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TITLE OF INVENTION wrnanat e

SWITCHING VALVE FOﬁ ION WATER GENERATOR

FIELD OF THE INVENTION

The present invention relates
generally to an ion water generator, and
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
water, namely, either alkaliné ion water
or acid ion water, despite the polar
conversion of the chambers comprising the

electrolyzer of the ion water generator.

DESCRIPTION OF THE RELATED ART

It is well known that one of the
causes for the m;dern adult disease like
hypertension, diabetes, and heart disease
is the acidification of physical
constitution due to the excessive intake

of acid food.

As a congequence of the preference

causes for the nodern adult disease |ike



~of acid food. As a consequence of the preference L1-A JUL 2005 -2 5 10 15
» 20 25 for alkaline ion water, an apparatus like an ion water generator has
been  introduced. Furthernore, it is understood that the al rLgﬂLiﬂms
*wat er helps to convert the acid physical constitution into*h
|l ight-alkaline one. FIG1l is a schematic diagram illustrating the:
principle of the nechanismof an ion water generator in accordance with
the prior art. Traditionally, the ion yater generator consists of a
purifier 1 for the filtration of water and an electrolyzer 2 that
eqé'trolytically di ssociates the purified water. Mre specifically, the
el'ectrolyzer ZozrorplKksihjne cavironwahiaatter dnamip@arantiva chakiser 5
bei ng-separated fromeach other by a barrier rib 3, produces ion water
through the el @drdI3R| ¥ HESdesgedie ki er WK P85St vol tages applied to

h h rs., . ;
those chambe *introduced. Furthermore, it is understood

that the alkaline ion water helps to
5 convert the acid physical congtitution
into the light-alkaline one.
FIG.1 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
generétor congists 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
othexr by a barrier rib 3, produces ion
20 ) water through the electrolysis procéss of
water with proper voltages applied to
those chambers.
When the voltage is applied at the
cation chamber 4, the dxygen gas is
25 ~ generated due to the reduction process of
hydroxyl ion in the electrolyzed water.
During the reductién process, the negative

acid ions including chlorine, phosphorus,



~When the voltage is applied at the cation chanber 4, the oxygen gas is

: generated due to the reduction process of hydroxyl ion in the electrolyzed
wat er . During the reduction process, the negative acid io szqmg

“chl ofi ne, phosphorus, Lt | JUL 2005 -3 and sul fur acidifies \Wh i

the cation chanber 4. In the neanwhile, the hydrogen gas is generated due

to the reduction process 5 of hydrogen at the anion chanber 5.

Si mul t aneously, hydrogen ion pairs are, produced by the positive ions such

as sodium magnesium and cal cium Corsequently, the solution of the 10

aqiqn chanber 5 becones al kaline. The 15 20 25 al kaline ion water produced.
at the anion chanBersweafbe wsetldfiof iérd nkigy watee r whinl echke acid ion

wat er can be used for skin care or sterilization. Furthernore, the
structure of th&€abiiedi G B Skt & - becones hexagonal during the

el ectrolysis, which turns ou to_be an ,ou stan i.n eature for sound
body. However, tMapHoriﬂ %ﬁﬁ Ea it T éro en

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

10 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.

15 Furthermore, the structure of the
alkaline ion water becomes hexagonal
during the electrolysis, whic@ﬂturns out
to be an outstanding feature for sound

‘ body .

20 Howéver, 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.

25 As time passes, the amount of the
gsolidified tartar, as it were, sgcale at
the negative electrodes beéomes huge

enough to cause the reduction of the



~shortcom ng because the cations |ike calciumand magnesium are solidified

. at the negative electrodes of the cation chanber 5 during the
electrolysis. As tine passes, the amount of the solidified tffrfajiy 2805 t
"were,’ scale at the negative el ectrodes becones huge enough to cause the
reduction of the [1:1. JUL 2005 -4 | electric current during el ectrolysis.
The excessive build-up of scale at the negative electrode will decrease
the electric current and thereby prevgnt 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
el'ectrol yzer i ®lsed yiict ecu oY tpedoti ngf € il gec Wirtchbue k9.t chTlge t he
polarity between anion and, cafion chambers. Consequent]y, the state of the
art in the fi &%CEE T dY Gabar! §&ieiBt i §azlehad tt HehBol arity of vol t age
applied at the eleqérodes ched fromtine to tine

f h chanb i
for preventingn[ef‘l%a Joyl’?at?gr?cgg(%soc(gFgwafillthdﬁg T A 5Il'é%trode. 20 In
this approach, q@c@%?éﬁcﬁ¥¥ent and thereby prevent the

5 efficient digsociation of water during
electrolysis process.

Since the formation of the scale or
tartar, whatever, at the negative
oo electrodes is unavoidable if the

10 electrolyzer is used guite 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 gcale at the electrode of the
anion chamber. In othér 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




el ectrode is periodically commutated in an effort to effectively prevent
the' formati on of scale at the el ectrode of the anion chanber. Lg ﬁhrih
words, the cation 25 and anion chanbers are switched with eacl dt 05
“periodically. Since the role of the cation chanber and the ani on chanber
is [1 1 JUL 2005 -5 i interchanged fromtinme to tinme in accordance with
the prior art, the species of the ion water, nanely either alkaline 1ion
wat er or acid ion water, discharged at the outlets or the faucets, should
be alternatively changing accordingly.” "However; it is natural that people
3gpect to take the sanme kind of ion water, for exanple, alkaline ion
at ér, from the id@ehatnalngesi gpatdmy t'idhenki 69 twadwer "init will be
undesi rabl e and even nore dangerous that the opposite species of ion
wat er, for exanplecoauddnicon wateh cohe puti@f thetsanehfeauspte aiesignating
15 "drinking water" just because of the polar conversion _inside the
apparatus. |f tef shiee spatit ey dE eiton RABE 1 ield tlhem owvldur 1dfnan outl et

conti nuously, the waterways fromthe,2Q chanbers to the outlet should be
re- y QOH wate% or aCQd gon water, dQSc%arge at

5 ' the outlets or the faucets, should be
alternatively changing accordingly.
However, it is natural that people
expect to take the same kind of ion water,
! for example, alkaline ion wéter, from the
10 faucet designating "drinking waterxr". It
will be undesirable and even more
dangerous that the opposite species 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
continuousgly, the waterways froﬁ 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 problemg, there is

a need in the art to invent a device for



r-=configured in accordance with the commtation of applied voltage.at the
. el eCtrode of the chanbers. 25 SUVMMARY OF THE INVENTIONIr1vieg4rjghq&@6
problensﬂ there is a need in the art to invent a device for @l kJ 05
.6 alternating the configuration of waterways in accordance with the
polarity of the applied voltage at the electrodes. Accordingly, it is an
object of the 5 present invention to provide a switching valve, which
enabl es the outlet to discharge the _same kind of ion water despite the
pal ar conversion at the electrodes in the electrolyzer for the 10
prevention of the formation of scale at the negative electrodes. In
accdrdance wit fa htienoad tabpact t hef q:n@ﬁomwnanmantqbnwap\:em‘dedfs s a
swi t ching val ve connutatg$g t he tranif 15 rouytes,of ion water in

accordance wi t H®hé&C 8% M?ct‘ﬁ‘nb oft BfRe %Bﬁlaireat\h’ol Pdget B the _
Che transter 2P PO &t oF SaachEly pB ort f6n TR Lk S al kal i ne Ton water
and acid ion water). -”Ec@3¥ﬁmnéT$@“E@1§9m%h5%%?ect of the
5 present invention to provide a switching
valve, which enables the Qutlet to
discharge the same kind of ion water
despite the polaf 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 agpect
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.



~val ve housing having an inlet connected to the channel of supal d 7645

« couple of 25 outflow openings in the opposite directions where€i'n ose
outfl ow openings are interchangeably switched on and off in a
“conplenentary manner. L1.1 JUL 768 -7 Each of outfl ow openings is
connected either to a discharging channel for alkaline ion water or to a
di scharging channel for acid iron water. Further, the 5 species of ion
wat er flow ng through each dischargiqg7ghannel to the outlet, or the
faucet, is fixed in accordance with the invention. The species of ion
M@tir flowing 10 through each channel of supply to the inlet of the valve
housing is convertible iMaadcoodancetvllbwt hepeotanigy dfsthe . applied
voltage at the electrodes. Therefore, the waterway fromthe 15 inlet to
the outfl ow opefl PBH G Réicrd €Het BN etRoB| Mgt SRAA HIWen Be-cbBAM BAAed in
accordance with applied vol e at .the el ectrodes.

he pol ar.i of the a
| nsi de the val vé hbudt #g,aixé’ree &1 2B BYi del é(?/alaved BEFRPRT R R Shape
R T R D R S N
5 species of ion water flowing through each
discharging channel to the outlet, or the
faucet, isgs fixed in accordance with the
invention.
o The species of ion water 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.
t 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 shapé 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.



~wherein each part has a shape of 25 cylindrical disc. The upper and Igﬁﬁi

. di sc-shaped parts are connected with a cylindrical shaft mhosﬂ -
~smaller .that that of those cylindrical discs. [1:1 JUL ?U The valve body
“moves up and down inside the valve housing in order to open and shut off
either of the outflow openings. The upward novenent of the 5 valve body is
propelled with the electronagnetic force exerted on the iron core
integrated with the val ve body. The upgard novenent of the valve body
éauses t he upper part of the valve 10 body shut off the outfl ow opening,

"instance, to the dlﬁfgargln channel, for alkaline io ater, while the
Iovvér part opens the o W Beht nd QB Yt HROBS £ 0P Wh ¥ilsc- shaped

upper part 15 ¢ ggc?%e&}(?%t f&ngoeoegllﬂr\g qu]c%t e_;Lq,1 %J{e va 8erq0%ége of the

val ve hou5|ng, i sc- Shape art o opens

the opposite oyhkow gpani BE At otihen eR0t §¢M of ot heutad Y yhousing, and vice
20 versa. Consequently, each of disc-shaped parts of the val ve body

alternatively cpetnchesgd he ophél avpependnasotreridat dbschahei ng channel s
for alkaline ion 25 water and acid ion water, respectively.

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

The upward movement of the valve
P 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
digsc-shaped lower part of the wvalve body
opens the opposite outflow opening at the
{ bottom of the valve housing, and vice
20 versa.
Conseqguently, eaéh of disc-shaped
parts of the wvalve 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

bbdy moves downward and thereby converts



~-When the voltage applied to the solenoid housing is renoved, the valve

+ body noves downward and thereby converts U1l JUL 2095 9 the trgqugULrym5e
of waterways to the outflow opening at the top, nanely, to the
“di schargi ng channel for alkaline ion water. 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 flowng in
through the channel 10 of supply has hegn changed over due to the polar
switching of the chanbers of the electrolyzer. 15 BRI EF DESCRI PTION OF THE
DRAW NGS Further features of the present invention will become apparent
froma descripttia Jframes preeserio Y hieert Forv @ he THAYUMcEiONtWia h t he

acconpanyi ng drawnngEHZO of the, preferred, enbodi nent of the invention,
whi ch, however B HONot°BEN 1 BRen? fo BRI i WPPati F@ WS e |trR/eF| e’on

D o P LU A B BRI 0 Yy oy L1 S s FiG.1
water.,

5 Ag a result, it becomes posgsible 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'infention,
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.



;-accordance-with the prior art. P. , J JUL 2005 - 10 FIG 2 is a schematic

L)

diagram illustrating the constitution of the swtching valve in
accordange with the present invention. 5 FIG3 is a schemati {]{f ag[ ?ﬂ
illustrating the functional block of the ion water generator 1n acco nce
with the present invention. FIG4A is a schematic diagram 10 illustrating
the transfer route for alkaline ion water through the switching valve in
accordance with the present invention, FIG4B is a schematic diagram 15

illustrating the transfer route for acrd ion water through the switching
A ?Ive when the polarity of ion water has been changes over in accordance

th the present inventiFohG .20 23 DETAICERESCRI PRIIGN @R WTHE | NVENTI ON
The present invention will be explained in detail with reference to the
acconpanyi ng diaw Bgst TRt Fpg 2t he saewhs hidchEd@Pc o ®i &4ram il lustrating

h nsti i on of
the constitut O ftching 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 is a schematic diagram

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

FIG.4B is a schematic diagram

15 illustrating the traﬁsfer route for acid
ion water through the switching valve when
the polarity of ion water has been changes
over 1in 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 draw1ngs

In FIG 2 is shown a schematlc
diagram 1llustrat1ng the constltutlon of

the switching valve in accordance with the



*the switching valve in accordance with the 11. A JUL 2005 - 11 present
invention. Referring to FIGS. 2 and 3, the electrolyzer conpriggs ﬁpgaZMﬁn
chanmber 4 and an anion chanber. The electrolyzer 2 5 further . HL e

““coupt e of valve housing 10 of circular cylindrical shape. The valve
housing 10 has an inlet 12 that is 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 alkaliqe wat er outlet 14, for instance,
for the alkaline ion water. At the béﬁtoh1of t he val ve housing 15 10,
‘there is provided an outflow opening connected to acid water outlet 16,
fér)' i nstance, fmr etdhenaci tinivosnwaiien.in the opposite manner. Preferably,
acid water outlet 16 20 for the acid ion water passes through beneath the
sol enoid housing 18. An iRef ebrd 29 WehFad EBwer2spaedr 3 32tdmeit is then
i npl emented in such a nner that it is inserted in the aorifice 25 of the
out f | ow openi ng ‘%ﬁ%rdrggilﬂz\ﬁa‘f eFonBtietefs. 2 TRE FAGH c6ea PP @5ves up and

down in a translafional, ALY, PYn ShEU £ OmOPRY CohU S8 4 dn §oLOLdgNCE Wi th
5 further comprises a couple of valve
housing 10 of circular cylindrical shapé.
The valve housing 10 has an inlet
12 that is connected to the ion watér
¥ 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 is then implemented in such a
manner that it is inserted in the orifice
25 of the outflow opening toward acid water
outlet 16. The irdn core 20 moves up and
down in a translational motion bf

electromagnetic force in accordance with



:-L1 JUL 2005 - 12 time sequence of the applied voltage at the sol enoid

. housing 18. Next to the |ower spacer '32 there is provided a ﬂgﬁ@ﬂﬂpqmﬁ 24
of the valve 5 body 22 wherein the |ower part 24 has a shape of

“"cylindrical disc. The valve body 22 conprises an upper valve body 23 and a

| ower val ve body 24 and has a shape of a doubl e-headed drum 10 pinched in

at the mddle. The val ve body 22 has symetry and therefore the upper

val ve body 23 also has a shape of cyljndrical disc. The di sc-shaped upper

val ve body 23 15 is supposed to switd? on and off the out f | ow openi ng

toward the di scharging channel for alkaline ion water, while the | ower

vdl Ve body 24 isisuppesesutade JESRAUG blEpiare awivghitnggkhes put f1 ow 20
opening toward the di scharging channel for acid ion water. On top of the
upper val ve bodyh23,sofllreemeiid provededgan &ipper spacer 30 that is
inserted into the orifice of the 25 outfl ow opening through to the al kaline
water outlet 14 for the MERdl i he i bhe whoste AP Bagtererd 2d tdn®d@E ment in

EL. ;1'JUL20%§ provided a lower pért 24 of the valve

5 body 22 wherein the lower part 24 has a
shape of cylindrical disc.

The valve body 22 comprisgses an
upper valve body 23 and a lower valve body
24 and has a shape of a double-headed drum

10 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

15 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
respénsible for switching the outflow

20 " 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
is inserted into the orifice of the

25 outflow opening through to the alkaline
water outlet 14 for the alkaline ion
water. |

As a preferred embodiment in



.~~~ 13 accordance with the present invention, a couple of packing, for

i nstance, rubber packing, 26 can be inplenmented for the pregfﬂtiﬁi of
| eakage. /5 More preferably, the valve seat 28 can be preparedf d iﬂWﬁly
“sealing up the packing 26 to the outflow openings. If one of the upper
val ve body 23 or the |ower valve body 24 shuts off 10 either of the
outfl ow openi ngs of the valve housing 10, the | ower valve body 24 or the
upper val ve body 23 will open the corrgsponding outflow opening due to the
{nqtion of the valve body 22. 15 The val ve body 22 noves upward and
downward when the voltage is applied at the sol enoid housing 18 and
el ectromagneti c pET@riGARLE t¥d tdh thHee Pro@sedsre dmvemFdother @ore, the
upper spacer 30 is inpstalled such that it can be inserted into the

orifice of the afRAPAE waferPaGif}BO 14L0 é&%ﬁﬁ@?ﬁerﬁ?hﬁﬁ6fthe
bl ook 1 he. out 1] BAHPERY Pol GAGI Fe t O DEME™ E Bnddiem1s. 4 coupl e
sol enoi d val ves ﬂ:%e%@rf.ﬂ‘ﬂﬁl Igg fpéai]pglg\gqter 11 JUL 2005 - 14 .
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 spacexr 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



"5 suppl ying channels (6, 7), respectively. Further, each SOlZ?Oid alve 18
has®a couple of ion water discharging channels (14, 16), on&lf WJU&I 2305i ne
~ion water and the other for acid ion water. Therefore, even when the
‘species of the incomng ion water through the inlet 12 is switched from
one to the other (i.e., alkaline to acid), the outflow 10 openi ngs i nside
the val ve housing 10 are changed over correspondingly for reconfiguring
the waterways to the faucet. The pre§zgt_invention therefore conprises a
coupl e of val ve housing 10 15 connect to ion water supplying channels
(6;-.7) and a valve body 22 which opens and closes the outfl ow openings
toward the di sobhppdi nd nahaeisd snelhe pieésert) , i nvest oatfiuw &ler . conpri ses
an iron core 20 20 noving the val ve body 22 upward and downward; and a
sol enoi d housi AP I8 hexert¢aF nsal kenphdgned Ly g ok bashe iron core

20. Each val ve housi.ng 10. has an inl et 5 12, which is connected to ion
wat er  suppl yi P BRAfRePE (8°T) ?"aﬁ@rsp‘i&is BFILRE i R ARPEL Bntering

the inlet 12 of(“ilg i/gl)vle h%%én%&g iaslg_%piepg%ntig% t‘pgtOéLrJLéLnQOOS - 15
5 the other for acid ion water.

Therefore, even whgn the species of
the incoming ion water through the inlet
12.ié switched from one to the other
(i.e., alkaline to acid), the outflow

10 openings inside the valve 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 2é which opens and

closes the outflow openings toward the

discharging channels. The present
c 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 wvalve 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 inletilz of the

valve housing 10 is dependent on the



--pol arity of the voltage applied at each electrode of the electrolyzer. The
wat erways to the faucets/outlets 34 and 36 are ion water SAQL CQEL Anag
channel s (14, 16), respectively. Consequently, the selectiv 1.L€\A}| ﬂf}‘ﬁg
““on/off of the discharging channels is perforned by the rise and fall 10 of
the valve body 22 with the iron core 20 under the control of the solenoid
housing 18 . 15 20 25 Preferably, the iron core 20 is installed into the
orifice of the acid water outlet 16 . This is because it is |ess probable
that tartar or scale is contained in” Ae acid ion water and the acid

ter is usually used for sterilization rather than for drinking. The iron

rk 20 in accorgameer Mehh offher Reesesll t Ayentapp i Se@l ohenged dly t he
| ower spacer 32 and is inserted into the outflow opening toward the acid
water outlet 1@l dhanrbohktevaf aghe sedppd ted hy z2éhe. sol enoi d housi ng 18,
the iron core 20 is elevated be neath the sol enoid housing 18. As a
consequence, the valve bdlipepowaterways to the

faucets/outlets 34 and 36 are ion water
5 discharging channels (14, 16),
respectively.

Conseguently, 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 wvalve body 22



-E1. I 1UL - 16 together with the iron core 20 noves upward to o %R@@ﬁf
outfl ow opening at the bottom The valve body 22 in accordan?ﬁd,ﬁl i t he
present invention conprises a couple of disc-shaped parts, i:e., the upper
“val vé body 23 and the | ower valve body 24. The di stance between the upper
val ve body 23 and the | ower valve body 24 10 is adjusted in such a nmanner
that if one of the disc-shaped parts shuts off an outfl ow opening then
the other part opens the other outf[gglppening. Preferably, a packing
Tqbber 26 can 15 be inplemented on each of the upper valve body 23 and
the.l ower valve body 24 for tightly sealing up the outfl ow opening. Mre
pr{efﬁerabl y, a Vabye shatr cad t he tgrepdrednate dlree 0Qt0F | mwvogpeni ng in 20
order to launch the valve body 22 with the acking 26 at the openings. As
a preferred enBbeV?end 4P &R@ﬂmﬁ%é\@Fﬁﬁﬁ@ﬁﬂ%@@ﬂ1HMmﬁﬁcmh%m upper
spacer 30 is fggneqﬂgn t he upper 25 val ve body 23 of the valve body 22. The
upper spacer 3 ¢ & G desi gned such that the upper spacer 30 is stil

inside the orifice of the alkahine %%§§“§$lqn1%ccordance

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 impleﬁented 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 geat 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 is well designed such that
the upper spacer 30 is still inside the

orifice of the alkaline water outlet 14



»-ci i JUL 2005 - 17 when the outflow opening is wide open due to the fal
of the valve body 22. Furthernore, the upper spacer 30 guidesﬂﬂheﬂﬂ_lﬁﬁ
el evation of the valve body 22 5 such 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 enbodinment in 10 accordance with the
present invention, the ascent of the iron core 20 is perfornmed by the
el ectromagnetic force of the solenoid ?hile the descent of the iron core
20 is induced by the gravitational fortde” of the 15 iron core 20 and the
val ve body 22. However, the mechanismfor noving the iron core 20 does
npt! have to be v &id edhenl B uttof t bey abevennieng i anedw iebodi pem . dd@
Preferably, a spring can be inplenented at the val ve body 22 such that
the urging force of ttthe spaildg eburtbeacts 1l ueeb@adyi t22i.onal force. As a

consequence, it is possible to arrange the 25 solenoid valve in a
transversal manner as wel RTdsheEXmMOEéhgi ChtR nMPREY FPET 8K atfl 4B are

schematic diagrame J1Lustfating lraps'el C¥tend v AJE B0%R, 22
5 such that the upper part 23 of the valve
body 22 is safely launched at the valve
seat 28.for shutting off the outflow
opening.
Ags a preferred embodiment in
10 accordance with the present inventi&n, the
ascent of the iron‘core 20 is performed by
the electromagnetic force of the solenoid
while the descent of the irén core 20 is
induced by the gravitétional force of the
15 iron core 20 and the valve body 22.
Howeverxr, the mechanism for moving
the iron core 20 does not have to be
limited only to the above-mentioned
L embodiment. |
20 | Preferably, a spring can be
implemented at the valve body 22 such that
the urging force of the spring counteracté
the gravitational force. As a
consequence, it is 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



.~ 18 through the switching valve for alkaline ion water and for acid ion
» watéer, respectively. Referring to FIGS. 4A and 4B, the 5 alkaline water
outlet 14 is connected to an outlet 34, i.e. faucet, for al kdlihdULi 2805
“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 figr the acid ion water is shut off 15
because the voltage is not applied at the solenoeid housing 18. In this
case, the alkaline ion water flows out through the alkaline water outlet
14 $ince the | avier onaghe bhey @widf chdngheradiwe fody 22 khitsneff the
outfl ow opening at the bottom Now, when the polarity of the chanbers has
been reversed, th8 whtsge andagm Fed @i & h&osol BAdi@i¥housi ng 18. As a 25
consequence, the iron core 20 noves 20 upward due to the el ectromagnetic
force. Then tHe€8REF&A BB ng to the alkaline water outlet 14 is shut

of f amjEl:]'JULZOOSJQeferring to FiGS.4A and 4B, the
5 alkaline water outlet 14 is connected to
an outlet 34, i.e. faucet( for alkaline
ion water, while the acid water outlet 16
ig 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 shuté off the outflow
opening at the boﬁtom.

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 watexr outlet 14 is shut off and




~0 Gio Ol PSO 111 b, I"™ 11:t JUL 2005 - 19 | the incom ng ion water
,.1s routed to the acid water outlet 16 due to the el evation ﬁf]t{llm_i gg
_core 20. Preferably, the switching valves in 5 accordance with t 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 wth respect to
exenpl ary enbodi nents thereof, it shoul be understood by those skilled in
ithe art that various other changes onmissions and additions may be nade
therein and thereto, 15 without departing fromthe spirit and scope of the
phﬁent|nvmu|mhe'Hmcdmdagth@nwwamenrwemnonmmdmubthge
understood as limted to the
acid water outlet 16 due to the elevation
of the iron core 20.
?referably, the switching valves in
5 accordance with the 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 embbdiments'which can
be embodies within a scope encompassed and

equivalents thereof with respect to the

feature set forth in the appended claims.

25



s-spe¢i fic enbodi nent set forth above but to 20 include all zi P 6

. enbodi ments whi ch can be enmbodies within a scope enconpassed o JUL 2085
equi val epts thereof with respect to the feature set forth in the appended
“claits. 25 ft -A JUL 2005 - 20 WHAT IS CLAIMED IS: 1. A switching valve
device for alternatively directing the flow of each species (either acid
or alkali) of ionic 5 water fromion water supplying channels (6, 7) to
i on water discharging channels (14, _3}@). conprising: a cylindrical valve
housing having an inlet 12 at the sidewall for the '10 connection to
ei.ther of the two ion water supplying channels 6 or 7, an alkaline water
ot Vet 14 on the top, and an abHR Natled SHAEMED dtSthe bottom wherein
said alkaline water outlet 14 and said acid i,s water outlet 16 are | ocated
on the rotatichal %x@é”brtctl'hén&leﬁ‘drY@ald%Hl%e Hov%i ng and sai d aC| d

water outlet 16 for ou a_sol enoi d,_housi ich
electricity is astgﬁlf’éa q2“6 gy‘hfﬁr ont 2&4 nnqu\?ﬁth e & Chl ng
polarity of an&?ﬁ@%ﬁfggyslélQhéngraCJﬁfdoxa ¥alwei1Rody 022 Wik 8 shape of
doubl e- headed drum pi nched in at m ddl

5 water from ion water supplying 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 tovwhich

L 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



f-consi sting of an upper valve body 23 with 25 an upper spacer iﬁ and a

. lower valve body 24 with a | ower spacer 32 wherein an iron hdULWﬂm5h
“|s trans:lationally novable upon the application of electr|C|ty at the C1,
“1. JUL 2005 - 21 5 sol enoid housing, is installed on top of the | ower
spacer 32 of said |ower valve body 24 as a unit in such a way that said
upper spacer 30 is inserted into the inside of said al kaline water outl et
14 while said |ower spacer 32 with saigh novable iron core is inserted
into the inside of said acid water outlet 16. 10

() solenoid housing, is installed on top of
the lower spacer 32 of said lower valve
body 24 as a unit in such a way that said
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



