the iron core 20 is indu qunn_ag
gravitational force of the 15 iron core 20 and the val ve bodg‘ @Lver
t he mechanismfor nmoving the iron core 20 does not have to be I|imted
only to the above-nentioned enbodinment. 20 Preferably, a spring can be

i npl enmented at the val ve body 22 such that the urging force of the spring
counteracts the gravitational force.l8s a consequence, it is possible to
arrange the 25 solenoid valve in a transversal manner as well as in a

liongi tudi nal way ., &5} éﬁ@ngwﬁ&émlsghexﬂa&lvce ¢iagr anpk hhl pskr ating
transfer routes 11 JUL 2005 - | through the switching valve for

al kaline ion yvaherwartcéforamal dfamn aatiel , i orespaateyvely. Referring to
FIGS:4A and 4B, the 5 alkaline water outlet 14 is connected to an outl et
34, i.e. faucete sfpecdlikakillte. ion water, while the acid water outlet 16

is connected to the outlet 36 for acid ion water. 1Q Referrln% to FI G 4A,
when t he Referring to FIGS.4A and 4B,

5 alkaline water outlet 14 is connected to
an outlet 34, i.e. faucet, for -alkaline
ion water, while the acid water outlet 16
is connected to the outlet 36 for acid ion
water.

10 Referring to FIG.4A, when the
alkaline ion water is supplied through the
inlet 12 to the valve housing 10, the
outflow opening to the acid water outlet
16 for the acid ion water is shut off

15 because the voltage is not applied at the
solenoid housing 18. |

In this case, the alkaline ion
water flows out through the alkaline water
outlet 14 since the lower valve body 24 of

20 the valve bbdy 22 shuts off the outflow
opening at the bottom.

Now, when the polarity of the
chambers has been reversed, the voltage is
applied at the solenoid housing 18. As a

25 consequence, the iron core 20 moves 20

upward due to the electromagnetic force.
Then the outflow opéning to the

alkaline water outlet 14 is shut off and



alkaline ion water is supplied through the inlet 12 to the val ve housing
10, the outflow opening to the acid water outlet 16 for the jcf (:‘I]ULOQU%
water is shut off 15 because the voltage is not applied at the sol en
housing 18. In this case, the alkaline ion water flows out through the

al kal ine water outlet 14 since the |ower valve body 24 of 20 the valve
body 22 shuts off the outflow opening at the bottom Now, when the polarity
of the chambers has been reversed, tH@ voltage is applied at the sol enoid
housing 18. As a 25 consequence, the iron core 20 noves 20 upward due to

tthe el ectromagnebic { AIccdm 3 nlen &Hewyéélxowagpef\bu&ée the alkal i ne water
outlet 14 is shut off and 11 JUL 2005 - the incomng ion water is

routed to the @@mﬁwﬁaﬂeQMéﬁtﬂétmﬁﬁt@ﬁée&ﬂeWHe0@1®deEqnon(mre
20. Preferably, the switching valves in 5 accordance with the present
invention are éﬁsﬂahbedironliowlwatékosupplying channels (6, 7) in order
to maintain the species of ion water through a specific faucet. Al though
thelnvmulonhastmenJBnQ¢9§%%ﬂMiaﬁ@?b§&45&?hpﬂ1Yéé%£?tbn

exerrpl ary e”bOdé g%né?dtahr?é%()fwlltth stg%e

present invention are
installed for ion water supplying channels
(6, 7) in order to maintain the species of
ion water through a specific faucet.

Although the invention has been

10 illustrated and described with respect to
exemplary embodiments thereof, it should
be understood by those skilled in the art
that various other changes, omissions and
additions may be made therein and thereto,

15 without departing from the spirit and
scope of the present invention.

Therefore, the present invention
should not be understood as limited to the
specific embodiment set forth above but to

20 include all possible embodiments which can
be embodies within a scope encompassed and

equivalents thereof with respect to the

feature set forth in the appended claims.

25



be understood by those skilled in the art that various other ¢ghanges,
om ssions and additions may be nmade therein and thereto, 15 {hdﬂL 2005
departing fromthe spirit and scope of the present invention. Therefore,
t he present invention should not be understood as |limted to the specific
enbodi nent set forth above but to 20 include all possible enbodi nents

whi ch can be enbodies within a scope _.enconpassed and equival ents thereof
with respect to the feature set fo??ﬁ in the appended clainms. 25 11 JUL
2005 - 20 WHAT IS CLAIMED IS: 1. A switching valve device for

dl tternatively directing the f{youof reackispesiEs (@ether acid or alkali) of
ionic 5 water fromion water supplying channels (6, 7) to ion water

di schar gi ng chiannehs s(Witt clbhg comrvsi ihevd gl ifelri cal val ve housi ng
having an inlet 12 at the sidewal| for the 10 connection_to eifher of the
two i on water 23G§F pirfgl ¥8dnedst Best ¥ndant BkafiliRY &t e 2% et 14 on
the top, and an acid water, outlet_ 16 at .the ttomwherei n_saj al kal i ne
wat er out | et fﬁpgﬁﬁlggidiﬁéi T§'waféﬁ§oﬁ?ie?9§%a§ﬁ@ Igégtéﬁﬁb%gthe

rotagi onal aX'v?aQ.fe}h% ﬁﬂn' r!Ld<'51'1cal«|ra‘t‘,%Jyesupplying channels (6,

7) to ion water discharging channels (14,

16), comprising:
a cylindrical valve housing having

an inlet 12 at the sidewall for the

10 connection to either of the two ion water
supplying channels 6 or 7, an alkaline
water outlet 14 on the top, and an acid
water outlet 16 at the bottom wherein said
alkaline water outlet 14 and said acid

15 water outlet 16 are located on the
rotational axis of the cylindrical valve
housing and said acid water outlet 16 is
formed through a solenoid housing to which
the electricity is supplied in a

20 synchronized manner with the switching
polarity of an electrolysis chamber ; and

a valve body 22 with a shape of

double-headed drum pinched in at middle,
consisting of an upper valve body 23 with

25 an upper spacer 30 and a lower valve body
24 with a lower spacer 32 wherein an iron
core 20, which is translationally movable

upon the application of electricity at the



housing and said acid water outlet 16 is forned through a sol enoi d housing
to which the electricity is supplied in a 20 synchroni zed eny W t he
switching polarity of an electrolysis chanber ; and a valcgfﬂoégLé@Hijth
a shape of doubl e-headed drum pinched in at mddle, consisting of an upper
val ve body 23 with 25 an upper spacer 30 and a | ower valve body 24 with a
| ower spacer 32 wherein an iron core 20, which is translationally novabl e
upon the application of electricity at“the 11 JUL 2005 - 21 solenoid
housing, is installed on top of the |ower spacer 32 of said | ower valve
bhody 24 as a ungblidnsuch aowyitdgt spbd impperl $patebn30cbp iogerted into
the inside 5 of said alkaline water outlet 14 while said |ower spacer 32
Wi th said novabtae rbowere spadeserdzdoiint satind ilnswvee ofadard acid

water outlet 16. 10

body 24 as a unit in such a way that gaid

upper spacer 30 is inserted into the inside
5 of said alkaline water outlet 14 while said

lower spacer 32 with said movable iron core

is inserted into the inside of said acid

water outlet 16.

10



