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ELECT ROLYZED WATER PRODUCTI ON SYSTEM BACKGROUND OF THE | NV

1. Field of the Invention =%  The present invention relates to

el ectrol yzed water producti.on system of the type which includes an
electrolyti¢ cell "arranged to*®l etrol yze diluted brine-prepared by a

m xture-of raw water and § ed brine of predeterm ned concentration for
produci ng el ectrol yzed water ©oo 2. Descri tlon of é e Prior Art

Di scl osed in Japanese Patent Lai.d- op'gﬁ"ﬂﬁlﬂF'E 5764.is an

el ectrol yzed water producti onnmmmmmmmmmmsmwm

el ectrolytic cell arranged to be supplied wi-th diluted bfine preplred by a
m xture of saturated brine of” predetermnined congentration and r wat er
suppli ed: from an ext ¢ BAGKEROARND OF THE REVENTION :act i vated by

pr edet er mi ned vol tage o ctrodes. In the conventi onal
production system (15 W‘%’Seg{ mheioe ectrolyzed water is influenced by
an anount of ‘The prcscnt 1nvent10n -7elates to an electrolyzed water

: productlon sys m of the type which ‘includes. an elcctrolytxc cell
arrangcd to ¢ ectrolyze dxluted brine prepared by a mixture of raw

_water and .saturated brine of predetermmed concentration for
producmg elcctmlyzed water.

2 Descnpuon of tbe Pr;or Art _
D1sclosed in Japzmese Patent Laid-Open publication 7-
155764 is an electtolyzed water productlon systcm of this kind
. which mcludcs an electrolytlc cell arranged to be supplied with
diluted bnne prepared by a mixture of saturated brine of
predetermmcd concentratlon and raw. water supphcd from an
external source -_-._(_)f raw water and actlvatgd by prcdetcrmned voltage
applied at its el':_"e_ctrode_s. In the c;onvent'idnal production'SYStem, the
property of the 'eiec;xolyzed water is influenced by. an amount of
saturated b;inef='_mi:éed'- with the raw Witer. For this reason, the
amount of saturated brine is adjusted by feedback control such that
the electric. current across the electrodes (or the conductnrlty of the
diluted brme) bccomcs substantxally equal to a predetetmlned target

) value .
e saturated brmc mixed with

Howcvcr, since the amount of_ !
the raw watcr 1s alwa,ys increased from constant amount under the
feedback control whcn ‘the system 1s activated to produce the

' electrolyzed wate:, ‘the time. required to produce the electrolyzed
water havmg a desu'ed property in one system disposed in the area -
where the raw water is hard water is Iargcly different from the time
required in another dlsposed in the arca whcrc the raw water is soft
Watf:I
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saturated brine mxed with the raw water. For this reasaon, the anDunt of-
saturated brine is. adjusted by feedback control such that the electric: |
current across t he "el ect r.odes (or the conductivity of the diluted brine)
becones substantlatly equal ‘to a predeternined target val ue. " However,,
si nce the amunt of the saturated brimar%xed with the raw water is always
i ncreased- from const'ant “drount under . the eedback- control when the system
S actlvated to prodice the electrolyzed water::the time: reqU|red t10-7 ..
produce the el vateewubotheamv Vﬁ&‘iﬁnéh&ﬂaﬂdrmprl@pm the iformmofsy fluid:

Fromine (o PSSP LR S e Bl
is soft ‘water-. be apphedtwith mdseemalmlsﬁgnaﬂlsmﬁpmdateﬂnmdapemaﬂls@t thdt -
ZﬁétE.erm a_n - ptston is recxproeated by attractive - force caused byy tEeB Lé]%ozgg“
2 eI eet ri Cal I'gne@zed.emrftha dtﬁbmamstﬁceﬁbdlﬁ%ﬂ: édhtifbhé Eﬁfe%ﬁé&"b”jﬁ ad.:
"-electncal conu'ol c1rcu1t of the dlgrtal type such asa mxcroprocessor'. i
- ',','-,___whlch is programmed to detect a value of electrxc current across the
'l-_-electrodes at-a predetcrmmed mterval and to -contro] the chscharge' |
| | ' : amount ofthe fluid: pump:in sueh a manner that the. value of electric = -
. .'.--_-cm-rent 1is adjusted to ‘the. target current value In such feedbaek._ |
’ control ‘of the' fluid: pu.mp, however, the con.ducthty of the diluted
brme 1s dlscontmuously detected by the digital circuit and fluctuates
>-'smee the: ﬂuld pump:is: mtermntently operated in response to. each
'pulse apphed thereto under control of the. digital circuit. As a result,
the feedback control 1s carried out dependmg upon the conductivity
: drﬂ‘erent from average con,ducnvuy of the diluted brine, and.
" therefore the supply amount of the saturated brine .becomes
B ‘msufﬁment or excesswe resultmg in uregular producuon -of the'

electrolyzed water.

- SUMMARY. OF THE INVENTION . .

It is. thereforc a primary- object of the present mventron is to
provide an electrolyzed water productlon system wherem the amount R
of saturated brine mtxed with the raw water is ad_]usted in accordance |
with the property of the raw water so that the concentration of diluted

' brine supphed to the electnc cell i is controlled in an optimal value
within a predetermmed penod of tlme

A secondary object of. the present inventjon is to provxde an
electrolyzed water production .system. wherem the conducuvrty of
- dlluted brme in the electrolync cell is accumtely detected to produce
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. saturated br| ne

brlhe wi.th the raw water. Theflwd purrplsmtheformof a-fluid purrp_df

t he pul se driven type. mhlch i'ncl udes a sotencid arranged to be applled
Wi th- pulse train signals-of predeterntned peri.od so that ~ piston is

reci procated by attractive- force’ caused.-by t he sol enoi d - energlzed on t
ot her .hand, t he. feedback ‘con J; |s effe§ted by an el ectrical control

. circuit ‘of the- dlgltat ‘type.su

- to detect a value of . electtlc CUTrent across ‘the electrodes at.a -

predeterni ned- | n c ejga oﬁlﬂd& fthul d
- punp-in- such" a% %&ﬁf%ﬁzfﬁa?%%l: ﬁ%ﬂlﬁé’ée ‘?ﬁl tfir(lﬂg39 cudrtqgr?tﬁt?’s adj usted t
" the target: curfegdback elemrbh such feedback . control of the fluid punp,
however ,. the:conductivity of -the dilut ed ‘brine is di sconti nuously detec
by the d| gi tal cirguit. and® f1 uct uat.es*. -si nce t he fluid punp. is

intermttently oper aAedor(nngesqooﬁme gresemzlnn,'.. _ ._.en, éIhpI denan)Ertﬂuecunder

control. -of .thé digita é,ﬁ!?h{!o_- : {"?\S# olc};;__h_ Nf ﬁf{%l&g%r%tém

_carried out - de s :

. conductivity Ohamg)dd 'Bﬂfé Stords tafill - atﬂaageﬂow stbf!e satatgtednbritte of
D |nsuftc|ent 0y .excessiyve, re%:étl r.n.irrequl
- production of pnedetemnc@qpmnmt&n. rine: suppiyResn Fﬁgﬂml

It is therefo Wgtl%'?‘agér% ;ﬂi{%([ o JebAF el s %&g@rﬁiﬁnfot WRihEOwitle fal patide

- electrolyzed anvsystem t-he armunt of - saturated Bri
. mixed wi.th thesu pmdxfnromssamspﬁaamw ud ancelgetnolytie gelbamanged;.

o vaLer S0 R RepBARAIAC U et VheFaRd BF £ BRILEE Il Far
- period of ti mawat:er and. saturated water for producmg electrolyze water, wherein
. ' ,an electnc control apparatus for the eleetrolyzed water production.
system compnses detecuon means for detectmg the conductivity. of
the drluted brme supphed to_the electrolytxc cell, feedbaclc eontrol
means for controllmg operatlon of the brine supply means in such
2 manner that the conductxvrty of the diluted brine detected by the
- '_ 'detectmn means l,s adjusted to a predetermmed target value, memory
-' '--means for: memonzmg an amount of saturated brine mlxed with the

he

roprocessor. whieh is programred -

o

ted

he
ar .

ne
the

raw water in operatron of the brine supply means under. eontrol of the .-

feedback control means and. mxtxal control means for controllmg :

operat10n of the brme supply means in such a mapuer that a supply. .
amoyunt of saturated bnne nnxed with the raw water is adjusted- on a
'- basrs of the mstant amount of saturated ‘brine memonzed m the . -

N -'memory means durlng previous operatlon of the brine supply means
‘under control of the fecdback control means when the electrolytic -
.cell is 'aetivated to start :produetion of the eleetr,olyzed ‘water.

In a pracucal embodiment of the present invention, it is

_ preferahle that the initial control means is designed to control
operation of the bnne supply means in’ such a manner that the supply
amount of saturated brme mixed with the raw water is decreased in



A eecondary obj ect of -the present. invention is to provi de’. an el ectr.ol yzed

wat er production system wherein’tHe: conductivity of- dil ut ed brine | n the :

el ectrolytic cell-is" accurately detected to produce ' S _
REPLACEMENE SHEET P A S AR
MAR 2201 "~ . } ' LT 3 electrolyzed mater ,'

hom)geneous (stabl e) rn qual i ty under thé’ feedback contt ol
Accordi ng.t.0".the pr esent”, i'nventi.on; “the  primary Obj ect is accorrpl [ shed by

provi-di ng-an; ed?rre&eteﬂﬁdewanﬁbum Wmﬁlﬂmt%ﬁmmtewbﬁnefm%éh%&ge
t ank arranged 0, store-" saturat bri ne pre eter g gorcentratron,.” .
brine_ supply ke MRAMORY JROARY £ @@&’E‘NP dlttirslP\'@ exal tﬂh@tsﬁlsmgﬁaﬂank R

for 'm xi ng Wit SR8l "ﬁpiﬂly means is. desrgned to delay operatlon of the brine -
SR supply means. under control. of the’ feedback ‘control means until the .: - |

_ conductrvxty of the dtluted brme detected by. the detecuon means-.'-_

- _becomes larger than a predetenmned reference value ' -

. In a modlficatton of the present mventron, the reference value L
S may be deﬁned by the target value of the feedback control means or -
. .defined to. be decreased in aceordance wrth lapse of time after the
_-eIectrolytrc cell is aotwa.ted to start productron of the electrolyzed'
~'water. In addmon the 1mt1al control means miay be des:.gned to

. opecrate the brine. supply means under control of the feedback control

' ‘-means after lapse ofa predetermmed txme when the electrolytlc cell
was actlvated to start: productxon of the electrolyzed water.

'_ Alternatrvely, the m1t1a.l control ‘means may be modrﬁed to 0perate _
the brme supply means under control of the feedback control means -
after change rate of the conductxvrty of the diluted brme detected by -
the detection means, decreased less than a predetermmed reference -

‘value.

' Accordmg to the .present. mventron, the secondary obJect is.
'accomphshed by provrdmg an eleetrolyzed water productlon system
‘having a brine storage tank arranged to store saturated brxne of
predetermmed coneentrat:on a flnid pump of the type driven by each

pulse of pulse train . signals applied thereto -from pulse signal

'_ generator to supply a predetermmed amount of saturated brine from
the brine storage tank for mixing with raw water supplled from a
-source of raw water, and an elcctrolyttc cell arranged to be supphed '
with the diluted brine prepa.red by a m.txtu_re of the saturated brine
and raw water. for producmg electrolyzed water, wherein an. electric -




supplled from. a source.of raw water and an el ectrol ytic-cell arranged to.
be supplled wi th diluted.bri-né prepared-by.a nixture of the raw water and .
saturated water for product ng- el ect rol yzed wat er , “wher ei n an el ectric -
control appar atus:for.the electrol yzed ‘wat er pr oductlon ~an electric:
contral- apparatus for . system conpri‘ses-detection freans tor .detecting the
conductivity. “of .the di-+uted brine-siuppbied to the- eI ectr ol ytie cel'l; -
. feedback control = neans: f Or: corttrolilng operatlon of * t he brine supply mean_

Cin such “a. manner that -the. COr Vlt . d
. the-" det ectlon“"h%fa’ﬁ ARPAUFY %@8&"’2‘( ﬁg'lﬁ . tg?gfél'{% ?@’E&ﬁg%
- means for eaﬂe fe@&feeﬁh Cthesain&wthdtmfralmaewmetsuppimd ta\thwat er.

in operatlon brine sup Iy rreans. nder .caopt ot ..of th

- control means e}ﬂ@ﬁﬂmcaPeEoﬁ taoﬁf#el’ﬁ% Fm&Bﬁart&”{el ygery r%?ﬁt b‘gg'd?nt he

. brine suppl y [ u @“mﬁ{?r hedves gpptam aiggUth, ofc@ﬁw :

- brine m xed vm”@%&?ﬁerfrogwc‘%éter 15 ag?ugveda%n a: b%sl s of et he i'n E&
anmount . of  sat usmcnssbvelyedmm bﬁdhﬁrﬂﬁqﬁéﬁoﬂéﬁﬁﬂs AR BEQUSHLEn Sné S6iis

- oBene nen’t neorlial g firdffging o bRt i g “tt%é A

: Ee "{ 0 start pro uc the
- electrol yzed W&foﬁn the pulse SIgnal pge:xemtmt mrmnrdenpeovn e fidferen

i nvent-i on; ref rabl the i it C a ned to-.-'
- control . opera F &‘?e"@f ‘fva’ﬁﬁ Jﬁ?"!e %gjglgé }?t%triélttﬂa?hghg .
| suppl Y. armunt pPéde‘t%i‘ﬂiﬁ‘é&ﬁ!atg’etmlﬁe xocthait the tdvemgcvcmdacuwt}dbecemsd in.

: substantrally equal to the target value. :

D

N

In the eleetrolyzed ‘water productton system descnbed above
itis preferable that the. pulse control means is desxgned to adjust the
period of the pulse train signals at a’ second predeternuned time -
mterval more than the first predetermmed tnne mterval and wherem
the caleulatlon means is desxgned to calculate the average value of -
the conductw1ty ona basrs of plural data on conducuvrty deteeted by;
‘the detectmn ‘means plural tzmes at the first predetermmed time

‘ ,mterval dunng the second predetermmed tlme interval except several _

data on conductwtty detected successwely by the detectron means

_ 1mmed1ate1y after the pulse control means adjusts the penod of the .
pulse tram s1gna1s It is also preferable that the calculation means.is* -
de51gned to Werght the conduct1v1ty thh a value which' becomes
larger as a drfference between the conductlvuy detected by said
detection means and the. target value becomes larger for calculating a--
weighted integral of the .conductivity. Alternanvely the calculation =
means may be deslgned to weight the conductnnty with a value which
becomes smaller as a dlfferenee between the conductivity detected by
said detection means and .the target value becomes larger for -
calculating a weighted mtegral of the' conductivity. The calculation
means may be designed to weight the conductivity with a value which



a predet erni, ned amount |ess that that of saturated brine nenorized in the
Menory ‘means. Alternatlvely it is preferable that the initial control
suppl y neans..i s designed to delay oper ati.on of - the. brine.supply neans under
contr.ol - oft-he - feedback contr-ol. neans until the conductl\uty of the dilhted.
brine det ect ed by ‘the. det ect i-on ‘means -becones’ }arger than a. predetermned :
r eflerence" valgé.- o . +1'n;a modi fi-cati Bn of: the pr esent. i nvention, 't he:.

_ reference val ue may be def~| ned by the. target val ue ..of the feedback control
nmeans ‘or. ‘defiped:-te. b -decr eas n ac rdance thl e, of .tj.me: SR
the electrolyt °€°B§‘fﬁ eg(a&algffg %’We%’r gb‘hEPP h@eﬁcéﬁ‘i&’d[ yzed:-
Wﬁt e[) I'n addi lelaim d&teenbnr inealnsCﬁﬁldrﬂ#e mgebbed@aeenm gep u@ﬁlﬂ][aﬁt e .
t he.brine supp y ans .unger ~cont.r.ol, .of- ntro means after”

| apse--of-.a pr edEF fﬁrﬁeneﬂ P i %21%%9?@ &&pfec tic: celh®eas t o
start prOdUC“%@&ﬁatéd'%o@tﬁ%cptodmope%‘?f%lectrﬁ dndraterth dt&twei@éﬂ@ E

cont f ol means -.may- b e ~the. Brine-supply neans “under

contr.ol . of .the opaéwmt)cmthoa YPé&-ﬁsWhéﬁhebeQﬂmngém %l‘ @fs ahélfference.
conducti vi:ty Ofhe eﬂ' téfét g@ﬂﬁt&ﬁ ed 'i’% séxﬁedgﬁte‘i‘:fohi %aﬁaaﬁd the'_

decreased Iess t erm ne .
target value becomes larger after the predetermmed condrtxon 1s'_- B
sattsﬁed L :

BRIEF DESCRIPTION OF THE DRAWINGS - .

Other objects features and advantages of ‘the present ¥
.mventton ‘will more readﬂy apprecrated from the followmg detailed
',descnptron of preferred embodunents thereof when. taken together )
wrth the accompanymg drawmgs in wlueh , |

; FIG.1 is a schematic illustration of an electrolyzed water
_productron system of the first. embodunent in accordance with the
o -present mvcntron ' . o
. FIG. 2 is a ﬂow chart of a control program (routme) executed
by an electnc c1rcu1t shown in FIG.]l w1th respect ‘to the first -
' 'embodrment ” S o
' FIG 3isa ﬂow chart of a control program (routme) executed
by an electrrc cxrcmt shown in FIG.1' wrth respect to the second |
o embodunent '_ ' | U SR .
j | FIG4isa ﬂow chart of a control program (routme) executed '
by an electric circuit shown in FIG.1 with respect to the ‘first
.modlfied embodiment of the second. embodrment . |

FIG.5 is a flow chart of a control. program (routme) executed' |
by an electnc circuit shown in FIG.1 with respect to the ﬂrst and the
. second modxﬁed embodiment of the second. embodunent

| FIG 6 is a flow chart of a control program (routine) executed
by an electric circuit shown in FIG.1 with respect to the second



val ue. . : Accordr'n'g to the present invention, the secondary.object is.
acconpl irshed “by providing an.electrolyzed. water produCt i-on system having a’
brine storage tank: arranged to staore saturated brine of predeterm ned - _
concent.r ati on, & ‘flui'd punp of- the. type dri-ven by. each pul se of pul se trar n
signals: applled thereto frow f--rpulse signal ‘generator. to supply a . . ;
predeterm ned--anmount -‘of saturated brine fromthe brine storage tank for

- mixing wi.th iaw vvater supplled from'a source of rawwater, and an. _

~ electrol ytic .celd .arranged.t 0. be ‘suppl i ed..wi th -the dil’ uted brine prepared
~ by ‘a-mxture oﬁnd;dnﬁe;henﬂmémdntrofethmslecmd ttmbadmmntproducr ng :

- elect rol yzed water, 'ﬁﬁg’?fﬂgaﬂow gﬁﬁﬁ 8fa eo trol ;():ro gmtgntx%)cﬁ eciited

"5 control - apparatus T.odU sys on neans B
- for detecting. lblgeamoredlemm/rdwemt shdwnethIGrd respetcel thethel ¢birdl yic -

cal curat ?n;' ra?f 5@&”@%6& e e Sl offlgitinle o et Tor
: FIG 8 ts a time - chart fcr explanauon of operatxon of a.
L conventlonal electrolyzed water productton system -
_ FIG.9 1s a time chart for explanatlon of"- operatron of the' :
_-electrolyzed water productlon system of the ﬁrst embodlment o ; _
" _ FIG io’ 1s a tune chart for explanatlon of operatmn of the o '
- -"-}electolyzed Water producuon system of the modlﬁed embodunent of
. the ﬁrst embodlment_ o ' .
_ FIG 11 1s ‘- time chart for explanauon of operanon of the
electrolyzed water productwn system of thié second embodrment
. FIG.12 rs a schematlc ﬂlustratlon of an electrolyzed water
producuon system of the third, the fourth and the ﬂfth embodiment in
' accordance with: the present invention. - :
| FIG. 13 1s a ﬂow chart of a control program (routme) executed .
: by an. electnc circuit shown in FIG.12 wlth respect to the third; the'_
fourth and the fifth embod_ment o o
FIG 141sa ﬂow chart. ofa eontrol program (routme) executed
by an electnc c:.tcult shown in FIG. 12 w1th respect to the. tlnrd and
- .-the fifth embod;lment ' e
R FIG:15'is aﬂow chart ofa control program (routme) exeeuted -
) by an electnc ctrcurt shown in FIG.12 with respect to the third, the
fourth and the ﬁfth embodlment for a control of a fluid pump shown
in FIG 12, | .
FIG 16 isa ﬂow c!.tart of a control program (routine) executed
by an electric cirouit shown in FIG.12 with respect to the fourth

o embodunent
FIG 17 1s a ﬂow chart of a control program (routine) executed
by an el_ectrtc circuit shown in FIG.12 with respect to the fifth



succe55|vely detected by the detection means in sequence; and pul se. control;
means for-adjusting a perlod of the: pul se train signals applied from the

pul se’ S|gnal generator i n-accordance with a difference between.the : - -
cal cul at ed: average val ue of t.he’ conduct|V|ty and -a:. predet erni.nend .target .
val ue - s0.that the’ average .conducti:vity . bgcones 'substantially: equal. to the ..
t ar get value o In the- electrolyzed wat er - productlon systenldescrlbed
above it is: preferable that 't he pul sé€: control nmeans < s:deéesi gned to’ adjust
the period of - Hmbqﬂﬂnﬁnuraln si gnal.s -at . a 'second predetermned-time .. .

i nterval -noré.than the first predet-em ned:ti me inteérval, and wherein the
cal cul ati on- neans i s designed to cal cul ate.the averagée value of th .
conductivity on a: baBEscmmrmm oMmrmﬂnMn EMBODAMERNBY the

det ecti-on".neans pl ur tqrre fl_l‘St predeterm ned_ time i nterval
during the second pr&i rfgi W’H‘tgér I@c@b@%&%ﬂ}’lﬂaﬁkmﬂa

conductivity d e after
t he pul se cont%lg@rg‘éfgﬁggj Sg's e. per1 ogﬂ %:----&ﬂé’u r‘?r%@l’gﬁgﬁ .
i's al so pref ersyitem natacmdsapc the masrmn mvmm:gneﬂ‘hboelwtgﬁsrzbae I
conducti vi ty ch,hec Ffference .between the
conductlw Ly ‘é‘gviag% eﬂd{fcg% ?%Te: n@d{’@éﬂ a gb?‘h% ia&gﬁ? &éf‘lfégbéﬁorres :
!AIa'[ ger Ior IcaI clﬂcatolyglmcelémtaepzm@mbedﬂ Tahleelc?@?ddfﬁdﬂttéb’cucmt 50 - '
ernati vel.y L1 Qn._means ned.to :
conducti vity - vﬁlﬂu%% Y PBﬁ°‘E)“esc§8l?e ‘gnﬁﬂ pwm) and ﬂl&ef‘é‘geﬂwpo&%eén the _
conducti vity" . storag ccﬁdbﬁoahsﬁosbﬂ eﬁttheeabmqmrm;weewte%nh%}g& Hgeomes

| arger for. cal cul ati a weighted integral . of t he ‘conduct i Vi ty
cal cul ati on rre‘SxH%r 3 eaﬁé’:ﬂ%ﬂtﬂf t o.weight the conductivity with a value -

whi Ch o ' The electrolytlc cell:20 is subdlvrded into a pair of electrode

= ,3

_'chambers by the. membrane 21 and contains a pair of electrodes 24,
25 in each chamber in" such a manncr that they face each other
through the membrane 21. The electrolytrc cell 20 is connected toa’
first . supply conduit P1 at the Iower‘p_omon of the cell 20 and is.
_ '__.eox_nrected_-_to outlet condu_its l?3',- P4 at the i_xpp_er_ pqrt__ion of ;the_ cell’
The power source 30 is-a constant-voltage power supply. The |
_ constant voltage generated by the power source 30 can be ad_justed
. accordmg to a control signal from the electric control circuit 50 when
-:-an apparatus for ad_]ustmg the voltage (not shown) dlsposed on the -
. ‘cabinet 10 is operated by the _operator. An ammeter 32 is connected
through a shunt leads 3ltoa power supply circuit between the power "
source 30 and the electrodes 24, 25 and measures (detects) electric
- current flowing between the electrodes 24 25 (i-e. current across the
electrodes 24, 25). The ammeter 32 is also connected to the electric
control circuit 50 to provide a srgnal mdrcanve of the measured
current I ,which the ammeter 32 measures represen_tlng a
conductivity of diluted brine in the cell 20
A second supply conduit P2 is connected to an extemal source




becorres | arger as .a. di. fference bet ween the conduct. vity det ected. by sai.d
det ecti on. neans ‘and. t he target. vaI ue becores | arger untll -a- predeterm ned

condition-is-satisfied after .the: el ectrolytlc cell activated to start

- production. of-electrolyzed wat-er .and .ta wei ght the conductlw ty with a:
. val ue. whi ch-becones sngl'ter as a. di ffere@ & ‘between the’ ‘conductivity °

. detecteéd by said detect:i-on weans.-and. t he tar get val ue becones. l'arger after. -

- the predetermned condition i's .satisfied = - .-:BRIEF DESCRI PTL.ON OF THE o
- DRAWNGS- -~ Other.- ‘obj ect's, features fa ad“

gant a f -t t
i nvention wil I ofEaw ‘Féﬁ!l(leyﬁ aPpW@EE'I' BRSO an ‘Eﬁﬁs ! ‘E?ét%r?e‘i‘ggnd

description of r%ttsll fc ‘ﬁﬂﬁ’ﬂt Pikﬁftﬁ&ﬂﬂidieé & Th. the
~acconpanyi ng d?ﬁé\n ngs, . ?ﬁ%"ﬂi@'ﬁ E]i’g A '-qqschermt il lellstrafl on

~of an electrol 9diu1tal’8r1qom@l’¢¢nws%?eﬂ¥?ﬁs X! Wgelﬁﬂb(&l Aénend,a .
- accordancée. tQofe'i’t%x&reeosrﬁiloue&vﬁ%ézo'%upply valve 27 in “order- of 'the ‘water .

oo stream betWeen those two ends The pressure reducmg valve 26 ;
. reduces aud regulates the pressure of the water in the eondurt P2
', ._ .'-'_.supplled from tbe external source ° of TaW. “water w1thm the
e "predetermmed pressure range. The water supply valve 27 is desxgned .
i to be opened or: to be closed by the electrlc eontrol e1reu1t 50 ¢to
:provrde the eleetrolyt:c cell 20. with the raw water from the external
- _source of raw water through the first and the seeond supply conduxts '.

"'Pl P2.

The storage tank 40 stores brme (generally saturated brme of
predetermmed coneentratron) The tank 40 1s eqm,pped with a water -
| level Sensor (level swrtch) S and a brine’ outlet prpe (hose) P5 in such
'. ‘8 manner tha.t the sensor S and the. outlet plpe PS are removable from
.'_the upper portton of the tank 40.: The water. level sensor S is.
" conmected to the electric’ control cxrcutt 50 to provrde a ‘signal
indicative of the water level L. ,
The ﬂmd pump 60 is a type dnven by an electnc motor or
'other electne devrce (e.g- solenord) to mrx the raw water ﬂowmg in -
- the ﬁrst supply condu;t P1 with the saturated brine. stored in the .-
| storage tank 40 Au mlet openmg of the pump 60 is connected to the
brine outlet prpe PS and an outlet 0pemng of the pump 60 is
connected to the brme supply pipe P6 wlnch is connected to the
portion between the. ﬁrst supply condmt P1 and the second supply
condult P2 at the downstream of the Water supply valve 27. The pump
60 is designed to adjust its drscharge ,:_ﬂow amount P (output flow
rate) in accordance with a signal the ~electric -control circuit 50
generates while the system is producmg the electrolyzed water in the

cell 20.



FIG 2 i.s"a-fl.ow chart- of- a control -program (routine) executed by an

el ectri-c _crrcurt Shown in. FIGl wi'th respéect. to the-first enbodi. ment .
FIG 3 is a flow chart- of: a control program(routr ne) - executed by an. .
el ectri € -circuit ‘shown- |n FiG -1 with respectto the- second enbodi ment..
FIG.4 is. a.flow chart of a control progragy (routi ne): executed by an

el ect.ri ¢ -circui.t™ shown: i+ iz FJGi Mith, respect to the first mdified.
enbodi ment..of .t he .second" errbodr ment . . FIG5 i's a- flow chart-of a

om0 [ et el Uil UL,
enbodi ment . .. P3b-pfcthe rosltbptf conduktsr PngPg Mrnﬂmmeognmqumnma); .
SECAEL) ot i) ARG, 1 W s S
flow chart of brinerin: thie. s;tnngeatmﬂtrmtamﬂe\}nm@smdwrtehn operatedbythe Lo
T operator The hnne make-up lump 71 rs tuined. .on or’ off in -
aeeordance W1th @ control s1gnal generatcd by the electnc control .
. en'emt 50 The start stheh 72 generates and provrdes the- electnc
. _-";-control elrcuxt 50 w1th operatlon control sxgnals for having. |
E ""components in’ the eabmet 10 start .and stop produelng the .

,-

. electrolyzed water .
_ Heremafter, operatxon of . the first - embodunent of ‘the
_--eIectrolyzed water production explained above will be desenbed with .
. _referenee to FIGs 2 8and9 showmg programs (routine) exeeuted by
‘the mxcr0processor of the eleetnc circuit '50. The. desenptlon will
begm thh the stage when the power supply switch (not shown) of the
.eleetnc controI clrclut 50.is turned on by the operator L
| The mu:roproeessor of. the electnc control e1reu1t 50 starts _.
from executmn of the step 200 shown in FIG.2 at a predetermined .'
time mterval when and after the power supply switch-is turned on, |
and determmes whether or not the- state of the. start sw1tch 72 has
. been: changed £rom the “off” state to the “on” state at step | 205 -
._ -Therefore, when the operator tums on the start sw1toh 72 to produce o
' 'eleetrolyzed Water the electric control cn'eutt 50 detects the change'
of the state of the start switch 72 and starts operation to produce the
.eleetrolyzed water. More concretely, when the electnc control circuit _
50 obtains “Yes” answer at step 203, it proceeds to-step 210 to open -.
| the water supply valve 27 to supply the electrolytic cell 20 with the
" raw water and proceeds to step 220 to apply the constant volta,ge'
between the clectrodes 24 and 25 by the. power source. 30.
At steps following step 225, the clectric control circuit 50
determines what initial flow amount of the saturated brine sup__pl_x_ec_l to



- FIG15 is aflow art

by an eletric circuit shown FI.G- 1 wi-th respect to the third . modified "
~ enbodi ment of.the second enbodl ment . ' . FIG8'is a-tim chart for .

expl anat-i.on of - operat i on of: a. convent ronal electrolyzéed water product ion .-

-~ system - - L ‘HG9 is-a ti rre chart for.: expl anation- of operatlon of the -
el ecttoal yed ANt er - productmn system of -the.fi rst: enbodl ment’ T UFIG
- 10-is-.a tine chart: for .exptanation.-of . opéitatlon of ‘the ‘el ectrol yzed water
productlon system:of .‘the.nodifi-ed, enbodl nment of - t'he fi.rst enbodi ment

- FIG 11 ed.
wat er- plrgdﬁcl:ﬁe ?@‘%‘%ﬂiﬁc t%ﬁg gg@nd en’td%'ﬁ? @WH&&P&&%‘EA@,{@&ZE
schematic ill ubtnat tobeomizedewitht. thd:)mﬁdwateewvhlchocomespondsslpslmhaif the
' third, the f th fifth rtbd ' t.h

| present .ﬁveﬁt‘ aﬁdeaf&y)lis i R T R T A
TR Ty M ol sl il S mm*tte;ttfow
chart of a.  onEtaR %Mgﬂefl\es%mwws ateso(n.._--s(sgp%?ﬁaﬁle&thpi' |
- shown in FIG g g??yts*lﬁtéﬁlwas fled orl. lBeéarHé‘tlf‘éTB_ -

_ program (r-outine). executed - :
. electric ci rcusans‘bwh thq SEE{(QZQZRJM‘MM%%M&W@WM ?allﬁmtrdmn, andurt h -

e e 1 SRR o AT R b B Wy HE 12

electric cir cusuppljomieh ﬂﬁtﬂ.ﬁmﬂ on byeﬂnepnmbof tlmé dhctdlectnelcbntho‘lent

| E crrenrt 50 obtams “Yes answer at step 225 and proceeds to step 230 -
“to sét flow amount P to be drscharged by the pump 60 at'a

: predetermmed constant value RO _|ust like a convennonal (See FIG:8,
timing tl) Then the crrcurt 50 proceeds to step 295 to finish this
.routme tentatlvely : -

The reason why the mrttal flow:- amount P to be drscharged by_ _'

_.the pump 60 is set at the predetermrned constant value RO is that a
| rnemorrzed value (leamed value) RS, whtch wrll be descrrbed bclow, )
" has n6t been obtalned yet. It. should be noted that the constant vahie-
RO is deterxnmed to be a value whrch is smaller by an appropnate i
' .value than the necessary flow amount P to be discharged by the pump -
60 to produce clectrolyzed water under standard condrtron That is, . .
e ._-the constant value RO is determined on. the assumptron that the_' '
) system uses the TaW water havmg standard property and that the ﬂow'
- amount of the raw water 1s equal to standard amount
~ When the electric control circuit 50. resumes to execute the
routine shown in FIG.2 from step 200 at a lapse.of the predetermmed'
time mterval the circuit 50 obtains “No” answer ‘at step 205 because
the state of the start swrtch 72 has not been changed during the
' mterval and it proceeds to step 240 to deternnne whether the start
switch remains in the same “on” state. The circuit 50 obtains “Yes”
answer at step 240,'-then proceeds to st_ep.245; |



FIG 17 is.a flow chart of--a-control program (rautine) executed by an

el ectri:c C|rcu1t shown i'n FI'G 12 with respect to the fifth - o Lo
enbadi nent " - ... . DBSCRI PTI ON OF THE .PREFERRED EMBODI.MENT - I'n_.
figure 1 of the- draW| ngs,- there is..schematically illustrated a first...
preferred enbodl ment ~of-.anTel: ectrol yzed wat-er - productl on : systemin

. accordance with ‘the - present inventi-on: ThE2 el ect:r ol yzed - wat er- producti on

. system. | ncl'udes a- cabi net: 10, cont’ai ni.ng an, “el ectrol yti.c. ‘cell 20,a povver

- source 30 an_el ect.ri Th‘\eoé%bﬂlrc%"oh%ltcé&tft%. tﬁﬁeﬁyﬁ?ﬁe CaBI{ ?\é 10

shown). and a fluid . tora
- and a renote cdhtrﬂommbﬁnt B:)tmbatd;dcbgcr@d bpéhatpmmp 60 to obtajfindiluted

~electrolytic c% %
. : ré]ﬁ na

t he menbrane 2 ‘ gu gli%efgg??ﬂ“ (Q%ggr@t%t&itfhleg Oggﬁﬁlﬂ gﬁt}rﬁﬂi}’rs by -

in such .a rranné[fnndstalem‘sm byt @xecuﬁanhoﬁtstep" 2451 I‘Fh:atg'ls tthe. diwfﬁtm seis The
el et:t rol yt ic CeﬁOWZngﬁn% %”Poe %ﬁscl(r)arged by 1 the pump 60 at: value obtained by

- -addmg value propcrtlonal to d.rfference cbtamed by subtractmg the'_
k measured (detected) currentl from predetermmcd target value 10 (i.c.
- K- (IO-—I) K, posrtrve constant) to present (mstant) ﬂow amount P
L drscharged by the pump 60, Smce the electrolytrc ce]l 20 is. supphed N "':f".'_.
_fwrth only raw. water for cleanmg after the system stop producmg-'_’:f o
' electrolyzed water as explamed below, itis filled with the remtumng: :
- raw water when the system resumes to produce electrclyzed water
| Thus the measured current Lis always smaller than. the target value
10 when the system starts to: produce the electrolyzed water, and .
thcrefore the ﬂow amount P to. be d1scharged by the pump 60 is
mcreased because the value ‘K- (IO-I) is positive.
Subsequently, the electrlc control crrcurt 50 proceeds to step
250 to set t_he.memorrzed,value RS at the p_resent flow amount P at -
step _250'_(i.e_; _the'_'ci,rcuit 50 stores (memorize) the instant flow amount .
" P as the memorized value RS in the memory such as a RAM or an -
: -EEPROM), then proceeds to step 295 to finish this routine tentatively.-
. From, this. time, the electric control circuit 50 repeats operations
o mentroned above (1.e steps 200, 205, 240 .245, 250 and 295) at the
predetermmed time interyal untll the operator turns off the start
_-switch 72 thereby 1t carries- out the feedback control for the flow -
| "amount P- d.rscharged by the pump 60 and Tenews memorxzed value RS.
- Through the operatmn descnbed above, the electrolyzed water with
stable and desired- property is produced while the memorized value
‘RS becomes substantrally equal to valuc'corresponding to the kind of
© . the raw w_ater (e.8. conductivity of thé raw water that the system
uses).



first supply conduit P1 at the |ower portion of the.cell 20 and is
connected to outlet conduits P3;- P4 at the upper portion of the cell -~ 20.
The power source- 30 i$§ a constant voItage power supply. The.-. “constant -
vol t age generated-by the power. souice 30 can be .adj usted- - according to a
control signal fromthe el ectric.contrgl ciFféuit 50 when - an- apparatus for
adj usting the voItage (not - shomn) dlspose on the - - cabi net. 10:i's operated
by the operator.. An ammeter 32 i's connected . . through a. shunt I'eads 31 to a

2gm§ndsﬁggsﬁrgsrggelg§§gm gcp%félhpl‘eeﬁﬁgﬁﬁ%w 5] eﬂg#v\een%%%?g‘?ggﬁr odes '
24, .25 (i.e.- ci2(éwmt the opcsatohr@hangestthecsm cii'zlthe?sim sihrtchrﬁﬁefmm?fbnf’ .
20 comnect b WIS IEoEAALE o M AR el S0 Sl
representing stepscionsiopt produyctidn cluflthbeelebtnollyzedmtdter CMdreZ&Soncretely, ; A
STane PP B e P RSP S0’ S hns B e WO F both steps of
] 3 N ,205 and 240 it proceeds to. step 255 to stop applymg voltage to the .
- eleetrodes 24, 28, and to “stop operatron of the pump 60. Then the_'_"
E eleetne control circuit 50 caries out necessary operatron to. tum the
. "'water supply valve 27 off after a lapse of predetermmed time penod o
- in order to clean the electrolytrc cell 20 at step 260 and. proceeds to
step 295 to- fimsh tlus routme tentatrvely By operatron descrrbed’""' g
' above, the system stops prodncmg electrolyzed water and cleans -
1nsxde of the eleetrolytrc cell 20 by the raw water. . = - '
L An operatton of thrs system will be descnbed heremafter m

- case wluoh the operator agam turns on the start switch 72 after-

o productron of electrolyzed water has been carrred out at least once
Qe the staté of the start swrtch has been changed its state from “on”
“to “off” after “off” to “on”) after the pover supply switch was turned -
on. Under this. stage the operatton to set the initial ﬂow amount P to L

be dlscharged by the pump 60 at the value based on the memorized
value RS is carrxed out, since the momorrzed value (leamed value) RS. |
L _has already been obtalned (renewed) | o :

B " More concretely, the electeic control crrcurt 50 executes steps '
'200 205, 210, and 220 shown in FIG. 2 descnbed a.bove when the )

". opexator turns on the start switch 72 again, and it proceeds to step
225. Since itis not for the first time for the electric control circuit 50
to execute step 225 after the power supply sw1tch was turned on at
this point of time, the circuit 50 obtains “No answer at step 225 and -
proceeds to step. 235 to set initial flow amount P to be discharged by-
the pump 60 at the value i m accordance wuh the memorized value RS
(f(RS)). The function “f” can be various form, however “f(RS)—RS”



of raw water (e.g. a- ‘wat er pipe of the water -supply service)- at one end and
is connected to the fifstsupply condutt PI1-at the other end. The conduit .
P2 is equi pped Wlth pressure reduci ng val've. 26 and a sol- enoi d-cont.rol:l ed.
wat er -supply val ve.27-in‘arder of the wat er.: st ream bet ween those two ends.-
The pressure reduei ng: vaI ve, .26 reduces “and .regulat es .t he- pressure of the”

. water in-“the- condui:t. - P2 suppl] ed fromthé4externa1 sour ce-of raw water

- within  the predet ef m ned- pressure range: The water supply valve 27 is .

desi gned t:0 be; o iy 0.to.

provi de ‘the el éscgﬁf’ﬁf‘t‘ﬁi‘&t?Fg’gbﬁ%‘?‘ﬁgg@ﬁ?}%& ggé é&gx e lsggurce S

of raw wat er:: tbeodmhalngedrbytﬂfmrpmhp éﬁcmdettmpﬂ}ecvdahel tequﬁl td32the L
The storage ‘tal K 40 st qr-&§ :br. en “saturated brine of .- "

. predeterm ed’ cmﬁ%ﬂtﬁﬁ gpﬁpel#ﬁ@t(sgmaﬁg is eqiipped with-a water |evél

- sensor (level swi tchAfﬁ;aaﬂoeebsemmg;uwm tlimeeldfum) demtiol icduig - senner .

that- the sensor. S-ahd the out].et phB P5. ar 1e&hr t he u ﬁ%
- portion of: ther?%eﬂotheTﬁ%u%?ets Y] '%e r Sa fiecBBEC+ 9%t (fae

- electrie cont rﬁtﬁﬁr-f” infinéd SAMO RiteW4le R Sefyahel 'ﬂ’o\ﬁatenY@uﬂi Pheoipger
- level L.: purp. 60|saf€v)pe driyven an el ectrig nog or. - or.
ot her. el éct ri cdmhacserlebsg theopump: 60 ab vielye t?é‘Ka&OmBﬁBs S+Ks{i0nd) | At the = .
first suppl VAN® u P t b e. [ tank
50 an’ ol et og %%Soiw%ff’ﬁ‘a?%agwﬁc%ﬁ%e?%a P20, 18 ESHALAAE [ank
PS and an‘outi ﬂedib:roh ergrtmolf : _“ﬁmonnwfbgedreapum@ GGesubse@mﬂw y oo
pi pe P6.-whi ch cted t or,t bet n fir suppl ndui t”
P1 and the Sec ﬁﬁl‘? ‘5% g S%E@I88§§§§ t@a%t%? ?%8 gg %%{t éﬁﬁpl y.
val ve 27 The ﬁdﬁonzed value R,S at ﬂow amount P Just obtained at step 245 and - |
- ﬁmsh thrs routine tentatively at. step 295 From this time, the circuit
... 50 repeats steps 200, 205, 240, .245.and 250 to carry out the feedback
X _'control for the amount of the saturated brine to be m1xed mth raw-
water and to renew the memorized value RS, until it obtams “No”

-

'answer at step. 24-0 ‘when the start switch 72 changes its state. from :
‘ on to “off’ state When the circuit obtains “No” answer at step: 240
it proceeds to step 255 and 260 to stop producrng electrolyzed Water _
It should be understood aeeordmg to the first embodunent
' 'desenbed above, that the initial flow amount P to be discharged by.
. . the pump 60 is set.at the memorizéd value RS which becomes value -
o representmg the kind of raw. water used (and/or. pressure of raw water
" as well as density of the brine'in the. storage tank 40) by the feedbaek S
control, and therefore it can. Jbe. avoxded for the two electrolyzed -
 water productron system used in the drfferent arca (places) where a
kind (properly) of the raw water is drfferent, such as hard water or
soft water, to take dlfferent trmc period:from the timing that the start
switch 72 is tumed on up to the tlmmg that the measured current: I (i.c.
| eonduetwrty of the dtluted brme or densrty of’ the brme) reaehes the
target value IO (target conductwrty of the- diluted brine or target :
densrty of the bnne) That i 1s, the excess or the. shortage in the flow



60 i s designed- to adjust its discharge-flow amount P (output flow rate) |n
accordance w t:h .a-si gnal the ‘electric control.¢circuit -50. génerat.es V\/m I e.

the system (S produ0| ng the el ectrol yzed wat er ‘i n-the cell

20.

10 -~ - The r-efot e. control ler 70 i s di'sposed -near outl et opem ngs P3a
P3b--of - the outlet cortdul t.5 P3,. P4. The ‘renote. ctontroller 70 i.s equi pped

. with:a brine- nake: up 1:unmp 71 whi'ch’ |nd|cé§es t he - Iack of

~brine in- the-

. storagé.tank: 40~ and with-a start. switch 72 operated by the" ‘operator . The

bri ne_ make- up,

hﬂmim'/ﬂb gheyuiep 60 compiredito th_bcepﬁﬂ?dlcﬂow b uftiowhien!

contr.ol " signal eetmo Pe¥édice £ RARIS abbt ithe %B&@@tﬁ@éx&&é&ﬁtﬁe sﬂd

producing.. t.h

be -descri bed.
executed by

IO
g.electtolyzed water: Herel-naf t.er’, Operatlonlo?‘

first - enbodi et -2aetheisysten need zeahmlﬁterp%nm drhusy since she @lb@ngevm R

si gnal generat ectr copntrol " circyit art .Sw_tch - 72
gener at es” and.’ ¥ §%?‘ﬁ rH}eebiqq‘ e8Arags tagk 40; 'Eeaﬁg legtrodytion

Vidd SEAR RRASuFA EbFRnt1HraRTne hink R PRI ARl BN

R ,3__ﬁ'om the storage ‘tank 40: reaches the eleetrolytrc cell 20 for the ﬁrst _
oo time after the start of the productton of the electrolyzed ‘water

| ; ,' '.__'.:"' 'tbetween those wo systems becomes about the same, the densrty of ._
S the dtluted bnne given’ to the eelI 20 can become an a,ppropnate-? S
(optrmal) value w1th1n ‘the predetermmed time - pertod in both

- 'systems o : : : . .
- FIGs.8. and 9. shows the dtfferenee in 0peratton between the -

"'conventmnal system and the -system according to the first

~ the eonventtonal systems in whrch initial ﬂow amount P is always set .

embod.tment. Note that FIG.8 shows flow amoun,t P d1scharged by the
pump. 60 and the measured current, I, in the ‘course of time lapse; in

- ".'..-_-at the constant value RO Fxg 8 shows two cases wbere the kind of the . |
.- . raw water is dtﬁferent eaeh other (i.e. the flow amount becomes'- '

L different value RS and RS’) each case being shown by using a. solid

o _."-'lme and a dotted line. FIG.9 shows flow amount P dtscharged by the

.-_-"pump 60 and the measured current I, in the course of time lapse i -
the system of the first embodtment of the present 1nvent10n in wluch :

o tnlttal flow amount P is set at .the. meinorizéed. value RS. FIG 9 also

shows two cases where the kind of the raw water is different each

| .other eaeh case¢ being shown by usmg a solid line anda dotted line. It

BRI C understood that the difference in time. between the timing 1 that the :

o optxmal eleetrolyzed water (0ptxmal densuy of the diluted bnne) is

obtained in one system and in another system 1s very large in the

"-eonventtonal system (see T10 in FIG: 8) whereas it is very small in

‘the first embodiment (see T20 i FIG. 9).
Heremafter a modt.fied embodtment of the first embodtment



the mi croprocessor.-.of the electric circuit 50. The descri‘ption will begin
W ththe stage when 't he power - supply ‘swit ¢h (not shown) .of the electric-
control -circuit 50 s turned.on by the operator.- - . . The mcroprocessor
of the eléctric control cireuit, 50 starts from executlon of. the step 200 .
shown..i'n-F1-G2 at:-a: predeterm ned tine-interval ‘when .and-after t he power .-
: supply switch is tur ned on,.and det ermn]a@ V\/net her or .not- the state of the’
. start .switch. 72> has been ehanged fromthe "of f" state.to the .’ " State: at

| step 205. Ther%f, Be d@'&@ﬁb%h? RR& ?dxﬁéli@ C’.;t“?t %ﬁ%aﬁég{?)tﬂe-

. produce eI ectrol yzed wat er rTc control - :
- change of the sth335flntlﬂﬁslassubwttutadfar&helfunmonﬁjESDatRSnY; wlp:rreduce.-

. the el ectrol y4 QY t e ‘el o circuit .
- 50 obtains y flsgﬁé%vel\@[@gé Bg @3&8&’?‘8 &k?t?llge rg’r?é' edhe A
~ wat er . supply veyvuheZﬁumg Gomhenithe febdbaeblcyshumlqwrl theOfloi Bmidignt’ RV{sWat er

. and" proceeds’ 't oSt

. el ectrodes: .24 a, Fe
© 225, the el-ectpig tE@”f)feﬂetéhﬁfdéd muéelyermestvaat bbidt, athef 'ﬁwcttfteu“t of

~ the saturated brlne .suppl.ie tfl
: S embodrment is‘the same as the first one- (see FIG. 10)

RN Dunng ume penod from the start tumng to produce the‘
S -.;'__jelectrolyzed water when the sta.rt swrtch 72 is. turned on up. to the e
. .'trmmg that the saturated ‘brine provrded by the’ pump- 60 from the - -
B storage tank 40 reaches the electrolytlc cell 20 the measured current' o
I represents conducttvuy of the raw water as descnbed above and is.
h smaIler than the target value 10. by a 1arge amount In. other Words the -
o measured current I does not respond to. the flow: amount P during this
| _.tlme perrod (see ths 8~10 timing tl-t2) Accordmgly, dunng this
. 'penod the flow amount P discharged by the pump 60 is mcreased )
o __ regardless of whether or not the flow amount P is. approprtate ' '
- On the other hand except for the very rare case wherc a kmd |
_' _ of aw water raprdly changes for. 1nstance as when the electrolyzed
o water productron system is moved to remote place ‘the flow amount P
s usually saturated into the value close. to the- memorrzed value RS.
o already learned and memonzed Therefore if the. uutxal flow amount
to be drscharged by the pump 60 1s set at the memonzed value RS, the
.ﬂow amount P’ may" become too large dunng above mentioned penod-' a
~ (see FIG.9, OS1). If the flow amount P. becomes too large, chlorine |
- gasis generated and may cause gas smell problem or erosion of metal
B used for the system. S
o _ To solve this problem, in the modtfted embodtrnent described
above the initial flow amount Pis defined to be a value obtained by
' subtractmg the value Y from the mermorized value RS, and the value
_ Y is desrgned to be a valne corrcspondmg to time period the saturated

Q [ e bet th R
0155t BE 2 PUBE L it Snalcr than (e miepspuis waiprasaep -



the eI ectrol-yticc-cell -20(i .e.an initial flow amount of the saturated bring . -
to be nixed with ‘the raw wat er. whi ch corresponds to initial.brine density). .

i's approprate to start -t.o- produce the electrolyzed water. Mre concretely, .

the electric. cantral cifcuit. 50 det erm nes_ at- step 225 whet her--i t: executes- . -
this . step (i e st.ép: 225) for: the- first. tlrre si.nce .t he power- suppl y:-swit:ch-: -
was - tur ned-on. Because_t he CI rcwt 50 cad? each-te step 225 -6nly. .when- the o
© start.swteh: 72 'S . turhed .oh,:.and- because the start switch 72 has never = -

~ been. tur ned onpa{4ERisdibrpedYy MOP mp\aacdkem redctetheeléotrdlytic eIl of &
time,” -the- eIectrlc contr ol C|rcurt 50 Flgp.gﬁ “Yes" 13)ﬁ{r;ﬁwer At ‘step 225 and

~ proceeds to- st.29 £be- temssdelayo 9fifhe DRORATQ éfe@h’l?ynﬁ?élspu
- at a predeter mga ﬁghtgﬂaftﬁé”dﬂ’zﬁha%ﬂﬂeldﬁbe ;@uaeraow/e HRiRlalRe within s,

L timng-t1)- Then ClLT-Cui‘t. b0 proceeds tQ f|n|shth|s routine
" tentatively, | the predntcrmiscdtimeyperied; and; gﬁanﬂﬂﬂna@&) chlexinggas is-

- dlseharasd by TR o SEtef i e ARAEHS EIEd sEATPLAN FYESLBOFO 15
rdatsep(r)nt nl;ge&oﬁ&?fﬂ)&é) Ithslhgulsd be no})ed t hat tge constant val EenRtOh;s .
': ngcessary f1 ow. anoun Ly oq’sscq?g’%éfe% W‘Pgﬂgﬂ% g%&fttg%ﬂ\égdg@é ﬁl g

el ectrolyzed wﬁp&egenmﬁafenriandmnbeooehdrim ‘Fhetsecond einbodinmmris. thal e

vt ng ot andar 88y B B ARRBOTRGRY SheaRl HEC SHE L qnameaéﬁéﬁf%ntquai

- to standard amygttitutes ar%tﬂesnswsiﬁﬂ:mcscwmlrﬁtwshoﬁ% HEFRGES. Lo T

. execute the fouti'ne shown in-F 2 fromstep-200-at a:lapse of the - .

. predet érni ned ]noperatlon the ﬁrst embodxment starts the feedback control for the - -
flow amount P dxscharged by the pump 60 1mmed1ate1y after the

- mmal value of the flow amount P to be discharged by the pump 60 1s

- set at the stored amount. RS when the ‘system starts producmg
. elcctrolyzed water, whereas the second embodlment delays. Operatron SRt
" of the feedback sontrol for the. ﬂow amount d1scharged by the. pump
.60 and: holds the am0u.nt P until the measured current I becomes o
) '.,larger than a predetermmed reference valuc (for mstance, the target- _'
- 'value IO) Note that the' descnptlon will be ngen accordmg to the .
- -routme shown n FIG 3, however, detailed explanatlon will be' _
omtted on the steps which are the same as steps in FIG.2 and are-

) labeled the same numencal number. It is also noted that FIG.11 is a__ :
an tlme chart to show- the flow amount P and the measured Gurrent I i in -
the: course of tlme after the start switch 72 is turned on in the second :

) embodlment .

. Now, the electric control circuit 50 exccutes steps shown in

: FIG 3 to start producmg electrolyzed water (stcps 300, 205, 210, 220,

' '2_25_ and 230) when the operator turns on the start switch 72 for the
.ﬁrSt time since the power supply switch was turned on, as the system
according to 't'he first embodiment does, and sets the initial flow'
amount P to be discharged by the pump 60 at the constant value RO at



time interval,, the Ci rcmt 50 .obt ai'ns. "No"- answer--at step. 205 because the
state of the start swi'tch- 72 has not been changed during.the-interval, an

it proceeds to st ep’ 240 fo. ‘det ef-ni ne whet her t-he start switch remai ns in.

the same:"on" state. The ci rcwt 50 obt al ns - Yes ansvver at step 240 the
proceeds. to step 245, _ 12.-.

. The ‘el ectri'c contrdl ci rcw-:'
: anount' P to .be.di scharged byt he. punp 60 ‘to obtiai-n ‘di |'ut ed. bri ne havi ng:
. desired (optimal)- conductlwty (|e ‘opti-mal- denStty of .brine: -densi ty) -by
. execution of ststep m That. i $; the circuit ‘50 -sets flow-amunt :P: to be

' di scharged by the pu aI ue. obt ai drn 0 ort onal
- difference obt ai ned. Wk 5&?5! "ltﬁ’(f ?%uﬁgﬁgﬁ o gl‘%tf)&'éﬁg TOMbm -
L pr edetter?n nefl ‘tseép ];e]towagats mptoeeed.«to st B%f; ﬁoﬁ@siste%%zogrﬁi@agp t®
: present (instan oW a Ar, by unp in e -
~electrol yti c cé{q) teppng w. Mfﬁﬁ?ﬂ ﬁf’hﬁ ‘%h b .?‘fgrlsfliﬁeddl %Hélﬁﬂtfer
~the'system stdrfeeaesesldastfatefdaﬁteymwshes &aeetlnatrr%e@kgghﬁvp nip |60

- filléd with the repaini ng“rgw wat er when -the syste
el ect roI yzed V\,amglrrs set-at 0”. by a0 -initial. rounne not shown Thus the electnc

50- carrl es Qst feedbaek contro[ for the flow A

g

n -

to

a _control crrcmt 50 obtam's “Yes answ' T:at step 315. and proceeds to |

- step 245. to start the feedback control unmedrately in wluch thc flow -
-amount P to be dtscharged by the pump 60 is_set at. “P+K (IO-I) .'
-'--f'~-s'.Subsequently, the electnr' control- e1rcu1t 50 stores the: present flow 3
"amount P as the memonzed valne RS at step 250, and ﬁmshes thts :
routine tentatwely at step 395. From thls time, the elecmc control
. 'cn'cmt 50 repeats steps above to produce electrolyzed water and to

- - | -renew the memorrzed value RS. .
| - When the start- sthch 72 is tumed off the electrtc control
_crrcu1t 50 stops 0peratton for producmg electrolyzed water . More -
-' concretely, the, c1rcu1t 30 obtalns No émswers at both steps of 205
- and 240, and it proceeds to step:330 to determme whether the state of
‘the start switch 72 was “on” state when it. executed tlus routme
prevrously In th_s case, the circuit 50 obtams “Yes answer at step-
330 and carrtes out necessary operauon to stop producmg |
= electrolyzed water such as stoppmg applymg voltage to - the ’
electrodes 24,25, stopptng the operanon .of the pump 60, and closmg '
.the water supply va.lve 27ata lapse of a predetermmed time period at
.steps 255, 260. Note that operation described so far is substantlally _
- the same as operatron of the system accordmg to the fxrst embodrment .
carries out. '

When the operator changes the state of the start sthch 72
from. “off” state to. “on” state (1 e. the operator tums on the start
switch 72) again, the electric control circuit 50 executes steps 300,
205,210 and 220 to open the water supply valve 27 and to supply the' .



* RAM or an EEP

Thus, the ‘nmeasured current | is almays smal |l er than t he target val-ue 10 .
when. the- ‘syst-em starts: to; produce t hes electrotyzed wat-er’, and t heref ore the H
flon/anount P to:.be dlscharged by t e’ punp 607 s. lncreased “because the
+ value "K' (10- I) i s positive i Subsequently, 1 he eIectrlc control -
. circuit 50 proceeds t.0. Stép 250 to set tFﬁ nenprlzed value RS at the. - :

. present flouzannunt ‘P.at -step. 250 (1 e:efrclit 50 stores (nennrjze)

. the instant flom/annunt P -as. the nennrlzed value RS'if-the menory such as, a

% RLRGRRGEr sauﬁeeso 2R ich Protebddtd bicp 295] hsthe -
-" tentatlvely From%lstln‘e"the el ectri -

On cirgyit. epeat s S
. opérations nemystnmamdsngtte thé’tgﬁét on 0%’1 slggs. E@ﬁ?‘lcaﬁﬁn?%) at -

- the predet erni‘ged .t t '
- switch 72,-thefgl --;lﬁcar r1es out lJ’E];Shk”}eerfA}'e’('é_iﬁt%g Qsegtr’l?éaf&fsgg tgthéerhsl ow armunt -
: i scharget ' y h. ' |<zfé’dsta;1ctte“ine”smme§hrthe T
- oper.ation descrt bed- above; i el. d b red. -
propeity is prBAHELGSHRRA esmgcq‘reﬁ% %égapﬁmb Sdgiec r?gé{isétt antlgﬂl

equal to val UBtKEi‘éfnﬁ%pQﬂtbmthefitettkmjeofoefthetmtomt\éﬁetoeexe(mtg step225. Lo

T

ductivity of "t ter. thate th
| COt‘ _l{C i.vi )’ eco? ra‘f’ "“ﬁ,eeémmatsép?oé cs ergsltepa)OS to. setthemrtralﬂow

3 "amount P dtscharged by the pump 60 at the memonzed valne RS The.; L
R eleetne control circuit. 50, then, sets 1 ag “F” at “1” at step 310 to” .

: prohrbxt the feedback control for the flow amount drscharged by the -

o -'pump60 and proceeds to step 395 to ﬁmsh this routtne tentattvely ,
| By the change in flag “F® from “0” to “1” when this routine is -
' executed next time, the system carnes out a control to hold the 1n1t1a1
'.ﬂow amount P dxscharged by the pump 60 (—RS) instead of the
' feedback control for the flow amount P. More concretely, the electnc
- control circuit 50 proceeds to: steps 300 205 240 and 315 to
.detenmne whether the flag “F” is “1”. At this pomt of time,.since the
flag “F” was changed from “0” to “17 at the prevrous step 310, the
electrre control circuit 50 obtams “No answer at step 315 and
| ‘proceeds to step.320 mstead of step 245. .
The electrte control cu'clnt 50 determines. whether the o
o measured current- I becomes equal to or larger than the reference
_ value I(T) at step - 320 Note that, here the. reference value I(T) is
| deﬁned to-be. equal to the target value IO Smce the electrolytrc cell - _
.20 is filled vnth 1aw water tmmedtately after the system. starts
producmg the electrolyzed water the measured curr ent I is relattvely
small. Accordmgly, The eu‘cutt 50 obtams “No -answer at step 320
and proceeds to step 395 to finish this: routme tentatrvely From this
trme the " electric control crrcult 50 repeats steps above until it
obtams “Yes” answer at. step 320. Therefore the flow amount P
' drscharged by the pump 60 remains 0" be the mrttal flow amonnt




Under thIS stage when ‘the operator turns off -the- start svmtch 72 (i.e. the
oper at or- changes - the state of the start switch:-72-from*on" state to "off"
state),the el éctri:c controb citcuit " 50 execut-es” necessary steps t.o-stop.-

pr oducti on: of the eI ectrol yzed wat er.  More concretely, the.electric control. L

ci rcuit-"50 :obtains " Ne" answers ‘at’ ‘bot'h ‘st-eps. of. 205 and 240, it proceeds
to step 25510 stop- applyl ng vol tage. to0. ??le el ectrodes 24 25 and to. stop -
oper-ati.on  of the punp 60 Then, t'he électric. ‘contol  ciréuit. 50 carri.es out”

necessar.y . oper 0 t I SUu valve. 27 r. a |apse’ of L
pr edet erm ned t ﬁp r?‘i)‘gaqlli? ﬁtedéﬁrﬁ 8‘5&&%’“@%‘1 XFiﬂécﬁSell 20 at - o s
step. 1:260 Snd procge Sttmh n?gﬂtehﬁfbedl sdbdwds ﬂleut lrmlgtdgml,gt io ﬁh{ B
oper ati on-describe oV, g. syste prooduci pg-el ectrol yzed water
and cl eans i nsi 2%9 ?f‘ﬂ?ée@?é‘ffrﬁlg}?-}'@ ‘E%QSW“? estorageAn
oper.ati.on: of - t sk $SHTHSE the letc@tesgtﬁ@%éutm eraattﬁf ixieaﬁﬁfé‘d lbRdhe'ae

oper-at or. - agaln t-urns on the start swteh 72 after . productlo

el ectrolyzed” “RercasassAt delapssr of @aeé@terwntéawnecpmo(hafter tltmsta:mtof of -
th tart t ft ff"
L g o O Y i i e 1

oper ation-to s&ugemthamthcé;argqtamlnedo'ﬂ) (refererive viluc/E0)gbdchisé tee pollp 60 '.:'-: :

oot 2o val netcivaniseh o 1RS GERCHChRC nich SRREES P amidt Becbs

Mor'e-concriet el yahkh&éhﬁa in axeordahceivithi Mc%ﬁ&@ﬂéﬁsvﬂhémsz%uSZ%

210," and 220 showi,in FI G 2 descrihed. abpve ;he operator.turns: on the
start switch 72 éqlhlcaﬁﬁmfrf’f 3& phtaingy es answer at step 320-and’ - -

proceeds to step 325 to change ﬂag “F" from “17 to “0”. As’a result,
_when the cu'cutt 50 execute this routme next tlme it obtams “Yes”
-answer. at step 315 followmg ‘the steps 300,.205 . and 240 and .
proceeds to step 245 to start the feedback control. The. cu'curt 50, ..
then, proceeds to step 250 to rencw the memonzcd value RS by :
_-settmg ‘the memonzed value RS at the present flow amount P-.'

obtamed at prevrous step 245, Tlus feedback control and the renewal'- .
of the memonzed ‘value RS is- contmued unul the operatron for"
stopping producnon of the elcctrolyzed water is carned out at both
~ steps of 255 and 260 that follow steps 300, 205 240, and 330 when
“the start switch 72'is turned off. | . - o
| Accordmg 10 the second embodxment descnbed above dnrmg L
- the ‘time period between. the start of: the production of the =~
electrolyzed water and the tumng that the ‘measured current I
becomes larger than the target value IO (see FIG. 11, t1-t3), the ﬂow.
amount dxscharged P by the pump 60 remains at the memorized value
RS which was renewed under the. prevtous feedback control.
Therefore, the generation .of the chlorme gas'is avoided since the
flow amount P discharged by the pump 60 does not become too large |
Note that, although the flow amount P dlscharged by the pump
60 is held in the second embodiment, the control to substantially



225 Since.it-is not for the first time for the electric control. c1'ch|t
50 to -execute’ step 225, after the povver supply switch was turned-on at this

poi nt “of time, ‘the circuit 50" obtal ns "No"-answer .at step 225 and. proceeds-"-['.
. to stép - 235 to set- ini-tial flow armunt P t0-be di scharged by-the purrp 60 T

at the val ue fi.n; accordance W-th'the renori zed val ue RS, (f(RS)). The:
function "f" ‘cafi bé’vari ous form - however"!1 'f(RS)=RS" . - [err] )
adopt ed here f ar i nstance.’ Therefore, the: imitial.flow anount P.-teo be _ .'

LL

- disharaed by e i e i inc P ok b ARHA wibed 26 TS 4Rl Y o

circuit 50 reSisemdjubted bg'tanepnéd@tmmda @nﬁlnittper seohdpwhich isheery
predeterm ned t i me i nt ervald set.sthe. flow: ar

- the punp-60 at’ gompare (tP F)— _p@peresqc)on_ 0 4

st eps .200, : 205 1§aa @ﬂ@d dnﬂei&hé)feedhaéﬁl eohBVEDTRKL RORKE (ﬂoﬁrcﬁméﬁﬁt P'd-'a‘ﬂ

~anount:. P by ‘the” pu 60 Subsequently “the el'ectti.c éontrol cjrcuit 5

i proceeds t o ‘st'bg, W S'tﬂ@t@éb’th?é Mﬂhpz&pdmckecmral Wl@vvll&mglrﬂlch%t
obt ai ned at. st %l@ E‘Ka'nﬂhmh_ '_;'extremely small compared to the value K’ that is -

. used in. the normal feedback c,ontrol descnbed above, Also, to ensure e “
S {.to have feedback gontrol: start the reference. value I(T) can be- the .- °
e value wluch 1s smaller than the target value IO by a prcdetermmed'j e N

_'amount : : S
Heremafter, a fu:st modrfied embodtment of the second -
-embodxment wrll be desertbed In tlus first modtfied embodtment, =
| 'routmes shown in F[Gs 4and5i is added to-the. routme shown in Fig.

3. The added routmes are executed ata predetenmned time interval
by the electric control c;trcmt 50 to. decrease the referencc value I(T)

_- used at step 320 in. accordance w1th lapse of ttme after the system -

o 'starts o, produce electrolyzed water. , :
- When the start switch 72 is turned on, the eleetnc control'
'circutt 50 starts the routine shown in Fig 4 from step 400 and
proceeds to’ step 410 to determine whether ﬂag @ is 17 The

. -"electnc control crrcutt 50. obtams “No ‘answer. at step 410 smce the =

o 'ﬂag “G”, explatned afterwards is set at-“0”. at step 530 in FIG. 5. The
h CIIcult 50, then, proceeds to step 420 to determme whether the state-' '
of the start swrtch 72 is changed from “off” to “on” state Since it is -
- time mmedtately after the start swrtch 72 was turned on, the electric
' control ctrcmt 50 obtams “Yes” answer at step 420 and proceeds to .
. step 430 to set ﬂag “Q” at “1”. At the next step 440, the circuit 50
- increases the _yalue in timer T, whtch_ is sct at “0” at step 520,
- expl}a_i:tled._-latcr,-}hy"“1”'. Then, it proo.ee'j_d's to step 450 to obtain I(T)
. from_the table’ m aecordance with the value in thé timer T and
;ﬁrr_ishes'thi_s routine at step 495 tentatively.

gﬂgﬁiﬁlg tlie d| schar &,ed by |



f|n|sh th|s routine tentatlvely at - step 295. Fromthis tine, the CIrCUIt 50
repeats ‘steps 200 - 205, 1240, 245 -and.250 to carry out :the feedback control
for the.amount’ of the, saturated brine, to bé mxed wth rawwater and to.
: reneM/the nenori zed value RS, Uﬂtl| . it obtains "No" ansmer at 'step.240
" wheén -the start smntch 72 changes |ts state front .on" “of " state..-When
. the CIrCUIt obt aj.ns’ hb ~answer. ‘at .. step 220 R proceeds ‘to step- 255 and
' 260 to stop. prOdUClﬂg eIectro]yzed water:. St shoul-d - be. understood

5 ding to the f
2%8&' ggt oobe ceil schar gglgqg eﬁ%&@&ﬁgﬁ oy 6te E@tniﬁﬁf tl}el&‘f?/ﬂFﬁl WRS N
' whi ch becones \ieg it ppoeee:dh tmgteptd%i fmbmfstep im;tsancesthg flagdfiG? was:. . -

S f o« t f t he b t t tank -
05 hy the oot AT TR ofh 50 Bkufa PSBIEE Solpiee S Yo
electrol yzed. Wahethertlmdndtanﬂlpsqeeema mﬂdplﬁatoeobhaﬁii('ﬂ)lfroaﬁﬁe(tﬁhfe?ﬁ)
~ where a kind (pro% ﬁﬁﬂ%ﬁéﬂﬁ? tggef“ as_hard wat er

i

, such
~or soft-water, _.'o(lﬁYE’[éePPﬁF%OPHhﬁscFﬂhedst art
- switch 727 s. UEHM Q:lie%e@ Thﬁdléd’fb&‘&rﬁ@%eﬁb& aﬁﬁstﬁ@‘iyﬁ eﬁh.rts ﬂi

r.eac t

- conductivity of’ t'he’ di-l uted .brine -or. -dénsity of:the brine
~ target val ue | @reducton eﬁrthscclqatrquaedtwg af, |and gherefozeothe alreg'eren:bmm ty

of the brime). gt () i "BBEIEEE T UodoRBaRlO WA Sl kI pbHVY after the .
' _;; system starts the productxon of the electrolyzed water at: step 450 N o
: -Note that; although the table used at step 450.is the one labeled (a)‘ -
~'whicli is. designed to.decrease or maintain the teference value I(T) in
' 'accordance w1th the value i in the timer T it is substttuted by a table-_
“ _labeled (b) in wlnch the value I(T) decreases stepw:se in accordance

w1th the value in the’ ttmer T or one labeled (¢) in which the value T
' decreases contmuously in accordance with the value in the t1mer T.

" FIG. $ shows a routrne to reset ﬂag and the value in the'
umer T at “0”. When the electnc control c1rcu1t 50 exeeutes this
routme at a predeterrmned timc mterval, the crrcurt 50 procéeds to

. step 510 to determine whicther the start switch 72 changed its state -

i'.'-from “on” to “off’ state. If the cu'ctut 50 obtams “Yes” answer, it
-proceeds to steps 520 and 530 to reset hoth of the value in the tlmer T
-and the ﬂag “G” at-“Q” respectrvely y S
' Accordmg to ‘the first rnodt.ﬁed embodlment dcscnbed above
since the reference value I(T) decreases in accordance w1th lapse of' ;
time after the system starts to produce electrolyzed water, it 1s '

. 'avorded that the feedback control for the flow amount P is not caxned
out because the electric control circuit 50 continues to obtain “No”
answer at step 320 in FIG. 3 in rare cas¢ where the measured current .
1 does not increase large enough to startthc feedback control because .
of changes in pressure of the raw water_:-__fi-:'mm the external source of
raw water or in density of brine stored in the storage tank 40 (i.c.



armunt by the punp 60. corrpared to the optlmal “f1 ow .amount whén the .. -
saturated brine fromthe st orage t ank -40 reéaches the electrol yt|c

cell .20 is reduced ‘and i s about’ the sane -as. the excess.ar- t he shortage :
~in another system used in the dl fferent - pl ace.: Thus, since the change -

- rate of the. nmeasured-current ;I from the té:{n ng. 't hat the saturated brine
fromthe stadrage tank 40 reaches thé:ele olytic cell. 20 for the. flI’St
- We after the.start of .the productlon of the eI ectroI yZed water '

bet ween those tgg*wﬁstems beco s abo the ) %‘K‘F%rﬁn {y lt can

- diluted brine % f(? 'S

- (optimal). Val upevivdidedidhat: meﬁytwmaﬁdldtl md@et éldctrol %ﬂé&lwater wmht em§
" FI Gs.8 and 9 shows -the di-fference™n. op eratlga._;.e et ween _t

~ conventi.onal smggsi@m_pgmwh@euse@herfa _"i_.@  COREFOliig ot carried ouf. -
ombodi pent Kot e Mot dfaghers N ecbhB SN BusbGEREAROEINE Boond
carrdi the course of. .t

s will bie- d:¢sqnimd with referanceite HIGSs3a5 wan,dsGSa‘he .

t he convent i onam, 1< hesart
o T Rl A A B K o P

~different val ueh&ﬁmhm&ﬁﬁeéemboaﬁhteﬂtéldeg, andisabisfititing routisd shown ©
gI|neandadotte n FIGQ char y_t

pumy o0 e s LG8 £ 6o SHOWE. i, B R ool B R B o e
' system of. the emamen@lmwmme Ehomﬁ‘ﬁeMG G\iﬁrﬁme@ﬁtedlbtheledﬁbt i-al..

~ fl ow anount P i s sét at the:penogized 9also
cases where. théonﬂiﬁﬂ cireuifi o 0 afa kapse; of Efﬂfﬁw terval to CD-?OI-'C

- to start the feedback control for the- ﬂow amount P dtscharged by the
pump 60. at a predetermmed t1me period after the system starts to
| produce electtolyzed water. - .
That is, the e.leotno control. olromt 50 starts to execute the
: routme shown in FIG 6.3t step 600 and determmes whether the ﬂag _.
“G” is “17 at step 605 When. the start sw1tcl1 72 is in the “off” state,
f[ag “G” has been set at “0” because of steps 510 and 530 shown in
" FIG. 5, and: thus the circait 50 obtains “No” answer at step 605 and
. pxoceeds to step 610 to determme Whether the start switch 72 is
' tumed oL lf the operator has not turned on the start sw1tch 72, the
i circuit 50 obtains “No answer at step 610 and proeeeds to step 695 to -
o .fimsh thls routine tentatwely - "- :
Under tlus .stage, when the- operator tums on the start sw1tch_- |
72, the electric control c.1rou1t 50 obtaiiis “Yes” answer at step 610
and proceeds to. step 615 to set flag . G at “1” It then proceeds to
step 620 to increase the value in the nmer T by “1”. Note that the
value in the timer T is set at “0” at step 520 shown in FIG. 5 executed
when the start switch 72 was tumed off Subsequently, the circuit 50

determmes whether the value in the timer ‘T becomes larger than a
predetermined value TO at step. 625. Since the value in the timer T has
. been Jttst _sta.rte(__l to be .m_c_reased_._at thls p_omt of ttme,. the electric



other each case being shown by u5|ng a solid line and a dotted line. It.
is understood t hat t'he ‘difference in tinme between the timng-that the

. optimal electrolyzed wat ‘er: (optlnal density of t he diluted brine) is o

. obt:aj.ned-.i'n one system.and ‘in. anot her systemis very Iarge i'n the

@ conventlonal systent(see T107i-n- FI'G '8), . whereas |t IS very smal | - _

"~ the” flrst enbodlnent (see T2Q.inFILG" 9)24 T Fbrelnafter a..

modi £ ‘ed errbodl ment. of the.first :énbadi rent’

16, wil4- be dg ﬁ&bll’%cd.l@ Sohebrassimes %ﬁk%r@ste tsesfaaa:greeeédd?& at .
. step- 235|n FIG S subwg‘thﬁtedfor t he. functi on’f (RS)="RS.Y, where Y is

- positive-val ueStePhﬁ?sttQ Jin $ FRRADCIERIAAYRYt P to be ‘discharged. by the
purp. 60 when“t he fe "'ktheom&sitsd ekeéhesfthﬁwmeheﬁttﬁnétﬁd&dﬂhg set

~at a-:value that is.smaller: 1-han:the nenori zed val'ue RS by,

~ predet erni-ned -Var" tmaS{Sﬂxﬂeti ‘atstepSfdinexequted rﬁi&ﬂ@‘&i}’eﬁmw#ﬁ tpstepe

~ sane as the fi ( e
start tining téﬁgr g’t‘:e& ? 'gfrgéll}'zte% lﬁlgtée%é% %esﬁﬁgsémﬁ%hﬁz i s
" tured on up- toAbherdmglygsiduetthdwahmtmtheethﬂm 'ﬁendncnhedeella;gsethﬁtpnep 60
‘ from t he

_ after the system starts to produee eleetrolyzed water, the erremt 50
: ';'-..fobtams “Yes answer at step 625 (value in" the tlmer T>the. '
| ":E'_'-predetermmed ttme penod TO) when the predeterm.med trme penod._ -
."‘passes and proeeeds to step 630 to set ﬂag “F’ whtch is used to
2 proh1b1t the feedback control at “0”. Asa result, when the ctrcmt 5 0
executes routme shown m FIG. 3, it obtams “Yes answer at step315 |
o - whxch follows steps of 300 205 and 240 and proceeds to step 245 to
B N start to carry out the feedback control
. Aecordmg to- the second modlﬁed embodlment descnbed
-above, the feedback eontrol for the ﬂow amount Pis enforced to start
a ata. lapse of the predetermmed time penod TO by settmg Flag F at “0”. . |
. -Therefore, even in the rare case where the measured current I does
- not increase large enough to start the feedback control the circuit 50 .
. can obtam “Yes” ‘answer at step 315 'to. start the feedback control
S _--Accordmgly, it-can-be avoided that the system can not produce
- . desired electrolyzed water because the feedback control 1s not started.
N ‘Note that, the t:mmg that the measured current I beeomes larger than -
| .:_the reference value. 10 usually occurs before the tunmg that the value
. in ‘the tlmer T becomes larger than the ttme penod TO. In other words,
| the time period T0 is defined to be larger than the penod within
: .Wluch the measured current 1 becomes larger than the reference value
10 in most cases. That is, it:is inferred that the measured current I will
_ '-not exceed the reference value Io if it is ot larger than the reference
- value 10 at the lapse of the time pertod TO ‘This. i 1s why the second
modified embodtment sets the flag “F” at“0” when the time penod TO



~as when the el

storage tank 40-reaches the electrolytic cell -20, the measured current |
represents conduct|V|ty of the raw water: as descri'bed. above, ~.and i's smal | er
t han the target ‘val.ue-10 by a large amount. |n othér words,. t he measur ed
current -1 does-not reéspond to the flow amount .P: duri-ng. th|s ti‘me. period -
. (see Flgs '8-10, “timng t1- t2).. Accordlng¥§ duri ng: this perlod ‘the flow
anmount P dlscharged byt he. punp 60 i.s in ased. regardl.ess of. whet her or -
~ not the flow anount,'P-is appropriate.” . O the-other hand, . except for -
the very rare gase ‘whege a kind of raM/mater rapldly ‘changes;-‘for instance.
2% PAF$9%d wat ér prodiction systemis roved to renote place,

- the flow afmount. P SHUﬁéiﬂhfﬁérsad Mﬂf@dn!daliﬁeﬂh%m@ddiménwﬁﬁ' tthet Becond
- menori zed - val ue RS al ready. | ear

: d.:- Thetr i f.t nitial
- fl ow amount toe lgtﬁﬂérﬂﬂd hﬁ/aPﬂ‘é“ ﬁi’rpw E%‘%"eafot?é@%%nﬂ‘izﬁdﬁﬁl ue.
RS, the flow agpyah sth% F&wee 7 Boohe¥Ra E%s@&eﬂ%‘ﬁvé&ﬁth@f‘@ﬂtooﬂ{dtw iy

 (see FIG9; : ow.anount. Prbecones .t oo l'arge;, -chlorine.gas is -
- gener at ed and ﬂm/cmums@;iellgmlwhpndbpbﬁ#l@ﬁ “DNosanswer aﬁﬁt@ 3%@6@‘1 t he

Shave™ che. i BPofRdscd Hek BOSTSELUL, LG SHPCULRY BTRIG. B kn dEREE RO
- subtracting t henfmloee tb’ fstanh - the feedbicke ccontrok 1, thed flow wanownty Ps
- desi.gned to be g 43l yga 43 HRERARE Wb Whdd We MhkAublBhIAEY RhGllne per
' N second m the measured current 1 (1.e maxunum change rate of the
- '-"measured current) is smaller than a predetermmed reference value

. More concretely, when the electnc control cu'curt 50 obtams' :

“No” _answer at step 320 in FIG. 3 since’ the measured current I does .
_ not exceed the refercnce value KT), it proceeds to step 710.to store |
ten (10) measured current 1 (ten data of measured current I detected) .
._.'That is, thc value stored m the RAM I(n+l) is transferrcd to the valuc |
~im the RAM I(n) Where “n isa posmve mteger number from one( 1) to
nme(9), for 1nstance, the content in. the 11 i is. replaced by the content
in the I2, and the present mcasured current L (mstant ‘measured
~ current. I) is stored in the RAM I10. The c1rcu1t 5 0 then, searches thc
' -maxxmum value IMAX among values of 1 to 110 at step 715 .and '
| " minimum value IMIN among values of Il to 110 at step 720.
B ,Subscquently, the cu'cutt 50. calculate the difference D between the -
- maxnnum value LMAX and the muumum value IMIN as a change rate _
.of the conductivity of the diluted brine at stcp 725. and proceeds to .
step 730 to determine whether the d1ffercnce D is ‘smaller than the
. predeterrmned reference value DO. If the CII'Olllt obtams ch answer,
it proceeds to step 735 to set the flag “F” at “0” in order to start the
feedback control. That is, the circuit 50 is ‘enforced to obtain “Yes”
'ansvver at step 315 in FIG.3 and to start the feedback control at step
245. ' '
According to the third modified embodiment described above,




 amount P to be€

7. [err] - brine di scharged by the punp 60. takes to reach the el ectrol ytic
cel | 20 - (I e.. time; delay of the feedback. control) By this means, the.
density of: the dlluted “bri ne can be adjusteéed to optlmal val ue W|th|_n -~ the
~ predeternined ‘ting period and generation of -the-chl-ofine gas is avoi-ded- .-

~ since t.he'excess I:n the -densi ty - becomes;gnmi |. (sge Fig.9, 10, 08 2 <08 ¢
1) » " - Hereinafter,-a second. embodi nent: in’ ‘accordance with the L
. present i nventlon W II be-déscri bed. The second enbodi nent is the saje .
~as . the first e Nt at th.e s odi nent subgtityies. a’. .
routine shown | ﬁé‘e’ ﬁ%ﬁ °Y?‘|r]§t ﬁéﬁ‘?g the

first enmbodi ”Bf'ésfeiéﬂéé Yalbe De dﬂﬁtkis;:%emlthécvhanlge raté|mWSIE
di schar ged by .the pu

Tip, 6Q ! f1 : 1 tj al ft h f ]
Gris0h 4 JeanE  SHEap e period I sriall), e Ferdhakk %eam o
- when_the systef&ﬁ&?éﬂsvpmﬁmdstcwgédsgwag%%e SHLEFRES sifie it8 cond

enbodi ment . del ays operat 1-on eed r ol t he rmunt
- di scharged. by prepguntp infsg thet Het doeasurcdasvmrentel willi not rexeend the

Fettoncer  ne- PiEignod VoG JCRROLT Al MRS, MY adead] e Qﬁ*m%eﬁ%rven

- according to_tlike theofiriter: showecondﬁnﬁdiﬂedcnmbedtmem,atlm ‘bgpwoidedon - .
will be -omitted. t he "st.eps ‘whi cth_ rethe.s FI.G 2 and. are .-
Vabelrod the- s aHBt ARy st RARGIAT Drodiee JPEisRR R oTAE ater pecange” *
“time chart. to’ ﬂivaéeEba&kOebﬂﬁelmis Ro¥ntaicbed, rrmsw:e&awreﬁet whért thc'_-"_ RERE
: T measu.red current I does not mcrease large enough to start. the '

feedback control because of changes in’ pressure of the raw water_' :
o from the external source. of water or m densxty of brine stored in the
.storage tank 40. Note that the number of" the measured current T .
~ stored m the RAM is not necessanly ten(lO) i.e. T1-110, but the
number can be- determ.med accordmg to the execut:on mterval of the '
_routme shown mFIG 7. S '
It is. preferable that xmtral values of Il to Ilo are set.
_ | 'appropnately in the initial routme (not shown) executed mmedtately .
after the start swrtch 72 is turned on so that. the circuit 50 does not
| ‘_ obtain “Yes answer at step 730 since the current data of I1 to I10has
not b been obtamed for a certain penod 1mmed1ately after the- -system. o
L starts to produce electrolyzed water. Alternatwely, the. program may |
N be desrgned not to execute step 730 unt11 all values of 11 to 110-are
obtamed properly. More concretely, itis preferable that the circuit 50"
. adopts a timer just ] like one shown 111 FIG. 6 to measure the lapse of -
| . time- after the system starts the. productmn of the electrolyzed water
., and a new step, at-which the circuit 50 is enforced to proceed to step
730 after the value in the timer becomes larger than a predetermined
- time perlod and to proceed to “B” shown in FIG. 7 when the value in
| 'the_ timer is smaller than the predetermined time period.
In the first and second embodiments described above, it is also



the course of tlrre after- the start switch 72 is- turned on in’ the second R
-enbodi nent . : Now, .t'he electric control circuit 50 exectit es steps :

shown in FIG3 to start - pr oduci ng el-ectrol’yzed water.(steps 300, 205, - .
210, 220, - 225 and 230) when.the- operat-gr. turns-on-the. start -sw tch 72 for:

the. first. time si nce. it he: poviersuppl'y: switch vias tur ned on,” as- the system '-;__-.--

accordl ng to the.first ‘enbodinent daes; ol sets the initial flow am)unt
P to .be discharged by.the punmp 60 at-the const.ant val ue RO at.

step - 230 prefdtiBle that Bhe thémorined oklud) | RS ety g o Ferggiti ne" |
from step 300 agatn,. it roceeds ftﬁa “through steps 205 apd 40 to -

deter mi ne whet W@tug. Pﬁ@ Wﬁlgh@ '19’“3 : Q QHE@‘E Y
(eTOaek o Opy ! Sbutidle, blifrduey cxddEMtE ﬁ%&“tt%ﬂ?a‘[t 4, o WORAITLA co@t‘9
circuit 50 obtgxesutedoin. axdenise etabquathwa&uet.,;- _-ob/&@'@sc@bcrqtpbp wgn o
start. te feedb tﬁé sfd’r‘etdr%luerﬁ%@d fn 'th'e p%!ﬁh?j_g hﬁe&h&‘ﬁ routing is defined - .
S " to be the value RSn., the 'value RSn can .iealculated by. the equatmn R
’ “RSn—ct Pn + (l a) RSn-l where the Pn is the flow: amount P e
. drscharged by the’ pump 60 in the presently executed routme, RSn- Sy
' '-..:"_:'j'rs the stored value whrch was obtame_ in. the routine . prevrously- |
-.executed as Rn, and a is a predetermmed va,lue between “0” and 1"
| Although the - embodrments descnbed above commence to '._
_Ienew the memorrzed value RS mmedrately after the feedback )
" control is started the renewal of the m,emonzed value RS may be .

delayed until a predetermmed tmte perrod passes after the feedback
~ control ‘was started to _obtain. more stable. memorrzcd value RS, It
; should be noted. that, in thrs way of renewal of the mcmonzed value |
RS smce there is'a possrbxlrty that t‘he stored value has not been
" obtarned yet even after the system. has already started to produce
. electrolyzed water more.than twice after the power supply switch had
been tumed on., the step 255 should be modified into the step. at which
"the cu'curt 50 deterrrunes whether the memorrzed value RS has been
: already renewed a,fter the power supply swrtch had been turned on,
and the. circuit 50 is’ enforced to proceed: to step 230 when the answer
at the modified step is “No” to set the rnrttal flow amount P at RO, or
to step 305 if the answer at the modified step is “Yes” to set the initial
flow amount P at value f(RS). . '

- In the embodiments described’ above it is also preferable that
the system adopts a fluid pump of the. type driven by each pulse of
pulse frain signals from the. circuit 50 - Just like used in the third
embodiment described heremafter as the ﬂurd pump 60.

Heremafter ‘a third embodnnent in accorda.ncc with the



armunt P to-be discharged by the punp 60 is set. at "P+K (10-1)"
Subsequent1y,-thé electric contral circuit 50 stores the present flow =

anount- P as.t he. nenori-zed val ue RS at’ step 250, ‘and finishes this .routine - '

tentatively at step-395.- From'this: time, ‘the électric control circuit. 50 .
repeats steps: above to produce el ectrol yzed- water. and.to - renew the . .
menor i zed val‘ue RS Mhen -the st ar28: “swi t'¢ch 72 i's.turned off, the

el ectric contfol-ci rcmt 50 stops operatloh for produ01 ng el ectrol yzed o
wat er. More cog | bt a vve at Do eps- ... -
of 205 and- 24 E%ﬁ'-f’é& %ﬁvﬁhﬁo@eé‘?ﬂ]% agff' - t‘% %I\%elr ﬁﬁi’é i‘brﬁ@t ate .
of the sltartlsm-awin s725hmnh dn" FIGa12 \tbgrlsit'meecuhﬂli bhilfodlirieﬂt' ri§330"
previously. kn this ca €. Ci.rGuit tai nis ansyer ‘gt . step
and . carries o ?Fé{’g@i& 10, SRS |at§ntgﬁ %ﬁ%p?ndprgﬁuélfﬁ%ﬂ‘ie_ -
wat er - such ‘as gbeaiibed mweyei&ptohaﬂe 1fog lwﬁﬂ?ir@ b%4e t‘ze;fegp' ng -
t he -operati on “of- t he- punp -60,= and closmgt mater S plyv a - .

| apse of a preﬂkﬁéﬁﬁ@!&cﬂﬂtﬁﬁlﬁgﬁ:ﬂw Qt st eps 255, 260, .Note. that

operation described fpe ef@;mgsa& _ 3 rren car i esﬁg‘;ﬁd‘ﬁm&pg %&hgﬁugﬂ &he

system according to.t

oper at or- changpulwlgcam whwhshachargeSttbh saturfatodnbrixid to mtixtie with - on'f S

oot ol o8 LR Yy 000 aGenialoftly Ahelhett Pulin amivell L
suppl y- va1 ve" ZByaadradtnveStfppce/ gelnerated by an. actrvated solenoid by a pulse |
B srgnal The amount drscharged by the pump per one cycle is-cosistant.
a '. More concretely, the pump shown in FIG.12 mcludes a ‘pump -
_- housmg 6 1 whtch contarns a pump chamber 63 formed by a
draphragm 62, one way valve 65 whrch allows’ stream from intake |
] opening.64 to the-pump chamber 63.only, and one way valve which
) allows stream from the pump chamber 63 to dlscharge openmg 66'_
- only A plunger 68 is connected to the dlaphragm 62 and i is. biased | _
o ) toward the pump chamber 63 (to the Ieft in FIG. 12) by the diaphragm. |
: 62 as well as a- sprmg (not shown), on the other hand, it moves in
- _Teverse direction agamst the pump chamber 63 (to the nght in FIG.
_ 12) by the force genera.ted when. the solenord 69 is actrvated by a
o ‘pulse from the electrrc control crrcmt 50 ‘which ﬁmctlons asa pulse_ :
o generator _ ' ' ' . . |
. With structure descnbed above the pump 60 recrprooates the .
| 'dmphragm 62 in accordance wrtb the repetition of activation of the -
solenoid 69 (1 c. pulse train srgnal) to suck the saturated brine from
-thee storage tank 40 and drscharge the brine into the brine supply prpe
P6 to mix it wrth raw water. That is, the pump 60 discharges constant
. amount "of the saturated brine m accordance with the recrprocal
movement of the dlaphragm 62 every time the solenoid 69 recejves
the pulse signal. Therefore it can vary its discharge amount per aunit -
time (i.e. ﬂow_amo_unt) to .adj-llst.the density of the diluted brine.



' electrlc .contr

voltage fromthe power source 30. It then. proceeds to-step 225, as the

- system, accordl ng the fjrst’ enbodl ment does The .- el ectri:c control circuit
50 obt ai n " No" .answer, at step 225, because the 'start swi-tch 72 has- al ready
~ changed |ts state from of f" 'state t® "on" state after the pover “-suppl y

- swi.tch was’ turned-on. by is point.oftine; .and:fherefare, it is not:the . .
- first time for the .ciircuit 50 - to executé%tep :225, Accordingly, -t he.€ircuit
50 proceeds to st ep’ 305 to set t he i ni tial flow'"am)unt P.'di schar.ged by the.

- pupp 60-at:the. rrefmrﬂeminxﬁb € raﬁim . of eche i thirdntembodiment 66, théen,

- sets flag-"F" ste rohibit’t e tr or the ..
~ flow armgnt “di §][8?M¥§°§W%tﬁ Prﬂa f‘@g’rﬁys &debﬁgl’cgﬁ?? %1@8‘ 3‘3& E‘B '
finish this ¥ ObheB] cRitudt 5USItIELs: to. execulty rblitinehyioen iin FIGIY3 fron the ' 0

to "1", when-this routine s exeguted nex

th t
~ control to hol #epiit300i and procs ﬁnt\?u#tcPP %Iéééﬂa4§t§gt%§'sl¥9£°g%§€ ﬁgRSf1

i nst'ead - of the t V1 HoR tle Poff #gly the
otlfa ‘CI: ?gggtﬁ%g sr‘ﬁltcﬂqgs tQ: st eps” 300mt32®5 22%‘:%% %58%10

- deternmine \Ahetslntetne‘.cblrdglgl?; whenjthc Apcratos has not dureedeen rhe startt| ag -
"F" was changed 1.0 0 : 1
control ci- rcur? - 3%&&%&(1%?&%(&?6% élﬁep S
320 i nst ead Of pﬁdmd%% stcp 1330 to detect whether the state of the start switch’ _
. "_ _ T _}-72 rs changed from the on statc to, the off’ -state.. At tlus pomt of :

Lo '_trme smce the start swrtch 72 rcma.ms at off" state the - cu'cmt 50 |
o obtams “No” answer: at step 1330 ind. 1t proceeds to 1395 to fimsh

.. this routine tentatrvely _ __

When the operator turns on’ the start swrtch 72 to produee
elecirolyzed water, the clrcuxt 50 obtains’ “Yes” answer. at stepl305'
and proceeds to step 1310.. The- c1rcu1t 50 0pens the ‘water supply g

_ vaIve 27 to commence to supply the electrolytrc cell 20 w1th raw
. 'water at step 1310. and apphes the constant voltage between the_" :
'-"...electrodes 24 and 25.at step 13 15 _ : _—
Subsequenﬂy, the circuit 50 proceeds to step 1320 to set a
-pnmp drive srgnal S for the pump 60, expla.med afterwards at the '
. initial value RO and proceeds to step 1325. At step 1325 the cu'curt '
-"_50 sets. pulse interval ST, also cxplamed later at “1” to provrde the -
_solenoxd 69, wrth the' ﬁrst pulse signal and value in the eounter N, T
later explamed at: “0” Then, the circuit 50 proceeds to step 1395 to
finish this.routine tentatwely Wrth _the_ operatron descnbed above, o
 the production of the electrolyzed water is started.” :

- A control method to drive the pump 60 wxll be descrlbed w1th .
reference to routine shown in FIG‘ 15, a. pump drrvxng routme. Note
that the routine shown in FIG. 15 is executed by t.he en-cuxt 50 ata

. , shorter interval than the interval at wlnch the routine shown in

FIG..IS is executed. First, the circuit SQ. star_ts the routine shown in



The electric control circuit’50 determines whether ‘the neasured current |-
becones- equal. to or Jarger than the reference value F(T) at step 320..Note-
. that, here,  the ref.erence: value I(T) is..defined to be equal to the target
val ue 10. Since'the electrolytlc cel 120 is fill'ed with: raw water

: |nned|ately after the.system ;staris produ0|ng the el ectrol yzed wat er; the
‘ neasured current ].:i &’ relat|Ver sl Rccordlngly -The circuit, 50 obtalns
"No"-answer. at ‘step 320 ahd proceeds to step 395 to fini'sh this routine ~

. tentatively. - g@;fﬁ@dg{%@hﬁ@d 868 prbcE8dY tPhte! tmtoﬁtcfeees%héteps

© above unti | nswer: - at - ste 320, Therefore, ‘the flowanount
. P discharged bin tinsernTiry Gc”,rﬂxmpmeeedlsetm 1320 o jcomparestheswalue in the :

oy oot o GGk T SR YRHIEE SRR STTNTER R0 v} B mmerfsset -
- started and" thge St ﬂnﬂneﬁabelynefﬁrmhetpﬂsetslgagbts ‘provided égmmteé)aahes o
W] apse of -HeRabeep AcheeertettE or JRH (BF ! Skt spyre swich A RECS
| pr o OdUCt Lon of. @h&féé@ﬁb?xﬂd‘o\hﬁtsﬁte tdtéoﬂﬁaetutegsewstepnlsso e FIGH3), the -
: S cu-curt 50 obtams “No answer at step 1520 and proceeds to step 1595
i 'to ﬂmsh this routme tentauvely '_ R T '
o The value m the tuner’I‘ mereases and becomes larger than the-_‘ o |
pulse mterval ST when a certam tune penod has. passed since the_.- |
clrctut repeats steps 1500 lSlO 1520 and 1595. When the value in
the txmer N. becomes larger than. the pulse mterval ST, the ctrcurt 50 . |
obtains “Yes answer at step 1520 ‘and proceeds to step 1530 to

)

_ generate ‘a pulse srgnal wluch 1s a  high’ level s1gnal for a
."predetermmed trme penod (i-e. the pulse width'is 10 m sec.), and
provrde the, solenord 69 wrth the generated pulse srgnal to dtscharge

| ‘the saturated brrne from the dtschargc opemng 66 of the pump 60.
Subsequently, the c1rcu1t 50 sets:the. value in the timer T at “0” at step -
11540 and proceeds to step 1550 to set the pulse mterval ST used in
the step 1520 ata value Wluch is mversely proporttonal to the drive
signal S for the pump- 60 (ie.. A/S “A”is constant positive number) ; v

. and then proceeds to Step 1595 to.finish this routine tentatively.

- It should: be noted that the cxrcurt 50 ‘obtains “Yes” answer at
step 1520 ‘when the cxrcurt executes the step 1520 for the first. ttme "
after the system started to produce electrolyzed water because the'_ |
pulse interval ST is set at “1” at step- 1325 shown i in the FIG.13 and
therefore proceeds to step 1530 to generate the pulse signal
unmedrately Itis also noted that the pulse interval ST corxresponds to
the value RO (e.g ST—A/S—-A/RO) because the drive signal S is setat -
the value RO at.step 1320 shown in FIG.13, and the signal S remains
the same (i.e, A/RO) until the drive signal S is altered.



Iarger than the target value I(T): (reference value 10), because the cell K

- 20 is filled.- with the .diluted brine which contains an anount of the -

. saturated brine i-n-accordance W th the nenDrl zed .val ue”RS. - Thus, .

 remains at i he

. the.electric: control - Ci rcui't, 50" obt ai- ns "Yes" answer ‘at. step. 320 and .
i proceeds to step. 325 to- chang'_e flag-"F- from™1" to "0". "As a result

- when' the ci.reuit. 50 executethis. routi ne 3dext: tine, it obtal ns _Yes CE
. answer ‘at -step 315 f ol I owi: ng_ the steps 300, 205 and 240,. and - LT
- proceeds to step 2454t Qggﬁféopéﬁdﬁf%%hb%%ﬂ&}e, tﬁé%ﬁeﬁg%d p'i_‘gwdes-

. then, proceeds: to ste enew:t he: menori zed

sgt ti ngdt he. neithei sndelnonl 69' haa Ppulige. pg@%rhawnsxhlshdml Ql-ﬂ) signal for -
oot oS SRR Y SRR bl AR s

-COT g-operatio
st oppi ng. pr odwthe drivee sigs '__,rSQIrw.atlveBsedy prspomoneﬂtmthe puntp)dtuve.

- steps of 255 and 0.t 10w s 05, 24Q. an

~ the’start. swi f' @ sa%r)néﬂ'd"‘ﬁle ala'pi“ 6§ mbvcﬁd&cﬁctﬁoﬁ aflﬁetvf?&hsg’@ond
| etnbogl ment.. ?ﬁs ;ﬂ?ﬁm ;-8 nfxﬁflfhcﬂgnturated \lwhtetx wliﬂmeh?erw?ratbet'ﬂ\ﬁfrefofee S
~ star e produ o) el ectyaolyzed. water, an i-m ng
" that the rreasurﬂéd%@uéﬂgﬁtﬂgnal gebecq;ggs)ﬂ,geq, ﬁé’r“@lﬁéw 15, drivengat | Shﬁfue 10
- (see FlG_ 1L ’skéed?b)ndt d{slcafyrge among PUKY ndlicahial opehd sitinhbey Br 00 -

rrze ch™was- renewed under-the -

. previous. feedb:tolbe:umm& )y e,",umprﬁerbﬁmcs largegeneration of the chtorine .

o, 0o 5L o B back cotkBMARAE SRR (L g0

~anount P di scikhegadsbyinténvab 8P of the pubse tramﬂnj'cthert‘wﬂbackcopetauon)

- embodiment, - the velf %%t crlgslcnge(f 'he%ttaﬁ{dtfte%l l[t/ should be noted that the circuit 50
'-executes routine shown in FIG.14' every one(1) second , wlule the
;e1rcu1t 50 repeats steps 1300 1305, 1330 and 1395. shown in FIG 13.

More concretely, .the e1rcu1t 50. a.dds “1” to the value in the -
- counter N at step 1405 The value i in. the counter N is uscd when the -
| mea,sured current I (correspond.mg to-a, detected conduct1v1ty of the
| dlluted brine gtven to the- e]ectrolytxe cell 20) is stored a.s IT to I3, L
'descnbed later The crrcutt 50 then proceeds to step 1410 to input the
'_.eurrent across the electrodes 24 and 25 as the measured current I
. through the AD converter and proceeds to step 1415 to determme .
"-whether the value m the counter N is three(3) ' '
' Smce the value in the counter N is set at “0” at step 1325' |
_ shown in FIG.13 -when the start swrtch 72 is tumed on; the value L
" becomes “1” at: ste' 1-405 ‘Thus, the crrcult 50 obtains “No answer at
step 1415 and proceeds to step 1425 to determme whether the value
in the counter N is one(l) The cxrcmt 50 obtams “Yes” answer at step
1425 and proceeds to step 1430 to store the measured current [

obtained at the prevrous step 1410 as I1 in the tnemory of the
microprocessox, and- proceeds to step 1495 to finish . thrs routine -

tentatively.



mai ntaf n the fl 0w, amout P can be adopted V\/nere t he .f | ow.anpunt P R

-adj. usted by .an predeternined-anmpunt per sécond. iihi'ch i's very smal |-
conpayed to ‘t'he ‘anmount_ peét. second by ‘whi ch the- flow amount P is adj usted
under -t he.. feedback cotrol ‘That". the flow:anount: P cah. . . be Lo :
subst antlally hel.d by the: feedback control W th. usi ng t he . gai:n . .val.ue: .
"K' which is. extren’ely snal’ |- ¢anpared - 't 3% he: val ue "K"-that i's .- useédin .-_';:-_3,-
t he nor.nal’ feedback control describedabove. Al $0,t0"ensure ~ to have
f eedback. control- e i ch S
i s.smaller than- the eﬁ%él-* 6@%%‘“’%&#@5%?@%@ QEO%] %cﬁlﬁ\p o

Her einaf t er, an resﬁm&sehof exdcwﬂebth:b voutinef shdven sinc Figl 14 andentuicsnth . v |,| -
oe Jeseribed. Gubciel he SowtiEr o, FotER S Sep pegs. TR AN "
5 g v e sy s oot ol 1c
320 in accorddﬁ@&eﬁkttﬁ S[t%gfgf‘tlg Wéf? i&igf h‘g circult gﬁt@wﬂs P R
t o-produce el 8¢g ’Ougeerghsésétq steps of 1415 aﬂbq:azshrt ﬁf@déed%%tstép7123§
urned on, -the el'ectric conir
.. - ‘to.store the. measured current I obtamed at- step 1410 as. I2 and
e '-ﬁmshes thrs routm.e . R |
G At a lapse of another second, the crrcmt malces the value in thej' _
'eounter N three(3) at step1405 and proceeds to step 1410 o input
' new (present) measured current L The cu'curt 50 then, proceeds to -
step 1415 and obtains “Yes” answer thrs tlme proceeds to 1420 to set
. ._the value in the counter N at zero(O) _ _
The clrcurt 50. proceeds to - 1440 after the - executmn of step
1420 to store measured eurrent I obtamed at step 1410. as I3, and
B proceeds to. step 1445 to- caloulate an anthmetrc mean (an average) of '
R I1, I2 and I3 that have been stored and then set a average measured .
current IAVE at the calculated arrthmetrc mean mdrcatrve of average -
conductunty of the diluted brine. Then the .circuit 50 proceeds 10
1450 It should be noted that the data Il 2 correspond to the plural
data on conductrvny prevrously detected . (obtained) at the first )
B _.predetermmed mterval i.c. one-second, and the 3 eorresponds to the )

data on condueuvrty newly deteeted -

| Step. 1450 is: for performing the feedbaek controI for the flow
amount P drscharged by the pump 60 to.obtain. the diluted brine which

" has the 0pt1mal conductrvrty Therefore, the circuit 50, sets the drive
s1gna1 S at the value icalculated by addm_g_ value proportional to the
difference obtained by subtracting the -_average measured current
IAVE from the target velue I0 (K- (I0-IAVE), “K” is positive constant
number) to the mstant drive signal S indicative of the present flow
amount P, and proceeds to step 1495 to finish this. routme tentatively.



CII‘CUIt 50 starts.'the routine shown in. F|g 4 from step 400 and

: proceeds 10 step-410-to. ‘det er mi-ne V\/net her. flag ' "G “1". The'

. electric control circuit 50 obtains " No" answer at step 410 since the-

. flag " G': expt ai ned: af.ferwards; s set -at”-" 0" at step 530 in FLG 5. The.
~circuijt-. 50 the, proceeds 1o step 420 tofageterm ne. whether t he state

- of the: start: SWteh. s, changed from "o to.'on" -state. Since it is
Ctime- |rmed|ately afterithé start swit'ch 72-was-turned an; the el ectrlc-
" contral circuiit 50 :chteordinghgstheacirgait 50 inc _eeﬂherdnpecstgmlsStrﬁthe o

et s bl ptashhr ooyl AV, sab e i I bbbl

~expl ai ned- | at eiralutbm ta" mcr'Base thetﬂowomednt_f[’e_t_ berﬂmwa:tgcddbyaha l"iﬂi’ -

- fromthe table cor-danceg val u 'n t t i ner
~ finishes th| 5 ﬁ&]ﬁfaﬁ orfening. 9193 e’ijh -&%G S:lt wrhereas the .
o-22 \Meﬁchil@seueei-éasesftnatdrwe §i'gii1§ll Strf‘-iﬁe exrefageeﬁxetabuﬁed Bittreit - next

~ changéd to 1’1-&5’%121%531@6 fd&?@c S ERTgE \ﬁ“é{@}ty"a
the tinmer T agghoupitoPeRrBet &s%hsegétﬁw hefhahp 6ﬂytéﬁgt&émeth@t§.ﬂsbn |
| L mterval of t.he pulse tram ST. By the- operatron above, the feedback -
o _control is. performed As is understood from above descrrptron the L |
-" 'f;measured cutrent is newly detected agam repetrtrvely every one (1) .
| second, and the average measured current IAVE as well as the pump
-+ drive srgna.l S 1s renewed when the value in the counter N becomes
' three :i.e.-every three(3) seconds, P -
Smce the ciréuit 50 contmuously executes the routine shown
in FIG. 13 at the. predetermmed mterval When the operator turns off -
- the start swrtch 72 10 stop. producmg electrolyzed water, the circuit | )
50. obtams “No” answcr at step ]305 and’ proceeds to step 1330 to - '- o
) "determme whether the state of the start switch 72 was changed from SR
“on” state to “off” state. Under this condrtron, the circuit 50 obtams- _
- “Yes® answer at step 1330 and proceeds to steps 1335 to 1345 to -
. execute. necessary steps to stop producmg electrolyzed ‘water. More .
concretely, _the crrcurt 50 closes the water supply valve 27 to stop
supplymg raw water at. step 1335 stops applyrng voltage between the _
‘ electrodes 24 and. 25 and stop operatlon of -the pump 60 (i.c. stop.
. generatmg pulse train) at step 1345 Subsequently, the circuit 50
' proceeds to step 1350 to set the value in the timer T at “0” used in'the
pump driving routme described above: and proceeds to step 1395 to
finish this routine tentatlvely
As. descnbed above, the tlnrd embodrment on the elcctrolyzed
water productlon system in accordance wrth the present invention -
obtams the average measured current IAVE of the three (plural) data

tine, it pr oceeds 19 step 4401 rom steg 410, e fqltg dgggeaqee%%
in .




acoordance W t-h t-he value-in the timer T. By the - operatlon descri bed ‘above;
. the tinmer T indicatés time period after. t he system starts the productlon of
© the el ectrol yzed wat er, .and therefore; -the reference value I (T) is obtained
in- accordance W th- the time. perlod af ter ‘thé systemstars the producti.on. of
~ the el ectrol yzed Wwat er ‘at- step 450, Not e ‘that,, Al though the tabl e used at

step 450" the"one-1abeled’(a). ‘whiich i-s MSlgned_.to decrease or- maintain
the reference’ val ue (7). i.n -accordance writh thé value'in the tinmer T, |t

i s substitut edchisitingdldf |tnéehfe$shbéd Buien€ L L iiativalive OETheleps

stepw se in_dccordance, wi th the val i n~the. tjimer T Or gne | abele c) in

whi ch the val uEoRduStNitY; deged3c ﬁhemm_;&@@r%méed@mcﬁedm #heue in .

- the timer T. Trouun%%k@cmﬁgrfﬁ?ﬁéﬁoﬁsf o5 WHIL &S

: in the .timer: eIe tric: control crrcut 50 executes:.t
" routine-at a pﬂt@jpre\rmeecmcmx! of the soutinpel.ei I3 gnd Ko Ehecsyetmwset ep .

510 to determ t:he. st i)

"off" state.- ?ﬁ[ he letgx&”:_ é ?e%'wfé?g‘ﬁg% wﬁ%@%@&sﬁl{% L
- 520 and 530 toﬂratsthre abmrhgefmeamredlemrent IAVE beeoﬂsaeqhalm thagarge@ at .
"0" respectlvel ordi ng.t ot he §irst.modi -enbadi nent d o

" above, - si hce.. tﬁ%mreem?r @geggf tPf)P Er% L gay et ﬁﬁénﬁ séi-*:')se of
tine-after- thewﬂsnmﬁé otnﬁstm ﬁr" ) eheetgighglzsd vvater i s avoi ded -
t hat. t'he- feedback cont r of; the ed out because

nount A -
the el'ectric contrglé E‘FQI@GF {}SOWBN }%Sg PH"’EHt QS% qemepsusedp 320 Y
n FlG 81N reptenadacwiliencis hagesmncthe Uvernke vaaesof%el Biftreg| arge

ecause Q |

enough -to ‘start the feedback con hanges I n pressure t he .
 raw water froncmentitﬁrrnarcmncncmdreﬂvmeérecarusprr-heeumm,g whem the

stored in the éﬁgﬁﬁgﬁ) Bﬁﬁlﬁnﬁl Qhé Inéasured ourrentlhappens to fall on the timing .
| S when a_certain portron of -the drluted bnne havmg hrgh ‘density -

because of the saturated brine drsoharged by the pump 60 reaches the

electrolytrc cell 20, the orrcmt 30, uses, 1nstea,d of the measured
- current I just deteoted the average measured current IAVE obtarned

o .'based on not only the measured current I just detected but the
.mcasured current I detected at the- suocessrvely prevrous trmmgs for
the feedback control Thus; the system can. decrease the fluctuation of
© the densrty of the drluted brine stemmmg from the detection timing of -
. the measured current I-and can produee desrred electrolyzed water_' 3
R havinga stable property S :
" Heremafter a fourth embodtment m accorda.nce wrth the 3
_ present mventron will. be descnbed The system of ‘the fourth"
_'-embodrment is different from the system of the third embodrment in
that the fourth embodrment substltutes routme shown in FIG.16 for
the r'outrne shown in FIG. 14. In opcratlon., the fourth embodiment is
) drfferent from the third embodxment m: that the thu'd embodiment
- uses. the measured current I(Il) deteoted unmedrately after the

. ealeulatron and the renewal of the pum] tve signal S is performed

for the successrve oalcu.latron and the renewal of the average

IRE rolt Rt efdciRd Beory: aI ue .



23 . changes in:-surrounding condition of the systen) - Accordi ngly, it can- be
avoi ded t hat ‘the system can not produce el ectrol yzed ‘wat er whi.ch has = :
desi f ed property because the feedback.control ‘not carried out.. .
Her ei nafter a, .second.nodi fi-ed enbodi ment --of - the second -enbadi ment wi Il be -
descri bhed:w th Tef erence to Fl Gs.'3; 5 and. 6. The second nodified enbodi. ment
uses, routinés: shown.in FlGs: 3. ahd 5 as {32 firsst:- rrodrfled enhodi nent - does
and substltutes &.r.outineshown in, FI-G 6 for. one shown in FI G .4 adopt ed -

bytheflrst modi fie T 4T 6 C. ed by
t he-el ectric, ’Eﬁ?ﬁ"ﬁ?ﬂ Elq%%g&' nng gﬁ ﬁé EH&&S %déf%‘%%ne ??l%'%l nter val-
to. enforce to. fotieeh. eﬁib@d‘mfeibalslescthatmedsdmd cttreerit t(\lz)adete;tted aftewties ged.

by - t he: punp. 60 predéeterm ned.tine the S starts to. '_'-'-'-'-'".:-'
produce el ect. r‘lﬂtﬁi@ﬁnvﬁf e measured ghife 'Pts{ (?ﬁe % (fS TRkt 50
starts-to’ exe%&tectddesuéeaslsi\ﬁﬂyhma apsEdE. tife ptedéuepmﬁﬂ@danderdenerﬂnmes ‘

Wnether the flag "G~ 1" at”™step 605.0 "Whe e start switch 72'is’in the
"of.f" state, Tthﬁgflet@uﬁ&sofb_... EEFUERLC °B“°B§g@e of steps-510.and 530- -~ -~ “‘
ShOWﬂ in More concretely, the crrcmt 50 executes routme shown 1n

RN FIG 16 ata lapse of one (l) second (1,e. every 1 second), as. FIG 14 S
l._t‘*“_"'-"and proceeds to steps 1605 and: 1610 whrch is- 1dentrca1 to steps 1405 EEEE
and 1410. shown in. the FIG 14 respectrvely to mcrease the value m":'
o '_ 'the counter N by “1” and to detects (obtam) the measured current I at' .
_'.that present '_ L '
The value m thc counter N becomes ‘1” by the executron of
| 'step 1605 when the step 1605 is executed 1mmed1atcly after the start :
;,swrtch 72 was turned on smcc -the. value in the counter N was set at
0" by the executron of the step 1325 Accordmgly, the clrcurt 50
o obtams “Yes” answer at step 1615 at whrch the. «circuit 50 determmes
o whether the value in the counter Ni is “17and ptoceeds to step. 1695 to '
| . ':ﬁnrsh this routine tentatwely without stonng the measured current I -
N At a lapse of one second, the crrcurt 50 executes’ the routine "~
, 'shown in FIG. 16 and proceeds to step . 1605 to set the value in the
counter N at “2”, It then proceeds to step 1610 to detect the measured_
" un'ent I again. The cu'curt 50, then, proceeds to step 16 15, obtams. '
:“No answer tlus tune and proceeds to step 1620. to determme

.. 'Whether the value m the. cousiter N is 4, The circuit 50 obtams “No”
ds to' step 1625 to determme whether the value in.

| -the counter is 2 Smce the value is 2’ at this ttme the circuit 50
proceeds to step 1630 to store the measured current I as I2 and
proceeds to step 1695 to finish this routine tentatively.

Further, at a lapse of another one second, the circuit 50 starts

the routine shown in FIG.16 from step 1600 and proceeds to step
1605 to increase the value in the counter N by “17. Thus the value in. -



FI G 5, and thus the circuit ‘50 obtains “No" answer at step 605 and: :
proceeds to step 610:to deter ne whet her t he: start svmtch 72 is tur.ned on.
If the operator has not ‘turned on the start swi'tch 72, ‘the circuit 50

' obtai ns "N0" answer. at step” 610 and proceeds t'o-step. 695 to finish this - _
~ routine tentatrvely Under this: stage %ﬁen the operator ‘turns on -the
start switch 72, the: el ectri-c control

uit 50 obt ar ns "Yes" -answer "at -

step. 610 and proceeds to step 615 to set flag@'. 1":'.' ‘1t then: proceeds

to step 620 tqﬁmmenmcbai“eﬁm the ti-mer- T by '1

. Not e that  the

value .in the timer T s -et at- at step. 520, “Shown i n FI G 5 executed =~ -
when. the start swit Pﬂﬂtns&jaﬁlﬂ ets&tﬁsﬂki!esﬂswedmﬁcntmtstqso

me dlit'ai&?s ruot'hsnéwersra{ e@@g 3o s%g {:t“ 29%% been

det er mi nes vvh
predet ermi ned

val de TO at .step .625.: .Sl nce

just started 11625 Theretsprpeeedsitosstopi Hi3H1o skoxs thehmeascced icurrent I

24 control _Ci an ds to st
o5 Comt{ i s H andhrBREghn T oM RSN elio WL AT RedlaBRRTYS 1©
rout.i E&mbuitriﬁarnateases ﬂiag‘alue in the counter N wluch then :
--becomes “4” at. step 1605 in the routme resumed another one second -_ o
"---.later, detects the meaSured current I at step 16 10 ,. obtams No”

B -'answer at. step 1615 obtams “Yes answer atstep. 1620 and proceeds o

executes thrs

ep

to. step 1640 to set the valuem the counter N.at “0”, Then the c1rcurt L o
© 50 stores the measured current Las I4 and proceeds to step 1650 to

| calculate an anthmetrc -mean of IZ I3 and I4 and to store the mean as'.'
: 'the. average measured current IAVE Subsequently, the crrcurt 50.

- proceeds to step 1655 to calculate and renew the pump dnve srgnal S,
‘as steps 1450 shown in FIG 14. From this tune the circuit 50 repeats
_0pera.tron descnbed above to renew the pump drrve s1gnal S (e.

arrymg out.the feedback control)

Accordmg to the fourth embodxment descnbed above the'
circuit 50 detects the measured current Iata first’ predetermmed
" mterval (1 e. one second) calculates a average measured current
TAVE at a second predetermmed interval (i.e. four- seconds) and_'
-+, TCHEWS. the pump d.nve s1gnal S. However, the etrcurt 50 does not '-
" -store the measured current I whrch is detected unmedzately after the.
drive signal S is renewed (i.e. when: the value in the counter N

becomes “1” at step 1605). Therefore, the cxrcutt S0 does not use ‘the

measured current I which is detected. 1mmed1ately after the drrve_
srgnal S was renewed for the calculauon of - the average measured
current IAVE at step 1650. Thus, the crrcurt 50 is desrgned not to.use

the measured current I which is very unhkely to be effected by the
result of. the renewal of the pump drtve srgnal S accordmg to the
average measured current IAVE. Instead the circuit 50 adopts the



"G' was set at-"1"at step 615 . execut ed previ ously,. it ‘proceeds to. step 620 .-
- from step 605 directly to. rncrease “the value.in the timer T Accordingly, S
since the value in the tinmer T-indi cates a Japse of tine. after the system
starts- to’ produce el ectroyzed wat.er; “the -circuit 50 obtains. "Yes" | answer.
~at -step 625 (val ue-in. the timer. T>the predet erm ned tine period TO when:. ..
- the: predetérm ned: tire: peri od’ passes andﬁ;rocceds to step 630 to :set flag _
- "F"; whichis uséd teo-prohibit the..feedback control, .at "0". As: a result;

when 't he ci: rcumemre&e@m-ﬁﬁ.tr QUtdmgl idr-F b

answer - at st.ep éS whi.ch: fol-1Qws st eﬁsa,p\cl)xft ?930 dfg%%saanlc?bfgo g@@lgds e
to.step 245- toP§P ?@Wé@ﬁ@edﬂfﬂfm&ﬁ oeamnndshfomthe calculatléncoﬂﬁwg to

the -Second  nbgickt §de
the flow arrount P.isle

peri od. TO by’ sétﬁ%t,ﬁl&gf@‘ﬂ?aciomnmrepmom\fen the pump 80cbessmeasher e
t he: measur ed-: cgf t 1 does not |ncrease l-argeenough' to- start t he 'f eedback
control-, .the ci rcm’t 50° can-obt @i n:+* Yes™ ‘answer. at. step 315 to start t he .

feedback control . Aclt(shouh@be,nowdctbat ﬁfet%\t@laiﬁﬂallf‘@él %fﬁoﬁh’ﬁieeﬁhf@ﬂ:dtm '

produce ‘desireé eI ectr ¥,zed ol gl becausggﬁ&’f eed ontrol I s not -
started Note t FYgRE LS FRREWE e EeF UL el!@@éﬁ@é ofthger

than the ref erdm;e s/ighulas hﬁpeﬁtsahs !h@%tﬁ&l Wv?rﬁnédﬁt

val ue.in the.timet de rres 1. ar%ﬁith han the -tine peri og'igfegi&g%&g‘}%éﬁg

wor.ds,” t'he. t:i nBUFE |1§, ﬂ%ﬁf ¢@V§@t e timingof ¢he adneivali n

whi ch. th o | :
oSt ctasis”?ﬂi‘?f%a“"bf’% nal Sy 3% GG of g  BRBehEHFARPPIEbIFGS0 N
exceed the ref@ef &he pump 60 varies.. Thus stheonmeapgaodtbmwaemetheeﬁmnmatal ue
10 at the | aps&eohcﬁﬁf ﬁd%xﬂﬁﬁh?ﬂlszgar-grgd :'hy the. puthpt 86 i3 is e(i'?ected by the

, renewed pump dnve s1gnal S and the tnmng that the measured current
| I is stored as 12 vanes :

This time delay is very short and can be 1gnored, however it
' may be preferable to eliminate the effect caused by the delay From
 this point of vxew, the followmg measures may be taken. That is, the :
program is des1gned in such 2 manner that the circuit 50 proceeds to
the step 1600 shown in FIG.16 when the pump discharges the
saturated brme based on the sxgnal effected by the renewed pump
drive ﬂgnal S (1 .. at the tlmmg of the generation of the pulse
effeeted by the. renewed pump drive signal S to the solenoxd 69).
Altemattvely, the progra.m rs des1gned to have an addxtmnal timer
 which.measures the time: period: from the timing when the pump 60
: dtseharges the saturated brine based on the signal mﬂuenced by the |
renewed pump dnve slgnal S, and to store the measured eurrent I
R detected when the addltlonal timer measures a predetermined
constant time penod as 12 The. constant time is preferably defined to
be equal to the ume penod in whlch the saturated bnne takes to reach' |
the electrolytlc cell 20 from the pump 60,
As is understood from the above descrtptlon, the measured

o dBted SR VDL (3. BRI R8I Sns 1 e



nodi fi ed enbodinent sets the flag 'F"-at. "0" -when the tine ‘peri od TO

has passed ~ ‘Hereinafter’“a third -fodi i ed enbodi ment of the Second -
enbodi-ment .wi || be:'descri bed mnth refererice’ to ‘Fl Gs.3 and 7. The routine-
shown' in FI'G7.is. one t hat |s inmserted . betmeen the route that-the circuit
50 folloms mhen it obtalns "Na™ -answer :aft,” step -320 .until-.it- proceeds to .
step: 395 (see “A" “and " B" -crreled.in Flf 83) in-order-to. enforce to start
t he feedback conttol .for -tHe.flow ‘amount “P_di schar ged by ‘t'he punp-60 mhen

the maxinum. Chﬁﬁﬁ'@nﬁméoﬂedrwﬁeﬁ(thé Valué i meeem&w @ills to 4 beftain -
maxi mum‘change rate of tgh nepsure cur H smal, Wﬁihan

predet erni ned ¥ Mn’@’d‘l i ls% QAEgHRE P@ﬁ@‘ e ﬁ"Fh& EPELIFMIC
control_ ci reui fo:sﬁl@emmuoaoofqns erdl eSﬁr‘% ViR -

P clrfeif LOVE,"GELthE - -
rreasmed current ‘- does’ not” ‘exceed- the. réf-er ence value I.(T), Hy proceeds to.

step 710°to stmmnum mberwaum tart Thattisnacdetermination omdiosur r ent
| detect ed) Tﬁ%}) data 96 t’h@[:ﬁ‘eaﬁ’uﬁfguﬁen'tﬁ? olﬁ%'%f éﬂk*ﬁedsaxé&%léﬁi fd to .

the val ue-: -

o successrvely deteeted dunng the tune : "':"od fmm the renewal of the
.. 'pump. drive. srgnal S accordmg to -th Tenewed ; average measured RN
R -'.current IAVE to the next renewal of the pump, dnve stgnal S should -
o :_"_not be used for. the calculatron for. the. next ayerage measured current : k3
IAVE should be made based on the samplmg t1m1ng of the measured'“ B
‘ ".eurrent L or on the tlme perxod whtch is necessary for the brme from
the pump 60 to reach the. electrolyuc ‘cell 20. . | _
Heretnafter, a fifth embodlment will be descnbed The
electrolyzed water producuon system accordmg to the fifth .

embodxment is “different from the system of the - thrrd embodlment'

only in that the system. of the. fifth- embodrment subsututes routme
-shown in FIG. 17 for the step 1445 .in the routme shown in FIG.14 the -
circuit 50.of third embodtment executes _ o '
. That is, the circuit 50 of. the fifth embodxment stores measured -
' 'current I as [1to I3 every one second success1vely and proceeds to |
'step 17 10 from step 1440 At step 1710, the CII'CI.I.lt 50 selects one out
R ._'-of 11, 12 and I3 ‘which has the largest absolute deviation from the
e target value IO and stores.itas J1, selects one out of I1 to I3 which has'
the smallest absolute deviation from the target value 10 and store 1t as -
J3, and stores the rest as J2. ' '
The circuit 50 determines. whether a predetermmed condition
is satisfied after the start swt_teh 7_2_._was_ turned on-at step 1720. The ;
predetermined condition above can be the condition which indicates.
_ that it is time to. give pnonty to stabthty of the eontrol mstead of
response time. of the system. ‘For. instance, 1t could be when a
predetermmed time penod has passed _'_mce the start switch 72 was




in the RAMI(n) where."n" i's-a p05|t|ve |nteger nunber fromone(l) to
- nine(9), for.instance, the content in the. I1 I's replaced by the content
' there. 12, and the present rreasur ed current. (Jnstant measured current I) |s_

_ stored in the RAM I 10:- The ci rcwt 50, then sear ¢ches. the maxi mum val ue -

I MAX armng val ues- of k1 to- [10 at- step 71.5° and m-ni fFum-val ue -1 M N anong.

val ues of 11 to 110 at ‘step :F20:" Subsequeiiﬂly the circuit. 50 calculate the _'-:f--"-!'

' diffefence D bet ween thé. axi mum val-ue.’ | MAX and, the nini- nmum val ue | M:N as a

- change raté of. ttﬂed:%ﬁuet%m Bé “Wl?eﬂjlthatlﬁdasifreﬂecﬁreﬁt dp,f62 ¥heofidlst

. proceeds to step 7 déters the the difference Di I ler. than
. the predeterm ﬁliﬂefh?%qxéﬁ%- t_-GﬁaE)GﬁeF? LRECE VAL i&ﬁhﬂ%ﬁe\tga )

it proceeds t0yal G e, O'thii the 48F atua,r he
- feedback cont.rol l?%Eat tﬁcél]?g]lfﬂetag%’@d_gl gﬂghlfo}cedt?g ob%éat?‘r(t Yeg y'e

. answer -at. stepcsmmm@B -étnd fo start: the feedback:control -at step. 245
 According to the: thi gl naglieSo°abhe™No s Weo e 38 41720 since the

mon is not satisfied 1mmed1ately after the system g

- .predetermmed c

has. started produ ng the. electrolyzed water and proceeds to, step;
_ _ '_ 1730 to calculate a" wetghted mtegral IAVE (welghted average) for -
RENEA unprovmg the response ttme of thc feedback control Morc concretely, _
the cn'cmt 50 calculates the wetghted mtegral by multxplymg n, 2
. and'J3 by “mll(m1+m2+m.3)” ‘where “m1” is the largest coefficient
among m1, m2 aud m3 and “m1+m2+m3=1", by “m2/(m1+mz+m3)”'
- .where “m2 is- smaller than “m1” but’ larger than “m3”, and by
m3/(m1+m2+m3) where m3” is: the smaller than ° m2" respectwely,
- then store the wetghted mtegral as the average measured current -
IAVE, and. then proceeds to:step 1450.
. o The c1rcu1t 50 calcnlates the pump dnve s1gnal S at- step 1450'
: :shown in FIG l4 That is, 1t renews the’ pump ‘drive SIgnal Sby addmg

-. | 'value wluch is proporttonal to valuc obtamcd by subuactxng the
average measuted current IAVE from the target value 10 to the
o present pump drxve srgnal S at step 1450. The circuit 50, just like the
~ fourth embodrment executes the routine shcwn in FIG.15, and
generates pulse s1gnal sent to the solenord 69 at a time mterval n-
accordance thh the pump dnve srgnal S.. L _ '
,, When the .__.predetermmed condition described above is
_satisfied, the cn:cutt 50 obtains “Yes” answer at step 1720 and
proceeds’ to step 1740 to calculates the welghted integral JAVE for
nnprovmg the response time of the feedback control. That is, the
~ circuit 50 calculates the wexghted tntegral IAVE by multlplylng Ji,
' J2, and I3 by “kll(]_g_l+k_2_+k3) where “kl” is the smallest coefficient
among k1, k2 and k3 and “(k1+k2+k3)=1", by “k2” which is larger




when the difference D nen_t"roned above ‘becomes small er: “than the referece
val ue-DO (that is, when.the change rate-i-n the nmeasured curr | during a.
certain tinme- perlod IS srrall t he f éedback control-.for the flow amunt. P °

di scharged by the purp 60 is started 'since it is proper.to infer that the-

measured current | -will -not exceed. the refernce val ue: I(T)—I O.any rmre By
means descri‘bed. above JUSt | i ke t.he. firs#0or. the -second nodified - O _
enmbodi ment., -it can be avoi ded that the., system cannot produce desi- red

el ectrolyzed YBBRI IO Srlaliec BRAUA aif @B U™ WhiOR s theTaflr

rare case - where the nmeasured current S not--1.ncr ease ar ge enoug _
start the feedﬂé’ckresmpmljae'&‘kes@romtosﬁrsgts erapremmeasﬂuedecumvvater

L om L ne, oxt CIRVESRNR Sy lpntBl Shedial RodlSASbIMNCEN. LR RbREERS IBShDE. |
oo e e e e e S e A
FlG 7 b cafes e, plfis Rl OF willch niriod 1} i pedotdinee,

approprlatelwatht Ipum aﬂrxwusxgml(smymm@ehatﬁmuﬂmmhml '

af ter the star tch 72 i's -turned on-so that .the circuit -50.does- not. .
obt ai n " Yes" d5. at’ step 730 since the current data of 11 to 110 has.

not _been obt ai ned " gpig f. Gpération | aeseﬁﬂedWeattﬁebsy%iéﬁfaéétﬁﬁﬂgtt‘é”théta”s -

to produce eIectroI yzed Al't:ernatively, "t he pr.ogram may
not to execut dihepmbediment, the pverage megsured urrant TAVE apisit atdthe

prover v MO SR8t Bl oy (RG] Y kb S RS 7,
system starts measqueddumentr Io(thbheomdhawvn?yaﬁdhmmlted hmhea nemlbp, at
whi ch the ci rcclgntlpasr%d ioe&eo "tarSet Qrai)trteo CﬁFd tdQ tﬁgre&ore the dlffcrence D -
SR 'between the a.verage measured current IAVE and the target value Io
| becomes: large, As a resulg the time - requn'ed to px‘oduee the
electrolyzed water. havmg the desxred property after the system - 1s". -
" activated to start the electrolyzed water becomes short, because the-
: system mcreases the pump drive s1gnal S more raprdly '
| On the other hand, when the ﬂow amou.nt of the . saturated '
: 'bnne beeomes substanttally equal to the optunal value (i.c. when the
" property -of ‘the eleetrolyzed water produced becomes stable), the
'.'system obta:ns the wetghted mtegral of the measured current I to_'
make the d1fference D smaller As_ a result, the system. can
contmuously produce the electrolyzed water havrng the. desired -
property with stability, because the feedback control becomes stable,
| (i.e. the flow. amount of the saturated brme P does not change easrly) '

It should be noted that the vanous modtfied embodnnents can
be adopted with respe_ct to the third," the fourth and the fifth
embodiments described above. For instanCe although the oulse :
signal used in these embodiments is the signal havmg the square- ..
wave, it can be any signal that oauses ‘the pump to dlscharge'
intermittently, such as sign-wave s1_gnal ,ar__td chop-wave signal.

e desi gned oL



730 after the value in the tinmer.- becorres larger than a predeterm ned .tine
'perlod and to proceed to "B" shown in HG 7 when the value .in- .the timer:
is smal-l'er than 't he predeterm ned tlne perlod Ih the flrst and second '

enbodi. rrents described -above, it: -aksa S
27 . - preferabl e that the” rrermrl zed. val ue’ RS ls def| ned to be a average

val ue.of a- wei ght-ed. .t egral of the meaéﬂlr ed-€urrent. | obtained-in the
routine curently executed as -viel | as.in the “routine preV| ously -

crecued Ln, Lt AEsROARL bbb ookt i B ML RIRST ol Pl

be the value Rs[lucnpvemly@lmpoﬂﬁmﬂamm o :..Ldmedlénaltslﬂl@mﬁét Qihy o

"RSn=[err] Pn e the Pajs the flow amp o -_
di scharge]d hy %%uegé%%gfﬁh%wm%%F & ' PB; ‘?H%teﬂgns'[ can - 'i's. a
the stored valhécadbptdd asd { &$ ithe- ddhﬁelitﬁdmuha '
execut ed as Rn,. andP' f‘i ]O?Ea f edet.e ﬂgeﬁtﬁé/ Si’gﬁ“ys lz?r"ttg tbf

et val.ue bet.
Al t hough the- SRESYREST I sucha e&Eﬁ%Hk%mvfgﬁgﬁ S'E wgc%glessm@uarm

menorj zed val tmelgﬁng'ﬁg(ﬁ@‘ﬁys ‘the. feedback control 1.S: started
t he. renevval of: the menpr.i zed val RS - o : -

. As is un erstood from. above dcscnpuon on the embodlments ,
e ine accotdance thh»ths prescnt mventmn, the fecdback control for the .

: feedback control for the amount of the satu:ated bnne (1 c. the.’-. L
_ addmve to help electrolyze the water) m:xed with the raw water or

~.the feedback control for the densxty of thc dlluted water supplied to -
the ceIl 20 because. the ﬂow amount-of the raw water in the diluted
.watcr supphed to. the ceu 20 is substanttally constant .



del. ayed uht | I

period-passes after the feedback .-. |
‘cont rol was star mmllE, l e stabI e nmenorized value RS. It e
should ‘be -not ed alg renewal of -the nenorized value -

ES,. slnce t here: is a.possibility that the. stored val ue has . not been
obtai ned yet even. after the system has already .started t.o produce

eIectronzed

been turined: on;

wat er’ nor e ‘than. t:wi'te ‘af t ed2 he power . supply switch. had

t he c¢ircuit:50 det e'WB : nori zed val ue RS has been :
jﬁg power supp 192 -

al ready fenewed after’:

at -t he nodi f.

the: step 255 should be nodifiedinto the step at vvhlch

yt* swith had been turned on, '?; _-.ar'rd
the. circuit 50 is exrforced to proceed to step 230 when ‘the answer °. '
i ed stepyis |n| fl oW amount” P. at RO - or-
if the, g‘lnsme °°E'§‘§§’%88| qt@“ ?&tem&aseegtmbnnetrar

to- step 305
flow arrount
ai b:ove, -it:

t he. type dri.
S, just- I|k
the fluid pu

accordance W tal‘F

L saturated water for producmg eleetrolyzed water -

efer b1 e th e.-syst.em adapt

Psztora@ dank( BRanged 16 store smrme W'é‘?? gﬁw L %tf‘fjm o
e(ﬁuPP Y mﬁ%ﬂ‘% or. suaplymegﬂm saturatad bema fcuit

o
rerg'mmsafd Tslt@rdgel “hl-llcerfgf ngj??g% ‘a th| rd- ‘3%0 @% S%Rﬁqqﬁféer e

‘ wherem an’ electrtc control apparatus for the electrolyzed
water productron system compnses. -

deteotmn means for detectmg the conductwrty of the dﬂuted.' |

o _brme supplled to said electrolync cell;

feedback control means for controllmg operatron of said brine

" supply means m such a manner that the conductrvrty of the dtluted

'brme detected by sa1d detectron means is adJusted to a predetermmed '

: ";target value, .

memory means for memonzmg an amount of saturated brme _

qqrge of raw. water and an elecrrolytlc cell arranged to be. supphed'-- :
= mth dlluted brme prepared by a nuxture of -the raw water and' o

- mrxed with the raw water in operatton of sa1d bnne supply means. o
’ under control of said feedback control means and ' |

‘initial control means for controllmg operatton of said brine.

. -__.'- supply. means in such a manner that a supply amourit of saturated
- bnnc mlxed wrt.h the raw water is. ad_]usted on a basrs of the mstant

g amOunt of saturated bnne memorized in saud memory means during
) prevmus operation of said’ brine supply means under control of said

feedback control means when said clectrolytic cell is actrvated to

. start producuon of the electrolyzed water.

! : Clarm 1, wherein said initial control means is desrgned to control' :

_This:Sheet Has Been R

2 An electrolyzed water productton system as. recited in

opefra__t.xon_ of said brine supply means in such a manner that the supply- :
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present inventi-on—w+ t--—-be~-desc:r1 bedn detail ‘with. reference to the
Sdr.aw+vvi-ni | ~i SA 12 to 15. “The-third enbdi ment 'is

. , Subst-ant ||Eil! ﬁw ﬂt"ﬂi t hee" fi rst and- :.-the-second errbodl ment_

descr bed abov' ! ogr (rout| ne) 'to he. executed by the -

- el ectri.c. -,__control circuit 50 ol L

' em bodi nent -i.s ' sa,. called.a" .-__'.‘pul se dgven purrp whi ch -di scharges-the -

~ saturated- br| n to.mxit. with: raw wat er by . reci procal m)vement of -

- the di.aphragm whj ch,i ved:: s £t at-'vveforc neratedi by an -
acti vat ed- sol eAB% Eln[}}psfgga%mdtggbrme m‘éfeéﬁ { Y |‘§%&F§%§F &ntlhe
punp per - one cree&cﬂemmm t 1es's than that'® 'aﬁﬁated?bﬂme m%hﬁ)ﬂh'ﬁ& hown. .
a

The php adopt ed. in th|s tird -

in FIG 12 |_nc s-a pu " holsi ng” 61-whi.ch’.cont'ai-ns-a-punp c er- 63
f or med bya'_" - ng’: S: one -way: ‘val ve "65. whi.ch al | ows streamfrom-
i ntake - ¢ openl ng 64-to the pu-NMp chanber 63 ‘only, and one way ‘val ve.

whi C'h" cEal | ows strem from.the ‘pupp - chamber. 63 t 6 di scharge dpeni ng’ 66

only.: A plungér- 68 3-sAdbrlectiolyzed twates; Eﬁﬂﬂﬂf _,;__ezsestem Aatvirgcited in
t oward t he .pungy Eﬁﬁ‘”i)erw(lﬁ}eﬂ Qaid)(?ﬁltﬁlt chﬂtt%l%u':'__"ﬁ g giéah? ,%h?%fw%

62 as well as a spring “%)
reverse di rectdehyaggemurd |sa bifmertsupplg Means hmdetgbbntmlFbﬁsard

12)- by .the.for rioi d act iV

pul)seyf romth f“‘@t%re&g%‘ggcﬁ’ghﬁ?ﬁ%ﬁ@u © g@“@ﬂf’t}mt?uﬂgt&& °£ Wﬁe ]
generator. -. detected Wy h-sald Uicdateetions Cricaed. dbgominct Ndapper Gflan

reci procat.és. th éo é@( m©62 i -accordance with the- repetltlon o?
activation of P?Fél termm T ¥ale.(i e pul'se train signal) to suck
the saturated brine. from the storage tank 40 .and d| schar ge the br| ne

into the brine suppl [
PP 4y P&np electrolyzed water productton system as recxted in

Claim 3, wherem the. reference value is defined by the target value of
- satd feedback control means :

5. An electrolyzed water productxon system as recited .in
- '_Claxm 3, wherem the reference value is def'med to be decreased in o
" accordance with lapse of time after saxd electrolyuc cell is activated
T to start productlon of the. electrolyzed water '

' 6. An electrolyzed water producuon system as rec1ted m_
._Clalm 1, Wherem saxd nuttal control means is desrgned to operate
said brme supply means under eontrol of satd feedback control means -
" ‘after lapse of a predetermmed time when satd electrolyttc cell was
acttvated to start productton of the electrolyzed water. |

7. An eleetrolyied' water '];;roddetiOn system as recited tn
Claim 1, wherein sa1d initial control means. is designed to operate
said brine supply means under control of said feedback control means -
after change rate of the conduct1v1ty of the diluted brine detected by
said detection means. decreased less than a predetemned reference

) i Slhliet Iﬁi'rﬂﬁl'lﬁlaced

[ oEET A8 sEen]
[ RePACED




P6 to.mx: i't” wi.th raw--water. That is, the purrp 60. di scharges constant

‘anmount of- t he-

s ﬁﬁﬂmﬁ i

of t he ’_*

The - electrlc
shown in .FLG .
to detects wh
changed. tfro
when the ope
.e at. LI
step 1305 and
t he start :sw

satufated—bttne.tn accordance with the reC|procaI

very time the solenoid 69 receives .. th

nvary:its dlscharge anpunt _per a unit

j ust. the-.d gslty of the diluted brine.

- . Hereiinfter, 3 gration;:of. the.third: enbodi
dectrolyrzed nater produc~t|on systemw be- “descri

ae. contr Ccireuit 50 tarts, to execute routine

13- Trontthe . f.{ st ep '1300, and. proceeds to: step 1

et her or- not the - .-f;' state~ Of the. start sitegh 72 is

mthe. 8" oAh" eficiidl d’zon theerS ‘Froduetron systei! g5 tAéiﬁi?édj'ﬂlg

I at OI‘ as not=tunell on the start . : . - - = o~~~
Claim 1, wherein said tbaine sopp: )h@lemscts inzhediorm WE'a ﬂmde

pugne of herbyRCRIReh by LA BTG bE RS kot BUIRH{ fobih

e -

ment
bed.

305

r at
te of

state.- At thj srhen:eto; aquid” wherem sarctmieteenon ntenmt eoimprigés ahedds. rﬁ:rfﬁl ns

at of f state,

-at . st ep 133

the circyjt a|ns Wer
and it procee&t?‘i}%Q i‘Fo “r?ltﬂw“ty ° dxMed r@ ne -at a -first

predetermmed time. mterval a.nd ealculatron means for ealculatmg an

0,

L ._-average value of the conduetrvny deteeted at the first predetermmed-_ B
"'"ume mterval ' ' - '

| 9 An eleetrolyzed water produetmn system havmg a. brine

. storage tank arranged to store saturated brine of predetermmed

concentratxon, a ﬂutd pump of the type ¢ drtven by cach pulse of pulse

train srgnals apphed thereto from pulse srgnal generator to supply

o .a predetermmed amount of saturated brine from said brine storage

_ " tank for mxxmg vnth raw water supplxed from a source of raw water,
- '.and an electrolytxc cell arranged to be- supphed with: the dxluted brine
B’ prepared by a mrxture of the saturated brme and raw’ water for' '

producmg electrolyzed water ,
wherem an eIectrrc eontrol apparatus for the prodnctton_

: system comprlses

deteetmn means for detectmg the conductwﬂy of dxluted brme '

'; supplled to sa1d electrolytre cell at ‘a ﬁrst predetermmed time

- _-mterval

calculatlon means for calculatmg an average value of the

eonductwlty successwely detected by ‘said’ detectron means in

" -sequence and

pulse control means for ad_;usnng a period of the-pulse train

' 'stgnals apphed from said. pulse signal generator in accordance with
. a d1fference between the calculated average value of the conductivity

THVS SHEET H’AS BEEN T
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this routlne tentatively.. 7. - . \Wen ‘t he operator turns. .on the

‘start svm tch 72 to produce eI ectrol yzed-watex, the cire.W 50. - .
obtai ns-"Yes" mﬂ 1 A and proceeds to step 1310: . The. ..
cireuit 50, J m’mnm Mﬂmgply . ovalve 27 te comente to suppl y.

t he el ectrol yti'c €elF 20 Wt raw N water “at step 1310." and appl ies. ‘_,

t he constant voltage -‘bet ween t he- 45 : el ectrodes 24 and 25 ‘at. step -

1315. - 7 '__' ' Subsequerttty,_the Ci rcwt .50 proceeds to step 1320

to setva’’ e : -"I t

af t erwar ds, af - ?aé %ﬁlﬁh\éﬂr A4 al v\g#ggoégotgﬁtaﬁﬂér&eedg t o step ' ---5 At
step 1325 -t hbeepmes; substantial ymaéépsthermseetn al ST, ‘al so ‘expl-ai ned
| at er, "lw-to: prowdethe — solenord 69 W|th ‘te first- pulse_ e
Si gnal andd value in the counter:N, . : 1 ater cxplai'ned, -at.0".. Then,, ..

the--cir.cuit-50° pr ocbdAn mlecﬁplsnm‘é V_trater productldn rswsstemhas remte&ren SRR
tentati Vel y. f t - it he r ction - .-
of .di & -elect %%edde‘\%gggé&l éﬁ?tgﬁssg :-&91901 ﬁpe%% s des1gn:3\d(t8n 4 hod,_t o_'_
dL ive the Eugpeﬁ@dl\lblﬂtﬂbe pusdse rirgied signdls at a secoﬂd%fplred!eﬁﬁxﬁmeﬁplﬁmee
sown-rn I 15 Fi r-outi,ne.  Not at. _t erqutrne..
own T et G ey e Tneh the Mok e Griobg time dntorval s Hketada ¢
i nt et val thansiigecaltuditioh mbandiédcsimddts CRRARAMhd avemge valu«.Fb% 130
IS executed “Eirst;-the ¢circuitl. 50 starts the routime shown: T o
- . the conclncuvuy ona baas of plural dita, on. conducnvxty detected byi:j;-,.- D
; the detectxon means plural txmes at the first’ ptedetemuned tune )
interval durmg said second predetermmed time “inteérval except -

' several data on conduct1v1ty detected successwely by the detection .-

means. nnmedmtely after the said pulse control means adJusts said
penod of the pulse u'am 51gnals

. 11. An electrolyzed water productlon system as rectted in
| .Cla1m 9, wherem sa1d calculauon means is desxgned to weight the
-"'-conductxv:ty thh a value Whlch becomes larger as a dlﬂ:'erence_ |
between the conductnmy detected by said. detectlon means and the
target value becomes: Iarger for calculatmg a Wexghted mtegral of the
R conductlvny ' '

12 An electrolyzed water produeuon system a.s rec1ted in . -
Claim 9, wherein said calcu.latton means is des1gned to: WCIght the
conductivity with a value which becomes smaller as.a dlfference-.
between the conductivity: detected by said detection means and the -
target value becomes larger for calculatmg a we1ghted mtegral of the
conductivity. '

13. An electrolyzed water production system as r_e.cited in
Claim 9, wherein said calculation means is designed to ‘weight the

THIS SHEET HAS BEEN heet Has Been Reraced
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3-0, FIG 15 with-the sth 1500. and- proceeds .t o step I'510-to i ncrease
: vaI ue |n t| mer e S S) VAL L Lhen_prpceeds ‘1o 1520 to- corrpare the. value in the -
ti the pulse interval ST. Siiice the “valiue -inthe tiner is set -
at " |mTed| atlﬂlﬂi’ *ﬂ""ﬂ“”““ | se-si.gnal- i s provided (generated) at *step
1540 descrl bed e.State of tHe.start switch 72is changed _
from on".state to, state(see Step46,350|n FI'G .13);, the: circuit' O ,
ots.!No" answer- at st.ep’1$20-anhd proceeds 1.0 step 1595 | to-finissh this - -
r. out| ne tel t agé &idhvx wi |: egs becones " .
| ar ger t han t. .e-_'!yul se |t3r;t ervma-E ‘g‘ll'ﬁé Wﬁlbl’ﬂ ?:éegotﬂalb%rﬁrﬁ% %‘2?‘{% ?i‘éf"gg‘é%%d L
since,  the ci rREH¥CCD Bt 40 B&Mﬂs@c'&dlbw Sal¢xb'teetmdn31ﬁ85ns \thidethé¢ he

value in .the tfap c r hap#h t he-.- -
Circuit 50 bt RG. ”’?éﬁs 2%2*3\3"@ Sloet A0e11S B SHRERY boB Tt e 50
t o generate: aﬁaélﬂ -after said eleatrolytic: celliwhs activated g seartiy oduction © - - .
pr edet er ni- ned & ‘hiis. ;10.m sec.), ~and provi de s
t he . sol enoi d' 661*98%0@1%‘19“% %‘gg %ubieglgg}' ﬁlc‘f%d‘b‘?%mrﬂé I‘FeVQH%QJrat ed
bri-ne fr ggn t hevhichc llmcgmc:qosmaﬂ_mﬁﬁs wf@riﬁaenuﬁpbéﬁveeﬁklt?gg%ﬂhgﬁnm 4 '
circuit- set val ue. timer at at. ste and.procCeeds .  -.~
to step 1550 t tég‘[%dtﬁ% aﬁ@s*qcﬁmwansmw tﬂfgf-hy&ﬁ!@ beeomesdargeral ue
vvhlch i s i nveifeel thepprodetéetiniidd tonditfoil i ¥§t1§£1983| S for the punp 60 (i =
“AS; WA...i.s _constant."positive’ nurrber -and . then’ proceéds to step 1595 to -

f|n|shth|s routlnetentatlvely It shoul d by, noted.that the CII’CLIIt
50 .obt ai-ns ' Yes". afiswer at’. step. 1520 V\:hen the CI rcwt execut es the st ep
1520for theflrst tlne L -
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after. the system started to produce electrolyzed water. because t he. pul se
interval ST-i's set. at al" at’ step 1325 shown in the FIG 13 and therefore
proceeds to step" 1530 to gener at-e 't he pul se. signalii,medi ately.- It .is aI SO
noted -t-hat the -pul se knterval ST corresponds to the value RO (e.g. '
ST=A/ SA/ RO) because- ‘the -drive:signal .S 47Ys set” at- the value RO at - step
1320 .showin -+ n*Fl G~ 13, gnﬁctlhemznnamﬁnfzemnﬁctf@nS@f@rﬁﬁ e. Ao Unt"
the drlve SI gl al" :S.i-s~al tered

31" | “Acr dg%%?&-ﬁ?’ﬂ%fﬂ@e@ﬁ%“ﬂe cifcui't 50 pr ovvvdes the
Sol.enoi d 69 it h 2 Shlclebsbinald wwg,rbaae?tﬁvslstém bas 9 Bide ;&rage: he

predet er mi ned ‘ti me. pe at’- & terval- |1 aocor dance W
pl unp drivei rtanks. brine supplymeans fon supplyong!thecsathratedrbridei from thegnal S

() e s- oy f QPERERE For BERIY alh BRSSP Bhpmtid ot a3REA RO | § gal "
S. "becones- | agater. ahé. amebecﬂﬁolﬁioicelleforaprdd@mg electrolpeed anieriAn .

Shgcgﬁ};rg%gm ZorBE et bt oofloridts dBledhdi el Yor defecking the’

2 eondnottvuy of the dlluted bnne supphed 1o the eleetrolytlc cell and_' .
. -_'-feedback control means for controllmg operatlon of the brine supply o

means in. snch a manner that the conductlvtty of the diluted bnne N

i detected by the detectron means ts ad_lusted to a predetermmed target-
value The e1rou1t also mcludes memory means for memonzmg an :
' amount of saturated brme nuxed thh the raw Water in operatton of
- the. brine supply means under eontrol of the feedback control means, s
and initial eontrol means for controllmg operauon of the brine. supply.
means m such a manner that a supply amount of saturated bnne is
_adgusted on a basrs of the mstant amount of . saturated bnne o
‘ memonzed in. the memory means dunng prevrous Operatmn of the :
brme supply means under eontrol of- the feedbaek control ‘neans
' .When the eleetrolytxc cell IS actwated to start productlon of the:
electrolyzed water. ' ' ' '

f‘ngure.lr



A feedback control for-thde: punp drivve signal S (a control for t he pul se
interval "ST of the pulse train by the feedback operation) w il be
described hereinafter. it should be noted that the circuit 50 execut es
routine shown in FIG 14 ;vpry one(l) second, while the circuit 5.0
repeats steps 1300, 1305, 1330 .and 1395 shomn tn FLG 13. Mor e
concrctely the circuit 50 adds -.'I" to:the value in the counter N at
step 1405. The value in the counter N &s gsed when t he measured current
[1(corresponding to a detected conductiVv |ty of :the . - diluted brine given
to theetectrolytic cell20) i's stored as 11 'tosI.3,  -described l|ater. The
circuit 50 then proceeds to step. 1410 to input the current across the

el ectrodes 24 and 25 as the neasured current |- ~ through the AD converter
and proceeds to step 1415 to deternine whet her the val ue: in the counter
Nis "three(3). GR L qgue in the counter Nis set at 0" at
step 1325 shown [0 HIGT3 Mfen the start switch 72 is turned on, the

val ue beconmes " 1% at =~ [1405. Thus, the circuit 50 obtains.'No'. answer
at step 1415 ande?c beds k@ sfep 1425 To determ ne whether The.jal ue

in the counter. N i :Qqctf;}‘ e Circurt 50 obtarns  Yes ansmer at} |st ep
1425 and - proceeds o9t tb store the neasured current JttaLned
at the previous step 3410 as Hl‘ulﬁ the menory of the m crop qor . and
proceeds to step 1495 fo finigh &his routine tentatlvely f

e
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32 At the | apse of one second fromthe timng above, the
-circuit - 50 resunes to execute the routine shown in Fig 14 and nakes the
value in the counter N two(2) at step 1405. Then the circuit 50

proceeds to step 1410 to input new (present) neasured current | and

proceed to steps. of 1415.. and 1425 At this tinme the circuit 50 obtains.

"No" answers -at both step. of “1415 to. 1425 ,it proceed to step 1435- to
store thé neasured. curirent I obtained at step 1410 as 12 and finishes
this routine. At a l.apse of anot'her second, the circuit nakes
the value in the “counter N three(B)r7at -step 1405 and proceeds to step
1410 to i nput new (present) neasured current |. The circuit 50, then,
proceeds to step 1415 and obtains."Yes" answer this tine, proceeds to
1420 to set the value in the counter N at zero(0). The
count 50 proceeds to 1440 after the execution of step - 1420 to store
measured current | obtained at step ﬁﬁﬁg%%gbl3 and proceeds to step
1445 to calculate an arithnetic erage) of 1, It, 12 and

| 3 that have been stored, and then set -a average neasured current | AVE
at the calcul ated arlthnetlc _mean indicative of average conductivity
of the diluted brine G 1 .&i2300ui t 50 proceeds to 1450. It shoul d
be noted that the daorrespond to the plural data on .
conductivity previously dgtectggh (obtained) at the first pr edet er mi ned
|nterval i.e. one-secetrd,  dRd thﬁ I3 corresponds to the o R
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data on conductivity newy détected. Step 1450 is for performng

+ the feedback control for the flow amount P di scharged by the punp 60
. to obtain the diluted brine which has the optimal-conductivity .
- Therefore, the circuit 50 sets the drive- signal S at the val ue

. cal cul ated by addi ng -value proportional to the di fference obtained by

- subtracting the average neasured current | AVE fromthe target value |10
(K (I10-1AVE), "K" is positive constant - nuitber) to the instant drive

signal S indicative of the present flow 3/I7 anount P, and.proceeds to step

1495 to finish this routine tentatively:

33- Accordingly the circuit 50 increases the drive signal S i f the

average neasured current IAVE is smaller than.the target current value 10

to increase the flow anount P to be- dlscharged by t he punp 60 by shortening
' he—ciLcult 50 decreases

the pulse interval of the pulse trag v ‘
the drive signal S'ifthe average ‘-..ured curﬁﬁn |AVE, 1S ] arger] than the
target current value 10 to decreasg \ he fl oW 3§n MPSE !e di sghar ged by
the punp 60 by | engthen the. pu$§e e Bobuy 2 21 Ct ST. By the
« 00 195 <8 '
operation above t he feedback Eede >§ ;éméﬁ N
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control is perforned. As is understood from above description , the
neasured current is newy detected again, repetitively every one (1)
second. and the average neasured current | AVE as weli- as the punp drive
signal .S is renewed when the value in the counter N becones three, i.e.
every three(3) seconds. - - Since the circuit 50 continuously executes
the routine shown in FI'G 13 at the predeterm ned interval, when the
operator turns off the start switch 72 to stop producing el ectrol yzed
water, the circuit 50 obtains "No" answer at step. 1305 and proceeds to step
1330 to deternine whether .the state of #Md7start switch 72 was changed from
on" state to "off state. Under this condition, the circuit 50 obtains. "Yes"
answer at step 1330 and proceeds to steps 1335 to 1345 to execute
necessary steps to stop producing el ectrolyzed water. Mre conreately, the
circuit 50 closes the water supply valve 27 to stop supplying raw water at
step 1335,. stops applying voltage between the el ectrodes 24 and 25, and
stop operation of the purp 60 (i.e. stop generating pulse train) at step
1345. SubsequentlLy, the circuit 50 proceeds to step 1350 to set the val ue
inthe tinmer T at "0" used in the punp drivi.ng routine described above and
proceeds to step 1395 to finish this routine tentativelry. . As
descri bed above, the third enbgdi nrent on the eleéirolyzed wat er] production
systemin accordange wi'th 't hegpresent invention QEFains t he avgrage

. el

measured current |@&VEoof the hree §p| urd@) ta - o
- 9 . - B = | IT
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c05|st|ng ‘of the neasured current | indative_ of the present conductivity,

,13 and the neasured current | detected in the routine executed
preV|oust as well as in the routine executed before the previous execution
of the routine, i.e. 12 and 13. The system.al so cal cul ates the punp drive

signal S-for the punp 60 in such a manner that the average neaasurd
current - | AVE becomes equal- to the target value.l0 and generates the pul se
train having the pulse interval -ST. which corresponds to the punp drive
signal S. - Accordingly, even if the circuit 50 detects the neasured
current | which ,is larger than the ave%zg; val ue of the nmeasured, current

| for a certain period of tinme because timng when the circuit 50
obt ai ns the nmeasured current | happens to fall on the timng Wen a certain
portion of the diluted brine having high density because of the saturated
bri ne discharged by the punp 60 -reaches the electrolytic cell 20, the
circuit 50 uses ,instead of the neasured current | just detected, the

aver age . neasured current | AVE obtai ned based on not only the neasured
current | just detected but the nmeasured current | detected at the .
successively. previous tinings for, the feedback control. Thus, the system
can decrease the fluctuation of the density of the diluted brlne stemm ng
fromthe detection tinming of the neasured current | and can produce desired
electrolyzed wat er '

Fig.5
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havi.ng a stable property. Hereinafter, a fourth enbodinment. in

; accordance'w th the present invention will be described. The system
. of the fourth enbodinent is different fromthe systemof the third

- enbodi nent in that the fourth enbodi nent -substitutes routine shown in FIG
16 for the routine -shown.in FIG 14, In.operation, the fourth enbodi ment

1s different fromthe thlrd enbodlnent in that the third enbodi nent uses

. the neasured current I(11) ‘det ect ed |nned|ately after the cal cul ati-on and
" the renewal of the punp drive signal S is performed for the successive

cal cul ation and the renewal. of the averagel7 .
35 - nmeasured current |AVE S, and the punp drive signal S, whereas the fourth
enbodi nent uses the neasured current 1(12) detected after the detection
of the measured curent | (11) and the nmeasured current | detected
successively at a | apse of the predeterm ned. interval after the detection
of the nmeasured current [(12)- More concretely, the CIrCUIt 50
executes routine shown in FIL.Gl6.at a | apse of one (1) second (i.e. every 1
second), as FIG 14 ' :

Fig.6 |
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~and proceeds to steps 1605 and 1610 which is identical to steps 1405 and

- 1410 shown in the Fi G 14 respectively to increase the value in the counter
N by "1" and to detects (obtain) the neasured current | at that present.

- The value in the counter N'becones "1" by the execution of step 1605 when
the step 1605 is executed. imediately after the start switch 72 was turned
on since the value in the counter N was set ‘at "0" by the execution of the
step 1325. Accordingly, the circuit 50 obtains "Yes" answer at step 1615 at
whi ch the circuit 50 deternines whether the value in the counter Nis "1"
and proceeds to step 1695 to finish this routine tentatively w thout

storing the neasured current- L At7ﬁl+apse of one second, the circuit
50 executes the routine shown in FIG 16 and proceeds to step 1605 to set
the value in the counter N at "2". It then proceeds to step 1610 to detect

the measured current | again. The circuit 50, then, proceéeds to step 1615,
obtains "No" answer this tinme and proceeds to step 1620 to determ ne

whet her the vrdlue in the counter Nis "4". The circuit 50 obtains "No".
answer and proceeds to step 1625 to determ ne whether the val:ue in the
counter is "2". Since the value is "2" at .this time, the-circuit 50
proceeds to step 1630 to store the Fgu s7current | as 12 and proceeds to
step 1695 to finish thi-s routine tent £§ - Further, at a | apse of
anot her one second, the circuit 50 starts the routi ne shown in FIG 16 from
step 1600 and proceeds to step 1605 to increase the val ue in the counter N

by "1". Thus the value in - o
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the counter N becones "3". - Then the circuit 50 again detects

the measured current | at step 1610,. and obtains "No" answers at
the all steps of 1615, 1620 and * 1625. Then, it proceeds to step 1635
to store the me assured currnt | as. 13 anid procees to step 1695 to finish
this routine tentatively. : The circuit 50 increases the value in
the counter N which then becones "4" at step 1605 in the routine
resuned anot her one second later, detects the neasured current | at step
1610, obtains "No" answer at-step 1615 , obtains "Yes " answer at
step 1620 and proceeds to step ﬁ to set the value in the counter
N at "0". Then the circuit - = 50 stores the neasured current | as 14
and proceeds to step 1650 to calculate an arithnetic nean of 12, 3
and 14 and to store the nean as ' .the average neasured current |AVE. "
Subsequently, the circuit 50 ' proceeds to step 1655 to cal cul ate and
renew the punp drive signal. S, . as .steps, 1450 shown in FIG 1.4.
Fromthis time, the circuit 50 repeats -  -operation described above to
renew the punp drive signal S (i.e. _ carrying, out the feedback
control) .- *According. to.the. rtﬁ;enbodinent'described
above, the circuit 50. detects. thd ugpsted current | at a first
predetermned - interval (i.e. one s.cond), calculates a average
neasurgd cgrrejt__ . L - Tt’it2t3'£4 ¥
N S S K
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[AVE at a second predeterm ned interval
.punp drive signal.

' renewst he

S. However,

(i.e.

four seconds),
the circuit 50 does not

and

- store the measured current 1 'which is détected imedi ately after the

~drive signa

beconmes "1" at step 1605):"
- measured current |

si gnal .

curr ent
the neasured current |
resul ti of the renewal

37.
result the feedbac k°

st abl e.
tinme that

measured crrent |
predetermined time interval .
next average nearsure current. LAVE (i

Sis renewed (i.e
_Therefore
whi ch is detected.
'S was renewed for the cal cul ati'on of the average neasured

| AVE at -step - 1650 : “Thus, " the circuit 50 i S designed not to use

the ‘circuit 50 does:not use the
imredi ately after the drive

whi-ch is very unllkely to be effected by the

) of the: punp drivé@/
average neasured current..

cont’rol

dignal

‘e. the next drive signal

S according to the

I'’AVE. |Instead, the circuit 50 adopts the
obtained at or after alapse of the third
(i.e. 2 .seconds) for the calculation of the

S). As

operaton- for the punp. 60 becones

I't shoul d. be. noted.

that there is a-small-

Fig.9

delay fromthe
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the punp dresignal S-is renewed till thoe, result of the renewal .ofthe
:drie signal S appears as the actual flow a~i ount discharged' by the

.punmp 60. That is, the time period between the timng of the renewal

- of the drive signal s and the timng of pul'se generation to solenoid 69

of the punp 60 varies. Thus, the tinme peri'od between the timng that -

. the actual flow anount dlscharged by the punp 60 is effected by the

~ renewed punp-drive. S|gnal S and the timng that the nmeasured current ° I

- is stored as 12 vari es. Thi's tinme -delay is very short and can- be

i gnored; however, .it .. .may be preferable to elimnate the effect caused by
t he del ay. Front,' ‘this” poi nt of view, 16¢11(ﬂ |.owm ng neasures may be taken.
That is. the . programis designed in such a manner that the circuit

50- proceeds to .- -the st€p 1600 shown in FIO 16 when the punp discharges

t he saturated'bfine based on the signal effected by the renewed punp
drive signal S (i.e. at the timng of the generation of the pulse

effected by thle renemed punp drive S|gnal Sto the solenoid 69).

Al ternatively, the programis designed to have an additional . tiner

whi ch-nmeasures the tine period fromthe . gh n the pOunp 60 )
di schar.ges the saturated brine based on th nfl uenced by the
renewed punp drive signal S, and to store the ‘measur ed curt ent

detected when the additional tiner neasure%ﬁaﬁyf@eternlned _constant
time peri-od as 2 The:constant tine is preferdbly defied to be equal .to, .
the time periad.in which the saturatqﬁgbr| tékns tQ reach' the"
el ectrol'ytic cell 20 fronttge 60. . 3. As i.s understood fromthe
above descrlptlon the - OEF:fP‘
_ _ g1 952
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38 current | detected when the valueh in the counter N equal to a

- certain number which is "1" in this enbodi ment described above, is
not used for the calulation of the average neasured current |AVE, but
t he certain nunber can be any nunber. That is, a determi nation on how
many data on the neasured current |, ouf of the measured current |- -
successively detected during the tinme period fromthe renewal of the

punp diive signal S accordiing to the renewed average mneasured current
| AVE to the next-renewal of the punp, drive..signal-S should not he used
for the calculation for the next average neasured current | AVE shoul d
be nade based on the sanpling timng of ,4hg,measur ed current | or on
the time period which is necessary-for the brine from - ‘the punp 60 to
reach the electrolytic cell 20, - Herei nafter, a fifth enbodi nent
wi |l be described. The electrolyzed wat er productlon system -
according to the fifth - enbodinent is different from the system of
the third enbodi nent - only in that the system of the, fifth enbodi nent
substitutes routine h shomh in FIG 17 for the step 1445 in the routine
shown in FIG 14 the . “circuit 50 of third enbodi ment executes.

That is, the CIrCUIt 50 of the flfth enbodlnent stores reasur ed

ng 17
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curernt I' as 11 to 13 every one second successively and proceeds to

step 1710 fromstep 1440. At step 1710, the circuit 50 selects one out

of 11, 12 and 13 which has the | argest absolute deviation fromthe

target value 10 'and stores-'it as |1, selects one out of 11 to I3 which has
the - smal .| est absol ute deviation fromthe. target value.10 and store it as

J3, and stores the rest as. J2. ' s The circuit 50 determnes

whet her a predeterm ned condi ti.on .~ .+is satisfied after the start switch
72 was turned on.at step.1720. -The - predetermnned -condition above can

be the condition which indicates: ihat it istimeto give priority to

stability of the control instead of sponse time of the system For

instance, it could be "when g - . predeterntned tinme period has passed
since the start switch ) 39
turned on, or coulq e
tinme, becones | ar gery By

10 or nay be the v4| :
anmount " The'c El

nEQSured current |-, for the first.

rence- \/a| e \Ahl r\h _"B}l be Ihe rar uﬁt val ue
Mer than the tarapt value by a cerfain
aimis " No" ansmer at- step 1720 sfw,e “the
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predeterm ned conditionis not satisfied imediately after the system has

- Started producing the electrolyzed water and proceeds to step' 1730 to

| AVEI wei ghted integral LAVE (wei ghted average) for inproving the
response time of the feedback control. Mre concretely, the circuit 50

cal cul at es :t he melghted |ntegra by multiplying J1, J2 and J3 by

Lt (M +R2+nB) ™. where "m 1" is the |'ar gest ‘coefficient anong m, n2 and n8
and "nm +nR2+nB= 1"'tW"nW(M&WﬂmY'Mwmawm"|smmHerﬂmn "
but l|arger than ™n8", and by "n8(m +n2+n8)" where "nB8" is the smaller than
"m2 respectively, then store the weighted integral as the average neasured
current | AVE, and them proceeds to step 1450. The circuit 50

cal cul ates the punp drive signal S at: s@§ﬁ11450 shown in FIG 14. That is,

it renews .the punp drive signal S by adding value which i$ proportional to
val ue obtained by subtracting the average neasured current |IAVE from the
target value 10 to the present punp drive signal S at step 1450. The
circuit 50, just-like the fourth enbodi.nent, executes the routine shown in
FIG 15, and generates pul se si.gnal sent to the solenoid 69 at a tine
interval in accordance wi.th the punp drive signal S. - When the

predet ermined- condition described abave is atlsfled the circuit 50
obtains "Yes" answer at step 1720 an d EJ to step 1740. to cal cul ates
the weighted integral LAVE for .i nproving- the reospponse .tinme of the

f eedback control .-.That is;’ the-cirguit ;50 cal cul ates the wei'ghted integral

- I AVE by nuitlplyln 31, J2r—anm L khﬂ(kl+k2+k3)" where "k1" is the
smal-| est ° coeff|C|e%t anong!!ﬁudzai!’e k3 and "(k1+k2+k3) =1", by "k2" WhICh"

is larger ' 1305 -
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5

40 than "k1" but smaller than "k3" and by "k3" which is the larger
“than\" © "k2" respectively. The circuit 50 sets the average neasured
current | AVE at the weighted integral just calculated. |It. then proceeds
to step 1450 shown in FIG 14 to obtain the punp drive signal .S, as

descri bed . ~above, -and generates. the pul'se train of which period is in
accor dance Wi th.the punp drive signal S by executing the routine shown
in FI G 15 - : Wt h-operation descri bed above, 't he system
according to the fifth embodi ment, the average neasured current |AVE is set
at the . -value for the inmproving (shorfening) the response tinme during the
nmeasured current | (the conductivity ofl4hk?di'luted brine) i's snal

conpared to the target value 10 and therefore the difference D bet ween
the average neasured current - AVE and the target. value 10 becones
large. As-a result, the tine:required to produce the el ectrol yzed

wat er havi ng the deS|red property after .the systemis activated to
start the.electrolyzed-water becomes short, . because the ‘system

i ncreases the punp drive signal. S nore- rapldly - On the ot her
hand, mhen t he flom1anDunt of the saturated :

Flg 14

C18—I | [ Ilel | | 12«1

IAVE=11+12+13
3

L - /1450',
S~S+K*(IO—IAVE)
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Iéprine becones substantially equal to the optimal wvalue (i.e. when the
i ‘property of the electrolyzed. water produced becones stable), the

. system obtai ns the wei ght ed integral of the nmeasured current .1 to make
the difference D. .smaller. '‘As a result, the system can continously
produce the eIectronzed wat er.. havng the desi-red property with
stability, because the feedback contral - becones stable (i.e. the flow
amount of ‘the saturated brine P does: not change easily) - I t
shoul d be nhoted that -the various nodified enbodi ments can be adopt ed
With respect to the third, the fourth and the fifth enbodi nent s
descri bed above. For instance, althoughitshe7pul se signal used in these
enbodi ments .is the signal having the square- wave, it can be any
signal that causes the punp to discharge intermttently, such as
si gn-wave si gnal and chop-wave signal.

41 " It should be also noted that the pul se interval ST is set at
t he val Ué inversely. proportional to the punp drive signal S, however,
any conversi-on fromthe punp drive singnal to the pul.se interval ST
can be adopted as Iong as -the co rsig hanges, the signal Sinto.
the opLed es ong s AR gL 5" |
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interval ST in such a manner that the inteval ST becones .smaller as

- fhe signal S becomes | arger As is understood from above

description on the enbodi nents in accordance with the present

inention. the feedback control for the flow amunt P discharged by the punp
.60 cani'be defined as the . -~ feedback control for the anmount of the

saturated brine (i.e. the .- “additive to.help electrolyze the water)
mxed with the raw water or . t he feedback control for the density of

the diluted water supplied to the cell- 20 because the flow anount of

the raw water in the diluted wat er supplied to the cell 20 is
substantially constant. S [err] -16/17 42

VWHAT IS CLAIMED | S: - . . 1. An electrolyzed water production system

having a brine storage tank arranged.to store saturated.brine of a
predeterm ned concentration, a brine supply nmeans for supplying the
saturated brine fromsaid:storage tank for mxing wth raw water supplied
from a source of raw water .and an eIeCtrolytic cell arranged to be .

supplied -
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with diluted brine prepared by a m xture of the raw water and saturated

; water for producing electrolyzed water, wherein an el ectric control
apparatus for the electrolyzed water ‘production system conpri ses:
detection neans for detecting the conductivity of the diluted brine
supplied to said .electrolytic cell; f eedback control neans for
controllig theé operation of said brlne supply nmeans in such a manner t hat
the conductivity of the diluted brine detected by said detectlon neans i s
adjusted to a predeterm ned. target val ue; : menory neans for
menori zi ng an: anount of saturated brine mixed with the raw water during
operation of said brine supply neans -under control of said feedback
control neans and initial contnglsimeans for controlling the
operation of said brine supply means in such a manner that a supply anount
of saturated brine mxed wth the raw water is on a basis of the
instant anount of saturated brine nenorized ingge ry means during
previ ous operatlon of said brine supply neans dnder| contjrol of said

f eedback control nmeans when said electrolytic i tivated to start
production of .the electrolyzed water. ctrol yzed water

production systemas recited in Clainll,.mherefn- did Jinitial control
means i s designed to control the operation of sqf Brine supply neans in
such a manner that the supply S . N.-"é
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|| 9-MAR 2001|| - + [err] amount of saturated brine m xed V\nq}g@FféQ%’g
:water. is decreased in a predeterm ned anount less than that of the

aturated brine nenorized in said menory means. _ 3. An electrol yWJ&
‘Wat er production system as recited in aim1. wherein said initial
~control. supply neans is designed to delay operation of said brine supply
‘means under control of said feedback control neans until the conductivity
of. the diluted brine detected by SHTLE OFEBEIINNVENEEON becones | arger

‘than a predeternmned refer 0@}, wat er
pr ocjuction system as reci te?ﬁcﬁéﬂxzfn WAe'IEEeIf‘%Rt lgﬁ‘%ence value is
‘-néd by the target value of said feedback control neans. 5. An
E el ectrolyzed water prmgmmoumo@wras INSGERELONN.

1. erld of the Invention
The prcscnt invention relates to an electrolyzed water

productlon systcm of the type which includes an electrolytic cell
armngcd to electtolyze diluted brine prepared by a mixture of raw
_water and saturated brine of predetermmed concentration for

ptoducmg elcctrolyzcd water,

2. Descnptxon of the Prior Art
‘Disclosed in Japanese Patent Laid-open Pubhcatlon 7-
155764 is an electrolyzed water productmn system of this kind
. which mcludcs an clectrolyuc cell arranged to be supplied with
diluted brme prepared by a mixtere of satarated brine of
predetermined concentranon and T1aw water supphcd from an
external source of raw water and activated by prcdctcrxmncd voltage
applied at its electrodes. In the conventmna.l production system, the
property of the electrolyzed water is influenced by an amount of
saturated brine mixed with the raw water. For this reason, the
amount of saturated brine is adjusted by feedback. control such thai
the- elcctric current across the electrodes (or the condilctivity of the -
diluted brme) becomes substanually equal to a predetermmed target

value.
Howcvcr, since the amount of the satumted brine mixed with

the raw water is always increased from constant amount under the
feedback control when the system is activated to produce the
~ electrolyzed water, the time. chuired to produce the electrolyzed
water having a desired property in one system disposed in the area
where the raw water is hard water is largely different from the time
required in another disposed in the area where the raw water is soft

water.
In the convé.nt_‘ional electrolyzed water production system, an

REPLACENENT SHEFT
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Clairm3, wherein-:in the reference value is defined to be decreased in;

; accordance with a lapse of tine after said electrolytic cell is activated
to.-start production of the electrolyzed water. 6. An el ectrolyzed
wat‘er:producti on system as recited in Caim1l, wherein said initial ,
control neans-is designed to operate sai ¢ brine supply means under control

of said feedb | - o edet-er i n ' when
Sai d el ectrol yo SERHNP opRFRRE, fuldhuf) RS hell Ghobt (F BHS (Bl ltubedd
el.ecotrol yzed brherwith the raw/water. el Ttier fluyd gramptisrinptoel formoof < sheld as

Said brin sugtpRbHE BHiks deyser Bipeoiich dnelndRs  ROLHRIA P TARRRE Rr ( or
a change rat e né appticdondtic tpulé \rain simalsidfupasliheiminetbpricd soydssi d
O e ekon 5SS by Hhradiibl 58" ThIeSh ) S Slegaiayne
2001 - - encrgized. ‘On the other hand, f_he feedback control is effected by an
e electrical control circuit of the digital type such as a microprocessor
_whii;h is progrémmcd to detect a value of electric current across the
--_eleétmde_s at a._pre_detcmlined interval and to -control the disch_z@rge
amount of the fluid pump in such a manner. that the value. of electric
curi'éxit is adjusted to the target current val_ue; In such fccdba.c_::k.
“control of the fluid pump, however, the conductivity of the diluted
brih:é is discontinuously detected by the digital circuit and fluctuates
smce the fluid pump-is-intermittently operated in response to each
‘pulse applicd thereto under control of the digital circuit. As a result,
the feedback control is carried ouf dcpcndi.ﬁg upon the .conductivify
different from average conductivity of the diluted brine, and. -
therefore the supply amount of the saturated brime . becomes
' insufﬁc_ient or excessive, resulting in irregular production of the

electrolyzed water.

- SUMMARY OF THE INVENTION
It is therefore, a primary object of the present irivention is to
provide an electfolyzed water production system wherein the amount
of saturated brine mixed with the raw water is adjusted in accordance
with the property of the raw water so that the concentration of diluted
brine supplied to the je;;lectric cell is controlled in an optimal value

within a predetermined period of time.

, A secondary object of the present invention is to provide an
electrolyzed water production system wherein the conductivity of
diluted brine in the electrolytic cell is accurately detected to produce
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['érrji val ue. “ +8—-An el ectrolyzed water production systemas recited
in Claimi,, V\,herel sald brine supply neans-is in the formof a fluid punp

of:the type dUI I se of puI se train signals applied t heret o,
and: %herein s ns conprises neans for detecting the:

conductivity of the dlluted brine atg4a first predetermned tine
interval and cal cul ati on means for cal cul ati ng-an average value of the
conductivity detect L%Eg LI 8 r, et ermned tine interval 9.
Au . electrol yzed vvatgfﬂgr cq m& having a brine storage tank
arranged to store saturated bri ne of predeterm ned concentration, a fluid

punp of the type driven by ach e of pulse-‘tfrain signals applled
thereto from a pul sé& siffa W?EFT ‘&FHQP SYStmR FaMIRsER drinmt of

saturated bri gg gfamtmdaﬁahgedsw%?e §£t'ih'fa€é2{f BFié NSf Y bledeAmRbE"

supplledfromas rce raw wat er and an etectrolytic cell arranged to
be supplied wiconcenieatinm, abing r&umlygnems ger Eypnlamna theeseturated daing at ed

brine and rawg aaeéafd%toaggoy&ﬂlg%%' :94 fl. Y&l Shvater sugglmrﬁb& an

el ectric control. appar at us e pro on 'system conp
det ecti on neadsousee dfiraye wajer radounelestrolytig. ¢sll dn‘angdi mbnéuppﬂmd ed to

cal E’ul S Fon' nAHA e, M bidarRicy S BIBERS T LAY Vater and
saturated water for producing electrolyzed water,
“wherein an electric control . a.ppatatus for the eleetrolyzed

' water producnon systerm comprises: '
. detection means for detecting the conducthty of the diluted
brine supplied to said electrolytic cell;
feedback control means for controllmg the operation of said brine
supply means in such a manner that the conduct1v1ty of the diluted
'brme detected by said detection means is adjusted to a predetermined ‘
target value, o
memory—means for memorizing an:

mount of saturated brine

mixed with the raw water during operatxon of said brine supply means
under control of said feedback control mea:ns and

initial control means for controllmg the operation of said brine
supply means in such a manner that a su ply amount of saturated
.bnnc mixcd with the raw water is adjuste on a basis of the instant
amount of saturated brine memorized in: S'aic'l'- memory means during
prevmus operation of said brine supply means under control of said
feedback control means when said electrol ic cell is aetwated to
start production of the electrolyzed water.

2. An electrolyzed water production system as recited in

Claim 1, wherein said initial control mean
operation of said brine supply means in such a'‘manner that the supply

. [REPLACENENT SHEET|
09 MR 201

designed to control the




bndUctivity successively detected by said detection nmeans in sequence; and
pulse cont r ol—reans-for-adj-usting a period of the pulse train signals
) d fromsai.d ﬁulse signal generator in accordance with a difference

between the ¢ IHIII lﬂm val ue of the conductivity
REPLACENENT add ‘a predeterm ned. target val ue so

that ‘the average condudti Vi ty beconmes substantially equal to the

target val ue. amoupf of sagura m&%tl@%ﬁt&ﬂs tie \thﬁﬂtegrxg%%&egg%%ﬁéﬁmdas

recited in erelin mean
to. adjust the predepenmmedoamtdnmt;iass ¢han ahat of thealaturatedsbrine prednorized in

predeterm ned- E{; gagrval more than the first predeterm ned tlrre
i nterval, and’ sta emory mb sai d cal cul ati on neans is desi ged to

cal.cul-ate the average val ue of the conductivity on a basis of pI ural

firet °Br232§'2??n' et p” e Sl eIl s Rusbihnd, ik e

time.interval Gheiepd, wherein said initial control supply means is designed to
delay operation of said brine supply means under control of said
feedback control means until the conductnaty of the dxlutcd brine
detected by said detectmn means ;'b,ecomes Iarger t_han a
prcdctcrmmed reference value, | -

4. An electrolyzed water prcdiiction system as recited in
Claim 3, wherein the reference value i xs deﬁned by the target value of
saxd feedback control means.

5. An electxolyzed water prodﬁction system as recited in
Claim 3, wherein the reference value 1s def'med to be decreased in
accordance with a lapse of time after saxd electrolyuc cell is activated
to start p:o_ducuon of the electrolyzed wg;er.

6. An electrolyzed water producnon system as recited in
Claim 1, wherein said initial control meens is designed to operate
said brine supply means under control of said feedback control means -
after a lapse of a predetermined time when said electrolytic cell was |
activated to start production of the ele@:t‘rﬁlj*ried water.

7. An electrolyzed water produ ' n system as recited in
Claim 1, wherein said initial control m
said brine supply means under control of ai feedback control means
after a change rate of the 'condectivity of the: diluted brine detected by

predetermined reference

[REPLACEMENT SHEET]
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several data on eonductivity detected successively by the detection
neans. | medi-atety—after——satd pul se control neans adjusts said

- per""--o‘d of t signal s. 11. An electrolyzed water
product i on g% Bﬁiu@' %FI n Claim 9. wherein said cal cul ation

- neans is desi Ity t-he ddnductivity with a val ue which
becones l|arger as a di fference bet ween the conductivity detected by
sai d det ectlog,ai@@ns and the: target val ue becones |arger for
cal cul ating a wel ghted integs aI of the conductivity. :
12. An el ectrolyzed water product I on system as recited in Claim9,

wh d cal culg e d
coﬁgjﬁlc?l \S;?![y \(/:\natﬁua vﬁe*‘%lsﬂyggg 8&' € t‘gﬁcwgygtt?%,aénggcxted in -

bet ween the cGigimtl vwﬂnprdm :_'aicbdbrhye sapﬂly dedany i9tn ruhanﬁ)mdaﬁ aefluid

conguct ] i y. Bob f e §B &el A Enh S Alipiliearal sialr sPRial em os
ST Qiéie@ﬁbﬁuh?édﬂ%n R st S ﬂ%&h@nf& to

recited in thcrcté:I aind S .
nductivity of the diluted brine at a first

weight the
- REPU'ACEMENT dgteeting the

99 IVAR 20011 predetermined .t1m _;":._intcnral and calculation means for calculating an
. -average value o e conductivity detected at the first predetermined

time.interval.

9. An el 3 .trolyzed water production system having a brine
storage tank arranged to store saturated brine of predetermined

.

concentration, a:'fl ,__.'d pump of the type driven by each pulse of pulse

train signals app'___ d thereto from a pulse sxgnal generator to supply
. a predetermined- .amount of saturated brine from .said brine storage

tank for mixing :1t1'1 raw water supphed from a source ‘of raw water,
-and an al_ectrolyt_x_' figll arranged to be supplied with the diluted brine
prepared by a mixture of the saturated brine and raw water for

producing electmlyzed water,

wherein an electric control apparatus for the production

system compnscs'

_ ‘ detection'm ans for dctcctmg the conductlvu.y of dﬂuted brine

snpplxed to said’ Iectrolytlc cell at a first predetcrnuncd time:

interval; |

ca_lcul_atioﬁf_means. for calculating an average value of the

cqnductiﬁty su.cééfsiéivcly detected by said detecction means in
sequence; and |

'pulse conti'Bl:' means for adjusting a period of the pulse train

signals applied from said pulse signal generator in accordance with

~ a difference between the calculated average value of the conductivity
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[err] conductivity wi-th a value which becones |arger as a difference

bet ween t-he conductl'\/"l"'ty detectéd by said detection neans and the target
val ue becones. edeterm ned condition is satisfied after
sai'd el ectrol ﬂmml"l"l" mmm[vat ed to start production of electrolyzed
water and to wei gift theMconductivity wisth a value which becones smaller as

a difference between the .conductivity detected. by said detection neans and
tar get val uandea opesictermined fturgett waluer sdeﬂmt'mhee_dvemga bbndulcslvsiejl sfi ed

becomes substantially equal to the target valus e.

10. An eleetrolyzed water produ.":tlon system as. reexted in
-Claim 9 wherein said pulse contrel me; ,' de51gned to ad_]ust the
~ period of the pulse train sxgnals at a d predetenmned time

_ interval more than the first predetermme

~ said calculation means is-designed to. ¢al
* the conductivity on a'basis of plural data
the deteetxon means plural times at th
interval durmg said second predetermmed time interval except .

: mterval, and wherein
at the average value of
I ductuuty deteeted by- :
st predetermmed time

several data on conductivity detected sueg sg;yely by the detection .
means. immediately after said pulse control means adjusts said
period of the pulse train signals. o

11. An electrolyzed water product n system as recited in

Claim 9, wherein said calculation means* -_desxgned to weight the

conductivity with a value which becomes: 'la__.l;ger as a difference
between the conductivity detected by said

target value becomes larger for calculating;

ection means and the
weighted integral of the

conductivity.

12. An electrolyzed water produe__-_ system es recited in
Claim 9, wherein said calculation mean
conductivity with a value which becomes smaller as a difference
between the conductivity detected by said detection means and the

target value becomes larger for ealculatmg a we1ghted integral of the

igned to weight the

conductivity.
13. An clectrolyzed water produ ystem as recited in

Claim 9, wherein said calculation means is désigned to weight the
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. conducuvzty with a value which beco ”""es larger as a difference
between the conductnnty dctcctcd by saxd detection means and the
target value becomes larger untﬂ a predetermined condition is
sansfied after sa1d electrolytic cell is activated to start production
of electrolyzed water and to weight the 6bnduct1v1ty with a value

between the conductivity

irget value becomes larger
ed.

46

which becomes smaller as a dlffcrcn
detec__tegi by said. de;e_ctxon_means and tl
after the predetermined condition is sati;
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