
•• 

: :'" 

1 

. ~ .. . 

· · · . TITLE OF:THE INVENTION 

.·. ;illCTRoLmWA~PRO~uCT~oNsYs7 
· BACKGR.o-oND·:o1(Ttm.1NVENTION: ... . . ·: .... · · .. :··"' . . .. 

: .. ; : -~ 

1. Field. ofth:e :-Invention . . . . . ··~· ·: .. ~- .. . . . . . . ~ .. 

·Tb·e . pt~~-~~t .inventi9n ·.rel~tes to· a~ . ele~tr<;1lyze~ water 

. pr~-4~c.~i.~~ _-~_Y,~~~-~-~of ·-_~be. ~;>'P~ W.hl~h .inclucle.s. an electrolytic cell 

arr~~ged_-~o :eie~.(]:9~yze· '_dilut~d brinQ pr~psu.ed _by" a mh:iure. ot raw 

. wat'e~ . ~~ . ~.a.tii~-t~d..-· bri~e. ~f . prede.te~~ned concentration for 
prod~~fu~ :.~i~~c)Iyzed -~te~. . . . . 

. . .. · . 

2.".Qe~cfip.th>~ .. oft~~- ·P~io.r:Art 
: DisclQ$~d · · i~' Jap~e~·e · Paten,t Laid"70.pe_n publication 7-

15S764 i~ ~n· ·el~cttolyzed water production :~ystem of. this kind 
. . . 

. whi~h inclu·d~s. ~~- ele.ct.rohtic .cell arranged to be supp.lied with 

cfi.1ut.~d ~iiri~ prepared .. by a mixture ~f .· satura.ted brine of 

predetermin,ed. con~e~~~~i~n a~d raw water supplied ~rom an 
. . 

external soux:ce ·of raw water and. activat~d by predeter~ned v9lta.ge 

applied at i.ts eJ:ectrod~s. In the ~onventional production system, the 

prope~y (rf d~e elec~olyzed water is ~nfluenced by. an amount of 

saturate.d brine mixed· with the raw water. For this reason, the 

amount of satul'~ted brin.e is adjusted by feedback. control such that . . . . . . 

the·electric. curt.ent. across the electrc;>des (or the conductivity of .the 
. . . : . . . ~ . . . 

diluted bdne)l>~~omes.S.ub.stantially eqll,~1 _to a_predete~mined target 
. . . . . 

. value ... 
:. _,,·: 

Howev-er, since the amount of •ti~• saturated brine mixed with 
.... • . . ...... :· ... . . 

t~e raw "'at~r is. aJwa.ys i11;creased fro~ eonstaµ.t amount under the 

feedbac~ con,trol ·wheµ. ·the system is• activa~ed to produce the 

· electrolyzed .W~tei; the time. required· to produce ~he electrolyzed 
. . 

water having. a desi"red property in one system disposed in the area 

where the raw water i~ hard water is largely different from the time 

required in another, disposed in the are~ :w-here the raw water is soft 

wate.r. 

Jn the ¢0~v¢"ntional electrolyzed water production system, an 
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. . . . . '~ : :. 2 .: ::· .... : . 
... . . · . . . . ··.. . .. . ·.· ... ,. _;' .. 

0.: .. · .. · .. _. :: .. :wat~r:·~-~~h.: ~~---taw:-~a~~r~ }f~~-~y~d ·p,~~- --·~--.. hl,."#1e. form .of. a' tJ:Ui~ 
.: .· · ·-·~·- ·. · :p_~~:: ~ttii~ p~~~e.,~y~~ ·.typ~ :W:~i~~-:-#icl~tl~s· -~: ~o1¢noid arr~ed_ .to. 

. · .. "be·. appll.~d :~th.~p\lj.se. ti~~--s-~Is, :of_:p~~4e~~~ed period. so -.. ~b.~t . . . .. 
. '. · _piston. js .: .recip~-OQ.~:t~~- :~r .-. a~actiye . !()tee_· cau~~4 .b:y t~e · sol~no1_d . · . 

: .. ·. ·-.:·::··~e~~igized. :·or;t _j:h~-:··~-*~i- h~cL :th~··.fe~.db·~~k· ~o:O:trol is .effecte4.by_.an.·; · 
·. :: . .':.:,. · : :e1ectri~-~i. b_o~ti~i::_~i~~W:t '.~f-.th~--·.-4i~~ia1.:typ.e .s.·u~h -~.a. .mi~ropro~-es.sor .·. , 

.. . ·.·: _ ..... ···.whi~h,~s--~-~~~~.d.~o dete.ct·.·~-~·µc; ot"electr~c ~iµ-rent across .the 
·:.:. -~:-~1e¢~o:d.~s--:at_.·a._pre.dete$ined :inte~al: .. and :to··cqntrol the .dischaJ;"ge 

·: :· .. · . .-.. _.· ;_: amo.~t··oith~.-fi\ud:-p~p.:-in·:·:su~h;a .. JJi,~~~i:,;_~:tlie.vaiue_.-ofele~n-ic · 
·. . · ·: . .: :c.;ri.ent '.is -adJust¢d ~p:_. the · ~rg¢t". -.~urie4f _.··"a+~~ In· _su~h feedb~~~ · ~ . 

· ·control.Qf the: flui<tpiim:Pt: ho~ever,, the. _conductivicy of the diluted . . . . . . . . . 

brine i·s discon:tinuou~ly d~tected by the digital circuit ~nd fluctuat~s-. . . . . . . . . 

, ··~in:ce: tlie: fluid~ pUIµP.··.is: ... int.ermittently ··~perate4 ~n response to·. e~c.J;i · 
·pulse. applie<lth.~;r~to 1:111~er C.on,tro! .o{the -~~ital circ.uj.:t. As a result, · 
the feedback con1;rol. is: ... carried 9ut_4epending._upon the .conductivity 

· diffei-~nt from.·· ay~ragci c~~cluctiyi.fy- of .. the diluted . l?rine,· and. 
th~refOl,"C·_··ihe _:sup.ply.· ampU:nt Of ~e· ·saturated brine , beoo~es_-. . . . . . . . 

· 'insuffi.cient or . exc.~~s~ve~ · res~tin~ ~ in:egwar produc~on· -of the· 
electrolyzed wa~er . 

.. .. SU~RY:-OF-TJIE· INVEN·TION 

i~ i~.th~r~fore,. &:·:p~·.object of.the present_ili.vention is .~o 
provide. an electrol~zed :watet.prod~cti~n '~Ys.te~ ·wher~in .th~· ~~owi1: .. 
of sat~~ted btine. m1.Xed wi~ the "raw water .is adjust~d .in accordanc'e . 
with the property·oft~~ r~w water so ~h~t.the con~entration of diluted 

. . 
brine supplied to t]ie. electri.c _cell Js co11trolled in an optimal value 
within· a. predete·rm~ed period of "time.· 

A ·.s.econ4.~- obj~~t·_of.the present invent.ion is to provide an 
el~ctt:olyzed water productioD: .~ystcm, )Vh,~rein the conductivity of 

. diluted.. brine .i~ the electrolytj.c cell is ~~~urately detected to p~oduce 

-·--·-- --- -------- --·------ --=--·-- -

1mlii1iced , . ... :·· 

TH$ SHEET HAS BEEN· 
. REPLACED ' . . . '~. . 

··- ... ··· ·.-: 
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(stable)· ill ·quality.: ~~r th~ · · 

. ·.·· . .. ·. 

, _= ... : ...... t..~~~~dW.:s: ·-~o-.·:. tl;~.--:ptesent. ·.·iJJ.-~~ti~n, · 'd.i~-· :p~j.m,ai)r_· _obj~'?~ .is·.: 

_: __ .,--.: .a_c.C9mi:>tl~I1~·4Jit.-:P~~Yi~g:,n.cl~~~-oly~~4·w~~er pro4~ct;;on: ~:Yst~~ · 
· ..... ·: :b:nns. -~. :bpne'.·'::~tofag¢. t~ :·a~~ge4·\o·. ~io~~.:$~tur.ated brin~. of·. 

.· .· ..... ,-:. 

· · .. ·pr~:d~t~_~eci:~~n~~~tiati~~~:.~~iJ.t~: ... ~~pply.- in~an~ · f~r ·~up~lying th~ . 

· ... ·· :_·s~tu~i-td·· bti.n~--;·.~~m ·-th~· -stQt.ag~ .t~k.'.for.:·mix~g: with.. raw ~~te~ <· 

.... ·: ,· · ·. :_ · s~p~u~~r~~:~---~~~~~--Qt~~-::v;~ter>_~~:-~_e1~~tr~1yti~ c~11 ·ariange·d .... 

. · : .-_ _tQ · b~-.:s~_pli~4--~~- -dil~t~dJ>~~e.: prep_ar~d by a DrlXtUre ·9f ·-th~ ·.r~w·. · -. 
· w~t~~: 81.ld sa~·ted- W:!it~r for prQduc~g:··electrolyze.d water, ~herein. 
·an. :·electrlc: ~Q~~tQI...: appa_~~tus. :fQ:f ·th~· el~c.tr~ly~~d w.:ater pro4uction 

systenl..:~omp~i~~;. :~~te~~on ~e~s· fof' 4et~c~g: ili.~ conductivity. :of 
the.·di1u~ed ·btlnC.°.s~pplied·t~. th~· elec~~lytic .c~ll, _feedback ·contr~·l 
m~a~~ ·fqr C!J'.Jl-1::£0.i~tng pperation ·of. .fue--brine S~pply mean~ in such 

·a. m~~r .$at. th~ ~o~ducti~fy.. of ~e dilute·d· briri.e detected by the 

detection _me~~--i~-:~djuS.t~d .to·· pre_de~er~~d· t~get yaiu~~ .·memc>~ 
--m~au.s fo~:In,~~QriZing an .. Pioitnt ~f ~~turated' brme ... uii~ed ~itii. $e 

. . . . . . .. 

raw wate:r in opC?,ration of the brine supply means µnder. control of the 
. .~ . .· . . 

fee4.back ~on,troi me~· and in~tial ·c~~trol ~eans for. c~ntrolling -

opei~~on of qie. brine: su~ply iµeans. in su(?h a mai>.n~r _that a suppiy . 

·anio~~ of ~at~rated.b$e Qiix~d·wit;ll t.l.Le xaw ~ater·is a4justed -~il a· 

·. basi~. ·of..· the .'.iti.~.~~t·· amo·uiii ·of ·saturated brine m~~drized . Di the . 
. . . . . . .. . . . . . . . . . 

.. mem~ry ;m~ans d,~~ng pr~vious operatiO..ii. of the brine supply ~eans 
under. control of the feedback control means wh~n the electrolytic 

. . . 

. c~ll.i,s ·acti.vat,ed to ~tart.produ~tion of th~ electrolyzed ·water. 

In.· a practical .enibodiment of th~ present invention, it is 

. p~eferable that the initial control m_eans is designed to control 

operation of th,e_ bri_ne_ supply means iif such a manner that the su.pply 

.amount of saturated brine mixed with tb.e raw water is decreased in 
- • . • 4 • •.·• • . • 
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. . . . . . . .. :': a ·.~_redetenn~ed :~QUnt_'.l¢$s··~~an: ~ac: ~.r·~athrate~t~rlP.e. -~e~ori~~d-- . . . · ...... 

. . . . ·· : _ .. i~· ~e me~ox)r:··~~~s.:·Ait~~atlyely., itis ptef~~~bi¢\~t th~- ... 1tilti,~L. · . 
· ·. :_ ·: · . ... .cQ11tr~l s~pply: -in:~~ns :J.$.'.·d~s~.8.n.ed to ·d¢iay Qp~~tio.ii.· .~f. th_~ ~rin~ .. · .. · ... 
·. :. · _: ·,· .. · .· · .. s~pp.ly ~e·~~-~4~r cQn~ol_.(;{~e·fee4~•ck::·Q·o~trol ~-~aits ~ntii-~~ .: ·. · · 

. ·:. . .. · .. ' -~Qndq~tjvjt}r. :9i . ~e . ~l.u..~~4- "iJ#.e .<Je~~~te~f _by ~e .. d~-t~~tion. means .. 
. .. . bec~~es .lug~i.~h~ a.pred_ete~ne.d,r~_fere~ce.yalue·. ·.·· · .. ··.· : ' - . .·. . . . . ·.. . . . . 

. . . . .. . . Itl·· a modi;fi~•tion Qf tb·e· p~sent inventi9P., "tJ.tctref~rence va;iue _: 
· ···· ... : . ·. ·ID:a:Y b~-ti~a~.~d._bY··~~ i~i-&et:~,1~e·_9{ -~h~ .. :fee~~ack ~·on~~i -~e~ fl~ . : 

. ·: .deflne.d ~o .. ··be~ ~ec~ea~eci ... k ac~ord~~~ .with. iapse of' tlfue ~~~ .. ·th~ ... : . . . . . . . .· . . ·. . . . 

·electrolytic· .cell_ is aoti.v~ted to · start ·productio1;1 .. of the ·~lectrolyzed 
~ater .. fit· addition. the .initi~l c~nlJ;ol me~ niay :be de$ig~ed ·t~ 

. opQ~ate th.~. brln~. supply,means .. ~der ~co~tr~l of tJie feedback ~o.ntrol 
~znea~ .after·lapse" ora·pred~t~im.in.ed. tilD.e ~hen the ~lectroiytic···ceiJ. 
was .ac~iyat~~f· ·10· s~art·· ·produ~tion. of. the =.electrolyzed water. · 
Alternatively,:. (he, wtia;I_ ~~ntJ'.ol.·~eans :may. be ~9dified .to ·operate . 
the· biµi~ ~~pply :m~•D.s· Ul}d~~: con~ol ~fthe feed~~ck ·c~n~ol m~ans · 
after c.ha~ge ~~te of th~ c9nciuctivity of the diluted b~fue . d~tected by 
the detec#on means. d~crea~ed less than ·.a.. predetermined reference · . . . ~ : . . . . . 

·value. 

. .· A,~~orcliµg. ·tp the;)_>resent -inv~ntiQn, t!J.e seco~~ object is. 
accomplishe(."by.· pt:~vidihg a.n el~~tro~pe4 .wa~r· producti_on. sy~tein 

. . . . . . . . ·. . 
having a brinQ· $~OJ-age·. tank m:ranged ~o store· i;i1:~ated brine. o.~ . . . ' . . . . 

pJ;edetermined.~on~entration,, .. a. :fluid Plltb.P, of the type driveµ. by eaqh 
pulse o_f · p1:1l~~ Jra~ : si~a~s .. applied 'f:h.ereto· ·. ~o~ pu.1$e sig.q.al 
generator to supply a predetermined amo~t of saturated brine fro.~." 
the brine stQrage tank for mixing with- ·taw ~ater supplied fx-om a 

· source of raw water," and an electroiytic:cell arrange<{ .to be suppli_ed 
with the diluted brine prepared by a mi~e of the saturated brine 
and raw water.for producing ele~trolyzed'water; wherein an el~ctric - ·. 

.· . 
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. . . -...: . ·:_··._:,.-..::-.>~:-_-, .. _· ·~/- _ .. /:·_.· .. ·._· ..... : .. 5···· .:_· .. ·. · .. 
:.:· :· .: .. . . ~.:. . .. : : ·. . . '• . . . . . .. . . 

·control ·: ·app~-niS --i.~~. :~~:" i>i~4~Qti()~-:''~Y.stexU.. · . .-.cplD,p#se~: -~ete~ti~~. -- : · :_·· .- :!f\~i'._;~: 
~e~s -f~r de~~-cti-~g. -:~~-._k-~ii<I:,u~ti-rit)r .o.f:'.~iu~cd hr~~- si,ip_plie(l tq -ili~·- ·.' . · · · .· --.-::·,··'.: 
ele·otrol~~ .:P~fr/~( ~-- :ti~si :p~e·~~te~*-~cl tiD.i~: i~tervai~· ·c~iculati.ori · · · . . ··.· 

means .-.f~~ -.. -.:~~~t&JJ•tin:s.· ·:_~n .':~.V~r~B~- .·:: _ _.v~l~e: -.~f_ .the· ·~on~l~cti~tY: . 
. :su~ces.s~r~.ly ·det~c~~4::by·~~~:d:~te~tlo~·-~~an~· ~-s~que.rt.c~, ~d puls~ .: · .. ~· .· · .. 

·~OD,ttQf ~.e~Jo;,~a~j~_tip,g_ a -p~~i'o4/of"~h~·-puise .tratn signal$;:appli~-<t . . . ., ·: .. 

fro~ -th~: .. -p~$:~~:-~j$~~~ .. g~~eftt(l~---l~- _a;~B~rd?.-~c~. with-~ -~f(~r~c~" · .... : · ·: _ .. 
-~-et:W~eD.: ilie· paJ~~te~:-:_· _a:V~r~g~_ ~iie _-o(: tile- ·co~4.uctiviiy. -~na· ~ · . · -.--~· 

·; ·p~edete~~~4- .. t~g~i-v.lu~: s.o -~h~i.~Ji~ :aveffl.g~-- ~ondH;~tiyify.-Q_ec~mes . -, .. ·: 

s~b~t~U:ti~ny_·-~q~ t~'.--tlie tlJget·~d~e~ -- .· .. . 

I~ ·the· el~~tto.lyzed -~•ter pro~d11~tion_ ~Y~-tem: d;esc_ribcd ~bov~,­

it i_s_ pr~ierable--_iJia.r~e"p~l~e, co~tro_l-~eans is _4esi_g~ed to ·11:_djustth~ 
period of. th~ pulse trai,n sipals at a:. ~e~ond predeterminc;)d .. 1iin.e 

in~e-~alm~re than.th~ fi~st predeterinin.¢d_ iiin~- fute~, and wherein · 
. . . . . . . . 

the calculation. m~ans.i$ designed to .cal~ul.8.te ·the average value of·. 

th~_ cori<l~ctiYity _"<>~·:_a __ b~si.s. ~f plur~ ~~~ ~u1·-~onductivity detect~d b;~ 
the .dete~~OD, ·.D;l.C~S. plulal #mes. at .di~ ·ffr~t- pr~d~t~nnined ~e-. 

_int~rval dur4ig th~ •ecQn4 p~e~l.eterµij~~d-:tim~ interval except several 

. da.t~- on, conductivtt}r detected sU:cceSs~V~ly 'by· the detection ~~a~s . 

hntnetfia,tely' ~fter the puise c.ontrot' m.e'ans adjusts the period of ~e 
. . . . : . . . . 

pulse tr~- signals." It is also preferable .. t~t the calculat~on ·means-_ is: -. 

d~si~n~d . ·i<> ~~~gii:t, the ·conducfrrlty_ :with· a -~aiue .. which:· b~c~m~s · . 

larger as ~ ditfet"ence _between the .c~nd~ctivity ~etected by· said _ 

detection ui.etQi$. ~d :th~.: target Va.lue be9o~es larger f'.o.t cd~ulating a· · 

weight~<J iu,~e~al of. the . ~~nduc~vity; ·.A1t~nativ~ly tJie cafoldati~n 
me~ may_ b~ designed _to -W:eight the co~ductivity with a value which 

becomes smaller as _a dlffe~ence betweenthe co1:1ductiVity_ detected by 
. . . . , : ~ 

. 

said detecti()n means _.and . the target value beco~es larger for 

calculating a weighted iti.~egral of the'.~onductivity. The calculation· 

means may be designed to_ weight the cQn_ductivity with a value which 
. . . . 

-~ 
( 
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-. -BRIEF-DESCRIPTION OF T:ilE DRAWINGS . 

. Oth~r-.: ~bj~otsll .. :fea~~s · .and adv~t-~ges · .of ·the · pr~$ep.t . : 
. iny~ntl~n' will tD,ore readily· appreciated·· fron:i th,e· .following detailed. 

_description of ·pref~ued ,~bodµn.ents thel'.eof- whc~. Wc~n ... together · 
with ·th~ .accomp_anying-_ drawings. in which .· . ·. . . . · · 

FIG .1 is ~ ~cheirla~c · illustration of ail :el.ectrolyzed ~ater 
. ptodu.~~~-n system of the fust. embodiment. in accC?rdance with the 

. . · .. · .· . . ·' . . . . 

· · p~e~e~~ ·invention. · . _ 

... FiG.l. is ·a·fiow.chart.of a coiitrolprogr~ (.routfu.e) executed 

by.-~ elec~c .·cir_cuit .shown in FIG. J . ~th. ~~$~~ct to ~he . .fust · 
. . . 

· ·e:pibodj.Ip.ent. _ 
. . . 

FiG~3 _is a flow c'1art -of a control prog~~ (routineY e~ec._µted . 
. . -~--by· ~,.-~l~c.tric-c~c~t sh~'Yn in ._.FIG .. l with -_resp_e~t. to t4e· se_cond · 
. . . . . ... .. . .. .. .. . . . . . . . . 

· . · einbo.~~( ·. · · ·. . :_ .. 

FIG.4 is a flow_9hart of a control prog{am (ro~t:i.ne) -~xe~uted · . . . . . . . . .. 

by an ·electric c4-cuit .shown in FIG~-1 with --~esp~ct to the .-_.tirst · . 
. modified· ~inbodi~ent of the second. embod.~e~t. . . 

F'.IG.5 is a flow chart_ of a control-program (routine) exe~uted. 

by an· el~ctric circ~it sho'YD- i~ FIG. I with respect to the first and ~e· 
second modified embodiment of the second.embodiment. . . . . . . . . . . . . . 

F~G.6 is a fl.Qw chart ·of a control p_rogr_am (rQutine) executed 

by an. electric ci~cuit sh,own in F~G.l with respect ~Q the sec.ond 

.· : : .··· · .. 

. · ...... 



·, .. 

. . ,. . . . . . . . 

. ~. ·- . .· ~. . .. . . 
. •. ~· .: .. : .. :. · .... •. .: . ~ ,1- . ~-~.. . . . . . . ·. 
. ~ : .· ··:·: ·. . . . . .· ·. :: ~:~: .. ·.. . . . 

-·: • . ·: •. • • .... <· .. :. : ··.:.:.· •• : . 

.: .·. 7 ,' 
. . . . . 

. . . ~. : . . . . . . 

· .. · .. ·. ~~difieci:~~ib~~di~~~t.oi.tlie:.~~coiia ~mbodhnen~~ . · 
. ·- '.· .· ··=···:.~IG~7··is·-~;-ft.~~ ~h~.:~{-~ ~ontrol p[ogtam.{routine) ex~c~t~d· 

.· ~y-. a1(·_~1¢c?tri~·-. :~iic~t ~!i~~ ·Di ~~G.l with_ .res~ect to the_ third 

·= .. m~difl~d: -~.oib<)ditiie~t.-of ·t1i~ :_s~~on,d .-embodi~~t. · · · · . · . 

•.. ·. :· ·::·: >_·.:f.i:Q .. :~. ·'t~·~.··~-:t.inie·:"_~h.~:.··for ~xplanati~~ of qpe_ration :·of. a 

.· c~~Y~~ti~~d .~l¢cti-01iz~d w•t~~. prod~ction.: system..· . . . . 

· .... ·:· .·---.- .· · __ -iia_~~ -~-: ~--_tµ;e_·. ~hart:_.i~r. ~~IU.a~ion- or--operatioµ or.· the.·. 

, . · . ~ .·· :~le:c~~:lYi~d~.w~t~~-;p~o(!nc.tiQ.~ :~)rsi~m.·,~i ~e ~st_e~b~d~e~t. · · ·_ 
.. . · .· · :' :_':!fr.G:.-10.:i~··a·--~~- .-_~hart·:-f~[.:,~xpl~~tion· or-:~i1eiation ~f- th~·-· 

·'· _· .. ~ ~· · ··:·e~e~ttQ1y~e4 .~a~¢~ .p~odu,ctlQn.·syst~m_'~f' ~e-m.odifi~~f ~mbod~~~t of.· 
. tll.e ·first::e111J>odi~eD.t. . · 

Fi(J-.11.is.·.:ii::tim,e- chaI:t _for explan~tiQn of opef~tion. _o_f.the 

. electroly~~d- wa~~i- produ:ctioii system .. of the second, emb9di~ent. . 

· . : ·_FIG .. 12 .i~. a.· .sch~piatlc illustr~ti,on _of·~ ·electrolyZed water· 

pr~d:action syste~ of the .uii~d. .the fo~- and the fifth embodim.e~t in 
: . . . . . . . . . 

· acco.r.cta:~c,e w!t~:tJ.ie. ·pres~mt' inven.~on. . 

. , .. : -~IO .. i.3 __ i_s·: ~Jl.~w ~hart of a:·c9ntro~ pr~gram (routjn.e)" exe~ut~d 
. by·tul: electric ·c~c-~it sho~.in FIG.12 ·with resp~~t_to the tb.i~d~ .the 

fourth ~d the.fift1i·.embodime~t~ . 
. . . ·.· .. ·. . . ·. . 

-P.IG._14 j~·· 4 fl~w chai:t. of a control progr~ (routine)_ executed 

by an ·el~ctric ·eitpµit shown .in, FIG.12 with. respect to the. th_ird and. 
. . . . . ~ .· . ·. . 

· .. the -fifth ,em,bodinle:.it •. ·. · . . 

. : -~ -~-~-~--~-~la~is'·.is:a4ow ·chirt.of a ~ontr~l program, (routine) e:X:ecuted · 

by.a.1( e~~otric _ci~~qi~ ~h<>~ in FIG.12 with respect to the thir~- the 

fourt~ ~<l·th~ .il.fth:'e~bodiment for a control of a fluid pump shown 
• • r 

in i;:IG.-1.2 . 
. · ~Iq_ .. 16' is a. flow chart·ofa control program (routine) executed 

-by an ·eJ_ec~c ·:cucuit. shown in FIG.12 with respect to the fourth 

embodll.nent. 
· FICi~17 i_s a flow chart of a control program (routine) executed 

.~ . . 

by· an ~lectric cir~uit shown in FIG.12 with respect to the fifth 

·' . ~ . 
.... 

"? 
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.· .;... . . ·. 
. . . · .... : · .. · . · .. · ··. 

·· · . · · ·. embodiment. · : . 
:··· ·.· .:·. : .. '. ,: · .. ·. . •.'. 

. . . . · · ·. D~_SClUPTION O~. TQ· PUF.llu.\El> El\QIQD~NT, . . . · 
.. · : · .. : : ·,- :: . !A::.figure· ~:of tb~ :ch·W~g-~,---th~r~ 'j~ s~~em~~Qally. ill~fra~ed:a · .. 

· . .- : .. ~,firsi ·pr~ierre~f .embo<liment . Qf.· ~. e1C~~oly~e4 .:water Pf<>d.ucti.011· 
. · .. ··~ .· :· .. sy~i~ -~ ::~~~9~~~e. -Wi~ .. the ·-p,~e~-~~~-· ~v~ti~~~. -The:: ~l~'?~~l~~.4· 

·. . · _·_,· ~a;i~i:·: · i>~~4tictto.n:. ~yst~ui:" in~i~de~ · a·. -~abUiet"'° i:o .. co-~adn,ilig. : an 
: ·. : .. >. .... ,. :eJ~.~~~l~~-:.~¢u-2o~:-·• .po~~r: s.~~~~ -3.o,. ~ .¢~ectdc:.~o~trql -~ircUit ~-o 
·. · .. · ..... · ._;_ ... _j~cJ~di"p~ ···a ~~~~9i>i9~~~~-~J; .... :cnot. :·s-~o-~) ·a~d. ~- ·fltd4 ·P~P .60~ :_·~ .. 

. . . · ... : :· st~~~g:~~:t~Jik·.·4·o~'~p()s~d~~~-.tb.~.--c~bi~et 10~. ~d-_a.;re~~te.~~~~Qtl~~ 7o . 
. . o~eta~e~· by· .n ~p~rat~r- : · . . . . . . . . . . 

. ·· Th~ e1ectio'iytic ~~ll: 2o is subdjYi,d~4..U..to a pair· of_ electrode 
' chaml,J~rs. by. the,. me~b~~ne. 21. ~d contain~ a pair of ele~~odes 24, ··is. ~- ea~h· ch~b~r··:in·· ~uch ~: ·ma~er ,~t they.:fac~ ·:~ach ·other ·. -

-~ough the m~mb~ane · 2L -~h~ electro"i~c· cell 20 is conneo~ed to .. a · 
first_.supply ~onduit. .. Pl at the l~wer _porti<:>J;l of the cell 20. and is . 

. co.nnecte~ to ou,tl~t conduits P3~ J.>4 .at the. upper p()rti.O:iLof the cell· 
.2.o~·. ·. . . . . ·_, .. . . '. . .. . . 

T~e powe' sour~e 30 is·a·c.onstant~voltage power sµpply. The 
. ~oD.s.t~t.volt-.ge gen~rated by the pow~r source ·30 can be adjµ.sted 
. ·. aC.~~_rdiD:g ~ · • ~oD:trol signal _from the ·el~c~c control circuit .SO whe~ 

-· .. aD.:apparatqs .for Adju,sting,th.e. voltag~· (.µo~ ·sb.own).d.ispose~·.o~ th~ 
. :~abh.tet···1-"o."is.· op~i.ted ~y -the. op~~tor. An··~ete~ 32."is" co~~cted 

th~o~g~; a _Shtl'1t. l~a~~ .3 i·. to ~ power supply. circ~ft .b~tw~e~ th.e po~er .. 
source ~O ~4. the el~ctr~des 24, .25 an4>neasures (detects) electric 
current flowing between the. electrodes 2411 ·25 (Le_ current across the 
electrodes 24,, 25). Th~· amme~er 32 is d~o conJ.].ectcci"to the ·electric 
control circuit 50 to provide· a signal indicative of .die ~easured 
current ~ , which the ammeter 32 m.ea,suies~ repres.en.ting a 
conductivity of diluted b$e in the cell 20_ 

. A second supply conduir P2 is co~~~cted to ~ external _source 

~ . ·.. . 

. . 
· .. 
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. . ·. ~ ·: .. 
. . . . : . 
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. ··q{~~ater (e~g.aW"-t~~,pipt.~f~w~~~l!PP)y Se~~)~ oi.e end .. · 

. ~d -~·-CQ~~~t~~ io· ~C.·. fl~~~: S~ppiy c6~dilit~·pi. at the ot~~--'.~~d~ The 

·. ·.: ·. · .. ·c~~d~it :p_z: ~- ~q~pP.:~_4: __ .W.i~ i:·e~cs~,#¥~-... ted~~Uig ~-~a~v~-- 26. an4 _.a . 

. ·. sole~9~4~c~n~o~~4·· -~•ie~·--·,$.~pp~y .valv~:-i.f ht· ·-~~<ler--·~·f ·the :~ater:. 
. -~ stre~~,:" b~~~·¢r~~~~ --~o. ·~d~.· -:·The p~~~s~~ r~cl~cing. -~alve 26 . 

· : ·. _ . · · · ~e.d~~·s:,_' ~tid. ~eIDdat~s ·ti~- ·p~e;;sUJ:~· ... ~i·;:th~. ·.wa~r- in· ~h~- ~onduit :p2 
. · ... · ·$uppii~d; .. fr.~~ ·_:_th~ ·cxt((.~d= so~ce. :·-~£-~ .. raw.:.-:-~a~er·:.withm ·ilie · 

. _._"· :-_- . . ._·: · · ··pr~4~t~~e~·p(~~-s~e.·r;s~~ The -~~t~1<supi?l~--~al~e 27. ~s designe·d· . 
· · -~ ~::.·_ .· u) ;b~.'--<>~-~n~d ~r\tP :~-~- -~~:~s~d by. tli.e :¢le.c~c ~·~n.tro1 ;'·ci,r~Uit. so· to ··' · ·. . ·. ·. . . 

. . . . . . . -~ ·- . ·:· : . . . . . ....... . . . . . . . . : . .. . . . . . . . . .: . . 

'ptovid~- ihe. elecfrolytfo· cell 20. with .the-:ra-.?v ."W~ter fro_m the ·.external 
. . . . . . , .... : . . · . 

. S.QUI'.Ce .of t~W :wat~r thr9ugh,t~~ f"i,rst atl4·the ~econd s~pp.ly condw~ • 
. ·Pl,_ P2 . 

. · : '.f.b.e s.t9r~g~ .. ~k 40 stotes. ·t?~in.~ :(ge,J1_eraj.ly ~aturated brine of· 

predetetW.ine.d -~~~~~ntrati~n}. The tan~;:~O is eqtupped ·with· a. wat~:r · 

le:v~i ~ensor "(Icv~l ~witch) S and a brinc{_outlet.p_ipe .(h.ose) P.~ in such 
. . . . . . - .. . . . 

·a maD:Jie:i;- that ~e :~ensor S ~d the .. outlet·p_ipe PS are· r~movable :fr()in 

.. tlie : 11pp,er po~o~_--,c)f du~ ~ _40 •. ·. ~~- -w~ter. 1evei. _seiis9r. S i!i. · . 

. . co~ected· to· .the.· .electnc·· c·ontroi. ciic~t s.o . to pr~vide -~- ·sigliar 

indicative of the water le-vel L. 

The fluid p~p 60. is a type driven.by ·an electric motor· or 

·other .elec~~ devf~e-(e.g.· s91e~o.id) to _iµix tbe .. raw :wate~ fl~-wi~g in · 

the .fjrst .supply -condajt Pl ·.with tlie ·.~a~~ated -~[jne: s~o~ed in .the .. 

·stor~g~ ~ank 40. ~- i~lct ~ptning.of:th~_-J?·wrii>. 90 ·j.s 'coµnect~d to tlie 

brin~ o:atlet pipe f s and an outlet·. ~~~i;rl.ng of th~ .·pump 60 is 

connect~.d to the brine supply pipe ·p_~·>which is. c9nnected to the 
. .·· .. ' 

portio:p. between the . firs_t supply condu1~. t> 1 ·and . the second supply 

c.ond~t P2 at the d~_wnstr~am of the w~t~t---supply valv~ 27~ The pump 
. . .· ·.. . . . 

60 is .designed to adjg.st its :4.ischarge)low -amount p (output flow 
. . . .· .·· .. ·. . 

rate) in accordance. wi_th a sign.al _th~·:·ele~tr~c ·.c~ntrol circ~it -SO 

gene~ates while the ·system is· producin;8:.th~~ el~ctrolyzed water in the 
. . :._·.·:·. ·. 

cell 20. 
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1() ·.·.: : · . . . . ... :· .: .·. ·. 
.. · .. ··:· .. ·:·. - . .. . .. . . . ~ . : : .: .... 

:.· ·:. .. . . . --.~ ·-·:· .. · .. ,. 

· .. :···.·. · .. ·. ·: : .... -. ·i~e.:~~~~t~·~~~~olle~·70·:is:~po~ed·n~-~~: ou~~e~::ope~ing~. P.~~, .. · 
· . . .·: ·: P3b .. ti{·tb:e: .·'.o.~tl~f c;Qnduits .}>3,: · ~~-· .tJ.J:e ~e~~te .. '.co~~oi1~~. ·10 .. :1s · . 
. . · .··. ~q~pp~d·:~ith ~:.b~~:mak~-up. i~P.· 7.i'whic~ in.dic~te~. the.lack·.~f : . 
. .. . :1?$~ i.Jfth*_.:s~toias~.~ 4·0 ~4\yith .. a $m.~:~~tch 72 oper•t~4 by.th~ . ·. 

. . · . · : op~~~~b~.~ .: ... ,T~~.:.::brin.~·: m-1ce-up· .. ~lllJJ.P: · 1 £ . ~.·., ~ed :".Qn or·: .. off. · fu · 
. .: .... :. . . ··.. . . ·.· ,:: ·a.c;~.~~4.~C.e;·.Witli; ~· .. contro.l. signal ge~e~~t~:4·. 'by : th~· .eleqtrlc contr~l .. 
· . ·: ·. ·. : . · · : ·. ~h-c~i~;·.s:o,:: Tb,; :·st~r ~witc~ ;2. g·~ti~r~ie~. aitd pr~.vi~~·~ .~e · .. eie~tric ·:· 

., ·. . .. · ·.~o·n~91.·:.:''~k~uJ:t ... :'.:s:o: :··~i~··. operati~n ... C.·~ntr~l signals.· ~or· ~~mg: .. 
·. · ·.· .. ·'·cQ~PPP~;,_~·, · ~ ... :~e:··. ~a~i~ct: 10·. ·st~: --and .~top ·_.:pr~d~c~g .tb,e . 

. e,e~ttrilrz~d ~ate~.:· . . . . . 
: .. H~re,inaftel:~ . operation. of. the first· embodiment of ·the 

··el.ec~oiy~~d ~~i.er·pr.oducti~n :explain~d ab~ve will b~ des.cribedwith 
. · .. refer.~~~~ :to Fiq~~t, .8 ~d. 9· s~o~~.progTa~s (routine) exe~~ted by 

·the· ~ic~op~ocessor. ·of .. the electric. ~µ-~uit ·~o. Th~ .:.description· will 
b.egiJi.:with, ih~ s~ge w~e:n..the power supply swi~ch (not:s~oWn) of·the 

. electric ~~n~~l circ~t SO.is -ed on bythe ~perator .. · .. . . ...... , . -. : . . 

the.: ~ic~oprocess.or . Q~. the . electri~ control. cir~~t ·.so starts . 
fro~ ~x.~c~tlon. of.the ·~tep 200 shown .in ·FIG.~··.at.~ pr~deteimined. 
thu~ inte~ w.he~ an~ after the power .supply sw~~ch .. is turned on, 
and deterinines whether or·not the· state. of the. start switch 72 ·has . ·. 
l>,~en ·~4~g~~ ~~~. tii.e:~off' .state i~ ~e ·.·'on" state ~t st~p :205~ . 

· Ther~fore~· ~hen ·the ·operator .~s o.n the stal:t. sw#c~· 72 to prod~ce .. 
. ele~~?l~z.~d;wat~r:r the. eJectri~· ~ontroJ ·ci~cuit 50 det~ct~· the· ch~~· .. 
. of tl...e state ·o{~e. start s.witch 12· a~d sta11s oper~ti.~n t<> prod~ce the 
.electr9Iy~ed wat~~- More concretely!' whei.the.el.ectrlc cQntrol ~ircuit 
.SQ obtains "Yes." ~wer at step 205» it proceeds to. step 210 to open 
the wat~r ·s~pply valve·27 to supply the. electrolytic· cell 20 with th~ . . . . . . 

raw water and pr~ceeds to step 220 to apply the constant voltage 
between.the electrodes 24 and 25 by the.i,>.oWer.so~~e 30. 

At steps following step 225, the ·electric contrQl circuit Sc:> . . . . . . 

detenni11.-e$· w:hai.initial flow amount of the ·s~.tur~ted bi:lne suppli.~d to 

'. ·. 

. .. · . 
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· . · ··: · ... tb·~:,-~ieciµ:o1~,~-:-~~ii··~9_-:·.~ci.e~·:·.~.uµti~ flqw: ~9~t -orth.e :s8.tiu:&t~·4 ·. 
. . ·~~~,".t~.·:};~·.:m{X~4-.:;wjth. ~e:·r~~-· water.-~hjcli:.~~~e~pon(ts 'tO in,itial . 

. :·brl~~- ·4e.Ji..si.ty)·~i~::-;,ipp(~p~_~i~· 'to ·'·stm: .~Q·. p~od~oe:. -~e,' ·electtolyz~(i· · 
· ·· watei:~. M~r~:·coil~r~t'ely,. il.ie .:elecltic cQ.ntio.1" cireliit-50 dete~IP.ines at·.· . 
. . · ... ~ ~~~~· i~.~ ;h~~ef:.i~--~~~~~~~~:thi~ ~~.ep:Ck~~ .. $tep·-.2zs) for~~ f-ust_·tim~ ·.· · · 

:,· _"siD,Q~·;t4e.-·~o~~i $.~~ply swit_g~--~~ tuni~~.pn.:·B.~c~~~~ ,~e-ci~~uit·s·o:.: . 

·· ... '-~~~).~ea~~t~~--~t~~i~s:~iity·.1!~~~.~~-~~~-s.Wi:tc~ ?~·js-~e4.on, ~d . 
.. . ·. _.b·e9~µ5·~· . .-ilie,$tart:'.$,'Wi,t~li'J~-~~.J1e~~r b~~~ ~i'Oed Q;t(aft~r the ·poW'.er ·· · . 

. . ·. :-~~:PP.Mi°~~t~~;~~=~.:~~d -~ii·.tir:~hi$ po.in~· o~ti.~~~ _.t~¢-~i~c~~:~9~~01 ·.: ·. · · · · · · 
.' "ci~~~t 50.ob~·i~s·"«·y~·$,,·~~~~r··~t.:.stcp·22s:.~"" pr_o~e~Cb to• step 23·0 .'· . 

. t~ . set flow· .• ;n.o~~-. p . to "be . discb.8.rg~d· by . the .. p~~ . 6~ .. ~t .. a .. 

. p,:edeten:nine.d cQ~tant- value RO just lijc~ ~ co~ventiona.l (S·ee FI~~s,. 
timing ~I) •. The~ .. th~ circuit 50 p~oceeds to step l.9.S ·to finish this 

.. . . .. . . .. . 

I;'o.u1;ine .tentatively.. . . 
· Th.e. i-eas.on· why tlie _initiat i£Iow~atiiQµn,t P.. to b_e disch~geti .by 

l:b.e. ·PlimP .60is ~e~ at .. the. p_redetenn~ed c~~st~t ~bie RO is that a 
. ~~morjzed value (lea~ed··~alu~)· R.,S, w~ch.'1villbe"describe4 below,_· 

· · h3rS -no~ -b~~n ob~ed yet. I~-. should be :~~te.d that th~ constant ~alue · 
. . . 

RO. is determined .. t9 be a ·".'alue ~hie~ :i$ smaller by u· appropriat~ ·. 

-~ue·th~ the ne~e~_sary flow.amo~~-P t~ t,e discharg_ed by_the pump· 

60 to produ® electrolyzed water ui:ider s_tandard condi_t:ion. ·That Is~. . . 
· ·· .. ·the ·consb..nt" valµe RO is . dete,rmin~d on. the .assumpti9n . ~hat ih..e . 

. ·. sy~t~m. us:~~ th~·:r~~ water ha~g sta~d8.rd. property ~d that the fl~w. 
. . . ·. . . . . . ·. . 

· · ~9~t of the ra:w water is equai to standard aµ.noun~ .. 
When the electric control· circuit .50. resutnes to execute the 

routine ~ho~ 'in, FlG.2 from step 200 ata lap$e,_of.~he pr~deteJD).tned . . . . . ' . . :. . . . 

time interval,. _th~ _circuit 5.0 obtains·''N~" 8.n.~w~r-at step 205 b~cause 
the state of. the . start ~witch . 72 has npt been changed during the 

. . . ·.. . . 

int~al,. and it p~oce~ds to step .240· t9 de.te.rmine whether the start· 

switcJi re~ins in the. same "on• state. "The cµ-cuit 50 obtains "Yes" 
.. . .. 

answer at step i.40, ·th~n proceeds to ~tep.245. 
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. : . ·. :::. ?ff..~e~#4_'.·~-~~~~~- .~it~~~- 5·? :c~es:o~t fe-~fba.c~. c~ntrol fo~ :­
. ·the .flo~ ·~9u.nt. P: ~o . ."bcf 4~~ch~ge·d l>YJ~e p~p 60 to -obtaiµ diluted· · . 

. ·b~~e .. h~~g.' ·4~~it~d.· (op~~o:.-~on<l~P~Y~tY (i.~. ·optimal. 4e.nsitf of · . 

- . · brl~~:;_.:d~sltYl:-~~--:~~~c~tlon.,of .. ~t~p.· 24~ .. ·iiat is~ the.-~ir~\tlt:·so sets·~ . 

. . : . >~~~ .. : ~~Un~·~J~~' -~:~ dis:~fuu.g~~ :by)lt~·.1irunp 6"0. at ~~l~e. ·ob~ine~r~y . 
· ·ad~fo_g"; Y:~i~e ·p~op·~-~~<>~ai .t~·_di:ff'?ren~~~--·c,l:Jtafued by_· s~btracti.D.g th~· . 
. · · m~a$,~~d-(d~t~cte:d)-~uaeiitlf~.otil··pie4¢temrlit.ed W.:g~(~lue I() (i.e.··. 

·· · .: K. • '(I9~I)~ .. ~. p~S,-i~ye .c9~s~t) :t~· p~~~~nt -(~tant)"flo~: amo~t ·p .· _ -. .-

... ·dis:*harge.d·-l>y~~'_l>U..P .. ~o~--sjli~e:~e ~Ie~~ol~c ~en:2o.is-supplied .... ·>. :- ,:~·: .. 
-~~_-onl~(ra)\(;j~~~- for-· c'i.e~mg_.~ftei: ;~e _system $top·::.~~~du~fug· ..... · .. 

._ electr_oly~~:d ~~-t~r "as ~xplaiii¢d. below, ~t is··rilled·with. ~e ·r~mainfug: .. 

~w wa~ei·.wh~P-- the, -~ys~ui-.reswnes t~ p~oduce el~~trolyzed_water. 
Th~s, ·tile :~eas~e,d ·c.urre~~ l is .alwa;s ~~all.e~ tha~ the target vall;le 

·IO vrhe~. th~ ·:·~~$t~~- st~ts to- pr~duce ·.the{ el~ctr~iyzed w~ter, .and 
therof'.~~e -th~ ··aow ,~o.UA~· P ~o- be.· dis~harged by ih~· pu~p 60 is 
incr~as~d b.e.c~~e th~ val~e c_cl{ •. ·ao ... 1)". is positiv~- . . 

-·Sub_~~q~¢~tl~,. ·the eleptri~ ~on.tro(citcui~ 50 pr~ceeds· to .step .. 

250 to c~et.the:JD.emo.ri~~d-value R.S.·at :the pre.sentflow amoUilt p -~t. 
step 250{i.~-~ ·th~". ~i-~clrit SO st~u:es (memorize) t~e instan~ flo~ amount · 

Pas th~:meiµ..ol:i~ed vi)ue_RS in tb,e_mepi<lry ·such as a RAM or aJ;1 · 

· ·EEPROMj, the1;1._:proce~ds to s_tep 295. to finish this_ r~utine tentatively.· 

. ·From._ th.is ·_,tilne, the ele~n;ic cont;r'?l ·circµit ... 50 repeats op_erations 
. .me~~~n~4:· .. ~b~V'~-·.(1~e~. S.tep~. 200 •. '20~,-: 24'~· .245; zso, and 29s) at the 
pre4.~te~ed . ~e- i~t~rval. ~.i;itil. ·the operator· tUrns off the start 

. switc~ 72, t~er~by._ i~ carries· ou~. the feedback control for- the flow 
· .3.J)lount r--~schuge9: by the pump 60 andrenews .memorized-value RS. 
Tb.J."ough. tb.e · ~p·e~~ti~n _de~~~ib.ed above. the e1ec~o1yzed waier with. 

stable ~d desf~~4--.p~op~rty is i;>roduced_ while .the memorized value 

·RS .become$.-subst~tially equal to vah1.e '.corresponding to the kind of 
. . . . . . . . . ' . : 

. the raw W.at~r· _(~~g. conductivity of the' raw water that the system 

uses). 
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Under· this :stage:.. :.wl:ien tlie, qpera~br"~~~ :of! ~he. start ~wit~~ :· : ... · .. ._ 
·72.(i,.e. the op:~rat~i; .. chang~s·the,·s~te·:.of:di~ .~h4:s~tch 72· from:~on',::_-. , -_ · · · · . 
· ~ta~~:to. ~~W.stat~)~"_"_t;he el~ctric .. co~tr~l·cµ;c~t.:S.O.~x~cµtes .. ne~es$afy .·: ". .: · .. ·: ··: 
s~~P~ ~~. ~tOp,:".~~~»~~~.~o~· -~f~.~ .. ~l~~troly~~cfwa~eJ: .. More c~~Q~etel~, · . · .. < 

.".the·=:e_IC;c~~--~,o~tr~r ·.ci~~uit_ .. $p:·()~~ ·"#.~~:-.·~~~rs_. .a~ b.(>th ·steps. ~f.._ . · > 

. ~Qs·'~nd 2.4~'·· ii .. p~Q.c.e~~·oto .. st~i} 2~~.· tri.-:st9e :apply~ng yoltage· to th.e ·: · .. · · 
·ei~cttodes. 2A~ .::if·a~4· ~o:·.$top _Qpe~atio.1f pf")h~ plllllp 60~ ·,.~en~. ~thri .· 

. "_ .. el~¢~t:~QDtfoJ.t~.cui~".~·Q .. ,~am~s o~t:.rie.qess~. Op~ation.·to ... t~1ni:th~ :. ·.: . : . 
. . · ,: .. ; :· .. w.~ief"_s~l>.l>1Y.·:v~~e.·21-.off .. ~e~::a .. ia:p~~·~'f.i>rt?<te~~~~d .time°j)eriod .: ·:: ,-, .... ·.· 

·.· :"_in ~~der-_t~ cle~~~e. e.i~ctrolyti<rcelJ ·20 at"step 260~ and.pl'.OC~eds." to . 

. ·ste~·•i9s ·.t9: fjni.~h · ·du.s .. ·r~µt.ille-_ .~_ent~tiv~ly·~ · By ".operatio~. de~·crj,b~<J .. ·. · ··. 
abo:ve~ ·the syS.t~m .stop:s. proci;ucjiig. ele~trolyzed,. ~-ter and, "cJeans -

.. .insid~ of·~~~ .. ¢1~ctrol~c ~~11- ~0--by th~. t;a'.W'.. ~ater .. : · . · . 

An.· operat.i.on ~f this syst~m.· will b~ 4escrlbed ·here~~r _.in 
. case which the operator agaµi turns o.n the start switch. 72. after. 

p·~od~cti.on· of'.-~le~troiy~~d. :wa~~r has .bee~ .~ai:i;ied .'.9.ut at leasi .9~ce 
.. · .. . :·.·· ·.:. .. . . . . . . .. . . . . 

(i~e. ·the :state <if.the s,tart .$Witch :has. b~.e~ c4ang.ed jt~ ~taw ·t):oom ."~n" 
.. to "~rr· d~;r." "~.ff'. to "~~1). afte~· the p~we~ ,~up ply switch ~~.·tU:me.d 
on .. IJnd~~ thi$ .·stage .. ~he. operati~n to set" t4e initlal flow alJ).ount p .fo -. 

be discharged· by the ·p-iµnp 6Q ·at the Va!:ue based ·on the memo:riz~d · 
val~e :~. ·1~ .c~ri~d o~~ since the ~Qm9ri~ed. Va.lue (learned value) R,S. 
has ·alre~~Y ·be·e~· ~btai~ed: (renewed). 

".. ·. ¥ore.co~c~~t~ly, the:electric·c.ontrol ~~~uit so executes ~teiJ.s·· 
2oos 20~~ 210, an,d 220 ~hown in .FIG.2 descx:.lbe.d abov~ ~hen the 

. . . . . . 

". operator tlJ.m.$ on the start ~witch 72 again, .and it procee<f:s to step 
225 .. Since it is not for the f'irst time fot the ·electric control.circuit-SO· 

to execut~ ~t~p 2l5 after the power su~~ly switch ~as turned on at 
. . 

this point of.time1 the circ"1it 50 obtains "NQ" ~swer at step 2.ZS 8.J;i.d. 

proqeeds to step. 23,5 to set initial flow am~unt·P·to be discharged by· 
. . . . . . 

the pump 60 a~ the value in accordance W.i~h tb~ memo~ized val:ue R..S 
(f(RS)). The. fun~ti~m "f' can .be viuiou!; form,· how~ver, "f(RS) RS" 
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" · '·. -.~ .. ·.i~·~-~~~i>~.~~·'..~~~e.:_rorJ~~i$~~: .. !f..li~~f9~C}i:~~.-.foitiS:t.-.11ow'.-~oJJii~.f- to ... 
. · ... : .. · b~ ~~~~uge.c1.-~::bf .. ~~ , .Pirillii: 6Q ··:.is. s~i.. ~t .. i:~e .. Value · ~ci~1 · t.~ ·th~ . 
. · ... ~~P.ioiii~d\lii~e·:~.'at.:~i¢~·-.2-~5 ... ·:· · .. · · ·. · .. -.:· . . · ·' . · · .... · 

.· " ".·Mtet": .• bove ·. $'ettfug~ -vih¢~<: ~~-.. -~ic~tric .. c~n_tr9l circuit. 50 

... . . .. ·. :· ·.:: ":~~s~¢;-:, ·t~e . r·~~tjn-~ .. · s~o~· ·_.: i~·- .. ':ft<ii ~ft~r th~. lapse . '6!· ... tli¢ 
. . ·. · '· -:: . 'pi~4~te~~·e..~l.· tj;~ 'htt~~at~ ,,it s~t$''-~:·t!te··~-fl~.w» ~~oun~ . ~ ... t~ ··he 

. ·. " :_.· ... dis~g~d by· .. iit~:· p~~P: ·60" a~·-· :v~tie ... 'fPti.-~-CIO~i). :RS+K • CiO~I)" at.: <. 

. : . : '.:.·:~t~P.:i.~5.:~w~~ foU~~~ step~_'_~o9~_'_2o5~·and·2_4o;.t:o. cllzy o~t .. ~¢_···: . 

. : .... ':._._'-.· £ee_4b.•~~-.~9Jiii-~i:!~~.-t4~· flq~_-.¢~~¥i>:.lir:tli~ ~~P ·60 ... subseq~entii~:.· ·· .. , 
. : . . .. di~ .... ·~le~tric . ·-:~-o~t~~l.· c~~liit ·so. pr~_qe~ds . to·, step. iso to . s~t the ... : . . . 

<m.~~o~iZ.~d, yal~~-:R£·:at ~~w:_·a~~~(P'J~t o.btained._.at st~p 24s S:Ud . 
. . . &ish.-thj~. :r~utjne t~n~.ative.Iy"1:t.step ·i~s .. JC'rom this time~ the ~ii:cuit 

. ~ . . . . . . . . . . . . . . 

. . . . :SO r~pc;:a~ st~p.s ZQ.9, 20~,. -2~0,.24S:_,nd ~so to._carry QUt.~he fee4baok · 
. ·: contr~l fo'r, th~ "am~unt .of the· .s.aturated: brine to b~· nrlxed ~th. raw. 

: ,. .. . . . . .· . . . . . . .· ... 

· . wat~r an:d° to rene~ the. m~~orized value RS-:J untif ~t o 'btains "No" . 
. .. . . . . . . . 

. . . . 

answer at ~.tep 240 when. ~e start -sWitC?h 7.'l- changes its state. from ·... .. . . . . . . . . . . . ' •. ·. . . . . . . 

· "on"· to t~'Pfr. _st~te. ·Wh~n -ihe· ci:rcttj.t.obta;ins "Nq" ·answer at-~tep: ~40,: · 
. it pr~ce~ds to .·s-~ep is5 aP:d ... 260: to ·stdp prc)·d~~i~g .ele~~olyzed ·wa.t~r.. 

. ~ . . .. . . . . . . . . . 

It sh.Quid be- unders.to.od, . aycording to th~ ·first . embodiment ·· · . 

. ·d.escrlbcd ab.~ve~ th~t t~c. initiai 'flow am.olln.t -~ to b~ 'discharged _by. 
the ·J>.wnt> 60 is set .. at the D.lemori.Zed -v8.lue RS which ~«~com.es valu.~ · 

represen~g ·the. ~4 of r~W.-w~ter ~sed. (and/or .pressur~ of ~aw water 

. ~~:well:~ d~~sitir,· of th~ btjn~,-"i~ th~. ~~o~a.ge tank 40) by. the _f~ed~8:C~ · 
. . 

-con,trpL and ·therefor.e. i~ cilA, .. :be :avo~ded for· the .two .electrolyzed 
. . . . . .· . . . . 

watei; _p.r.od~Qti.on system:. ~ec:I in· the .(lifferent area (plac.es) where. a·· 

·kj~d .(pi:~pertY). ·~f the -r~w . W:ater. ~ :':fiff"ren~ s~ch. as hard ~at~r ol:" 

soft ~at~~, to take. difff;~~n,t ti~e·period:ironi the timing ~at the start 

switch 72 is tu.med 9~ up to the ti~g ~t. tl:ie mcastired ctUY~nt I (i.e. 

c9nd~ctlvitr· ~f the .dilut~d ·~ri~e or.:d~~sity of'the brine) reaches 'the 

target value IO· (~~get co~d.llcti~fy ·of. the· dilut~.d brine .or. t~rget. 
. ·. . . . 

d~nsity:of the brine). That .is• th~ e~ce~s or the ... sho_rtage in .the .fl.ow 
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··.· .. ::·:::·:~:~Q:~t ~;;-:.:_th~-p~~P ~o;~o~p-~eci.Jo &~~~~~-al fi~~ ~q~~ .. ~heri.· _...-_ .·.: 
:. ·.·· · :·~ ·.·:·--~~- ·~!l,~~~d _bi,itJ:e. froni, th~ .. s~r~ge ~-_40 ·reache_s. th~ ;eie-~tr~lYt;ic: ... 
. ·· . ·., ·. )~~1(2.o:is}e_d~~ed and is. l'.b9.~i ·tli,e·-~a?Jle. ;tS·_the .exce$:~ or tb.e: shortag~ .. 

· ··: · .. ·:· .·:~ .. :~~th~~--~ystem:~sed i~ the. <\iff.e~e~t.pl~c·~· Thus, -~in~e-the_c~ang~ · 
. : .... · .. ' .. <· .···.;·r~te.:~o.f.the.1n~a.Sur~4'. curr~µt -r°from:tb.~ ~~~g that. the .saiW-ated &ihi~. 

·. ·. : _·:·_·. ·· .. ·'.:.,:_t):o~--·~h~-.~t.~;.~ge. t~·49-J~~'1hes.·ih~·e1e.~~~1~c- c.eU:20 ·r~i.the.n.r~t. 
·. .·. ·~ . · ... ·. · .. · .. : . ti.me . ~~r< ~e "'. .i;tart· .. of : ~e· .. pro,d~otio¢ ·.or"- .th;e el,e<;~Qlyzc'cl . water .. 

. · :·· ." .. :.: ·.b~~~-~~·;_tb:~~~- ~o_ systems ::~~com~~. ab~~t.- the. s~~; ih~· :de~ity ():( .· . 
. ·.·.:·· "· :~¢· ·.ciliµt~d:: .. ~~µ_c: :give~:-.. t~: t~e· ·.~ell :20. can 'be~~m.~·- ~ ,appr.opp~t~' ... 
. _ ·. · ·. ·( Qpfunai}" ~'l~e ···within : $e .. ·p.red~t~_~ine~ : ti~e . p-~~iol': in ·.both ·. · 

.. . . . . . . . ·. .· . . . 
: · · ~ystem~-.. 

. · .. · FIG~;s -and .9 .shows· the differ~nce in _operation.between.the .. 
. . · con~entj~n.al. $ySt~m .~ ~d .. the · sys.te~ ac·~~J;'dfug to the fust . 

·¢!11h~dl~~t- ;Not~ ~t.FIG.8.sho~$ flo,:w aQl.o~t,P 4ischarged by tJie 
. . . _pump.:6.o and tlie.:tneastired·cUII"en1; I, in ~h~ ·co~e ·of.tiµie lap~e~ in 

· . th~ .cQnventi~nalsystem.S iii whic~ initj.~l flow ~ount P is ~ways set 
.· .. attb~.corista~tvalu~:RO~.Fig.8 sh~ws ·twq-c~ses ·where the kind oftlie . 

.' .·:~ ... . · · ·. : ~aw.. -wa~~.r- .is dufete~t ~ach. other (i.e .. the ·.flow . amO~]).t : b.ecom:es. · . 
· · · .. :.··· dlfferent valu.e· RS and RS~),, .. each .c'-se. being sh.own .by iising._a ~olid 

· .·:line and a dotted line. FIG.? shows fl.Qw amount P disch~rged by.the 
· · · ·:-,~ ...... _.:p~p-60 ·and.the measured current I~ i.i>.-.the. course of time i_~pse~ in 

·the $~st~tri of the first em1J.od~ent of the present inveuti,o~ iii wbJch : . 
· · init:ial flow ~ount P. is s.et at J:he.meil;l9rize<l value RS~ FIG.9 also.· :. 

shows two cases wher~ the "Jcind of the _iaw water i~ ~ff~r~nt· each . . 

. Qth~r, e~ch case being shown by ~sing a solid line and a dq~ed l~e •. It . . 
.. i~ und~rs:toQd that the d~er~nce in ti,J.ne ·between th~ ~g that the . 

'optimal electrolyzed water (optimal density of. the. diluted brine) is 

ob.tained in o~e system and in another system is very large in ·the 

'.cqn~~nti_onal sy~tem (see Tl0.01 FIG~ 8), ~~ereas it i~ v~ry·_smai1 in 
the first em'1odiment-(see T20 in FIG. 9). 

Hereinafter, a mo(f ified enibodim.ent of the first_ embodiment 

. .-··: . 
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. > ~-.· ,_:_.:·:·. ·.:· ·· .. :: ._: .. : :· -~·.: .. ? · .. ·.: : ... : ... " · .. :-.·· . · .... <· /" ... : ~~ ·. :· ·.:: · .. : : ·.·: · ... : . : 
. . ·_, ·. ··: _:.· .-_·~.1!°;·h~·A~s9ri~~~·tfi·:1n:~h~: JnQ.di~~ci: ~pib_o41:~~~t~ th~ function f(~) ·at 

: . ·_ .. , · :· .steii.~ps,-~--F~Q~:~i:_is·:s.µJ)~t~~~~~d."_f9~~e;fun~ti,~~ f{Rs-)= ~~Y; where. 
; .. -- --. · . · Y i~j~·ositi;e.~~hi~. '·Th~tJ$~'.·tji~jT.~_ti8'_fl~~-~o-~t1~·-to ·be ·disoh~g~d 

... ·: 

. ·. · _. .:· ~y: di~: pump~~q __ -~1l¢~·:tb:e {e.~d~a:~ ~oQ.ti.o1J~r th~- .flow amount-i.> is 
· · ·_ .. ._·- ::_ ·s~ii-'i; -~~-t ~{a·~1~~:.th~t-·i~·:s~·•ner".th~ th.e. ~~morized value Rs· ... ·. · · 

· . . ·_. ' .. '_ i~;:_, .. ~~~'.:·~~~d~t~~~~e·d-·.-v~~~: ~~- .·'_f:.~c~~-t tlti.$_ poin~. the. -~odHi~d ·. _... · · ·. 
-· ... _,··.·e~bodJ~~~t:is'tlt~.:·s~e .. ~s·:·*A~-fi*s·t~~~: .. (~~~-Jc-~a. ipj .. ·. · · · · _. ·· 
: . . .. ·: .. : . :· .. :·: p~g dm~ ~eri<?~< fr~~· ·th.e' :_st~ ti~g· .-~o . prod~ce the . 

. . . · ; .. ·· .. _:~i~·~i:t:ol~~-d-~t~r~_'_w~en:··the: ·S~ S.~t¢lf 7~--lS~-~~ed".ob.. ~~.to.: .-th,~ .. · .··._: 
. · ... - .. · . _- tiritl~~ -~h~t ·ili.e-. ~~tUr~te~t'brin~: proVided ·--~~--~e-..p~mp· .60. fro~ the .. 

. . . .. ~t~r~ge tank 4Q_ reach~~·the ele~trolytl~ ~ell 20, ~he· measured c~ent .. 
. . . . . . 

I repres~n.t~ -~o~duct;iyity of the raw: w•t~x as described. aboves and is . 
s~all.er than the target value I<>°-l>Y .. ~.large t;Uil_ollD.t. IIJ._.01;b.er .. ~ords1 the · 

·m~as~e4·((.u.rrcJit.i does. no~-i-e.~pon4 t~-~~ tlow-·mn.c:nmt P durin,g dtl~ 
.· ti~~-·perlod ·.(s.ee Figs~: s~·lo, ti~~g .tl~t2)~, -Acc9rdinity,_. dmng this 

peri9d, the. flow a,µ..o?t-P ·4i~ch~ged by ~e· pump 60·-~s ·.inci:eased · . . . . . . . . .. 

reg~rd,iess~~f·w.ll;~the.r· or not the :flow ·am.o~t P is·.·appropriate .. ·. 
·. · · · .. ·. o~-~e ~i~~r_-·hudt e~c.ept f~r tli~ vecy r~e·c~s~ whete--a-kind 

of raw water .rapi4ly ch~g~s> for.instari~e ~s when the .·~le~~olyzed 
. . . ·. . . .. .. . . 

. : wa~e~ :production SJ$tCm. is moved to rem Qt~ pl_a~e," the fl~w amount p. . 

·is usUai~y s~tur-~ed ~t~ .:th,e v:i.lue cfose .. _to. tbe -_memori~ed. Va.l~e RS . 
. . · · _ . alre~dy. leamed ~d-:iiieiD.Q.riZ_ed~ Th~~efo~e~ ·if the. initi.al .flow _a,iiioliD.t 

. to b:e ~sch~ge~ ·l>yJJl.~ P.u.Ui.p' .6:0.· is. set.at th~ :m~J:Q.orized·vaiue R8,'.-t1le· .. 
. flow .~ount p·~ay<be~oine too· 'arge during above mentj.on~d·perfod 
(see_ FIG.9, OSl)~"._If the flow a:in.ount P. becomes ·too large. chlorine . : . . 

gas j:s g~nerat~d and·lll.~Y-~!J:U~e gas smell<pr.oblem ~r erosion.of metal . . . . . . . . 

used for the system. 
. . . 

: _To.solve this.probl~~ .~n the ~odified embodiment described 

aho.;e,. . th~ initid flow :ainount· -P· is. d~fuie_d to be a valu~ obtained by 

· subtr~¢ting the v'°lue Y £.ro:m -~e.· ~emorized valu.e RS~ and the value 
Y.~s designed to be a, value corresponding to time period the saturated 

. . . . 
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. ~ . .. ···~·· . . . . . .. : .· .·. · .. :. :· ..... : :. . . . ..· 17 .· . . .. : . . . . . . .·~:.:;t:: ~·. 
· .. '; .. ·· . - .·.. . . . .: : '·· - . : ··. :~·:, . ; . . . . : . . .: _-.:_~~;: .. t'.~.'· 
. . . .. · ... · .· : ·, 

· ·· ·· ..... · ·. '.: ._.-- · .:b.$¢ .. '.dis.chks~4·-by:th~.p-unip ~o--~eso-to t~ach the:·electi:ot}rtic-.c.eif. · · · .. ··. :·_.·>:. 
. . . · ·.20:·-ct.e>Jim;~ ··d~i·r·.·~~>thc fee4bac:k ~QJttr~l). By tltji ~eans:i.'·tli.~ . ·. · .. · 

de~itY :c;,f.the· ·di1~~~d".".bri:ne .can .b.~ ~4dJ~§~ed ·to optimal: value within..-.. · ··, 

. . .. ili~: p~~.detei~~~d:·t_i~~- .p_eri~cl, ~d:;g~~~~ation ·of the ~hl~r~e ·g~s "i~ _ . · 
.. ·.:_.-_ ... · ·... .: .a~qid~cl ~~c~--~e.:e.~~es_~--~··the cleii.$1tr .. l?~coines small. (s,ee.F~g.9,°lO:i ·_. 
: .:. ·._ . ._. · os:--.z--<qs".1>. -·--: .. ·:; .... · · .. _ .. · ·· .. -·_·.· · · ·_ .. ._ ... ·. · 
. . . . · · , ·:tlereinaft~i; .. a .. ·se~ond ein.bqdhn;~nt -~ aoe.ord$ce .-With. the .. , . 

· __ · . . · pi~se~t.inveh~~-~'. Will. ~~,=-de.~~tib~ci~--T~<;- ~eco~d· _emb94fm~nt:.is .. th~ :- · . .. . 

.... · :~arii~: . .-a~:. -~~>fi~st ·:cn(b.o:di'~~~~: ~~c.cp_t ·:taat_ di~- ~e99nd_ .:eni~-o4iiXtent.: .:: .. ~ ... · · '.·:'· _·: .. 
:.:. ,'.·$~b:sti~~~;.,~:~~~¥.-~--s~p-~ hi-F~q-~, ·~-:-~o~._~iie_ ~outijie-.sh:~~ ~-FJG; .. 2._·_· · · · .. · 

In 9per1Lti9~~--~~ ~~t ~Jribodiment s~s ~e (eedback, control, for ·the 

--fl.~~- ~~~t 'p ·_d.is~h4rs~d by th~ p.ukp 6.o _hninecliate~y aft~r· .the 

ilµ1fal value ·of th~ flo~ am~unt-P ~o -b~ .discharged by the p~p 60 ·~~ 
·set .. ~~ . -~~ · · stor~4 an.i,ouµt. Rs w~¢n . t;he ·sy$tem _· $tarl:s i~rod~u~i~g 
'elec.~oJi.zed~ ~~~et,. _wh,~eas the. second ~mbo<lfment delays. operation... . . . 

of th~ fee~l>a,~~ -~~~4pl f9r .the .. ~low mionnt.:di,s~barg_ed by tlle, p~mp 
. 6~- :~~:"~~_lcb the'.: ~owi.t .. P : ~til :~_e_. ·m~asn~ed c~en-~ i becom_e~- . 

· . .l~ger:tlian a_p_r~d~tenµ.in:ed referenoe v;-.Ju~ (for.iµstance,. the target 

. va)ue .IO). ·:Note ~t. the_- desc~ipti_o~ will. be._ _gi·v~ --~e:~o~din~ ~o tb_e _ . 

. -routine· $hov0i in FIG.3, ._however, detailed· .explanation will be 

o~~~d--on the~ ~tep:s. which-at'~ t~e same as ~teps .in FIG.2-~d ~e-· 
labeled·th~ same :n~erical n~b~r. It is aiso noted that. FIG. l.l is ·a 

.- time ~b~ t~ -~h~w.ihe"flo~ amountPa~d the m~a~u~e~l c~rre~t-I ~-. 
. . ·: . . . . .. · ... ·. . : 

the· co·urse ·of time .after the .start switch -72 is turned on in the second . . . . . . . ·. ~ .. . . ... . . . . . . 

· el:n.bo~ent. · 

N~w:i the eleQtric control ci~cJJi~ 50 executes step~ shown.in 

· FiG.3 to ~ia~tp~oqucing eiectrolyzed w;~ter (steps.300,. 205,. 2.10,. 220~ 
· ·225. and 230) when _the operator turns on the start switch 72 fo.r the 

first.t;ime since the.po.wer supply switch was turned on,. as the.systen:.i 
. . . . . . 

accordjng to th~ first embodiment does, and sets the initial flow 

amount P to be discharged by the pump 60 at the constant value RO at 
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s~t>-:i3o-~ . . . . . · · · · . . 
· · · • .: · When the :electric conttQI .cii~W:t.;so ~xe~~tes :tb.is:rou.tine from· 

: -~_tep, 3,0<i_·•ga~,:·i~.~-~~~-~ds:_-~<>-·-st~~ '3~:t;~{.~~~h-,;~tep:s-_2_os_~d ·2~0· i~ · · 
·det~f~Ue ~ie~ttj;i~~-~p7·is·."O~~- .th;~'.·#~g_·"F' ·i~ u~ed to p~oh.ibit:~¢···: 

··.feedback. oo~!I~l._ior_· th~· ·flow· ·:a~o~f ·p·: ·discharg~"d· ·by. the pump 60 . 
· ·L~4 :1~: s~t·-.at "<t :~y -an. oi.~tial . .-t<>~tiii~. ;ij.o.t ~o.wn._· t~~s~· tile· electric· · 
.. ~~n.~:~l. ci~~-~~-:-~9-·.·~p~~j1i~. -~,y~~~ ~~s~~¥::at :s~ep g ls"_ ~d :pro.c¢ed$·. tQ ... . 

· · ·. : .·_··~t~p ;2..4~·,_to .. ~!al(t~e_:f.~e4b~~k -~~~~~l.i~e,cit~~e1}r-. i~ whfch· .. ih~ .fio~ ... · 
· .... -~~~t"·P io :~_~_:d~~c~ged _by:t1ie:~-pu~p<60.-i~:·.-~er.at .. "P+~·(I(>~rr.· 

·.· .. ····~~· 

. "· ~-.~ .· .. subs~quently~ .~Jie. ~lect.Tic-.control_· cir~uit .. So· stores the .-pre.sen~ .flow. . . . . 
· amoJ.nt'P. a.s ilie·:.~e~orized. val~.e ·RS ~t ~tep ··2so,. and ·5~i~hes .fuis . 
rontine ·tentativ~ly _"a~ step 395. From this. time, _the ele~trlc .. control 

circuit 50 repeats· steps above to· produ~e electrolyzed, wate:J; and to 
. . .. 

-renew the memorized value. RS . 

. . . ··men "th.~: .. ~-~-- s~tch" 72 is tumed off, the electric control 

circuit>.50· ~top$ ·-Qpex:atiori. .. !or. _p,...pduc.i_ng ~le~fi;olyze4. water.·. More · 
. · · ... coii~retelyl!. th~_-.ck~ujt -SO 9bt~1~~. ".No;,_· msw·e~s ·_a,t:. bot~. step~ __ of 2·0~. 

··: ~d 240~: ~4. it pro~eeds to step:·3·30 t~ d~~e~e whC?th~r the· siat~ of 
the· start switch ... 72·was .".on" state :when it .. executed this. ro-u.tine 
previ~U:sly. 1n ~Id~ e.ase, the circuit so,.ob.t~ins."Y~~,, ~~swer ~i ·step. 
3JO ~d · carrie~·. · ~ut · nec~ssJµy . operation to .. st~p ·~~odu~ing . 

· eie~~·ol~e·~:. Vf~~~r: · ·s~Jl as .. ~tQp~j.n;g,. a,~ply4tg VQltag~ . to .. the , 
. "elec:tr<>des 24~ 7s~. -stoppi~g the operation of the pump 60.~ ancf closing 

. the water ·supplY.v.aj:v.e 27 at a lapse of-~· predetenn~D.e·d time period at 

. steps 255~ 260. :N<>~~: that operation de~.~rib~d ·so far ~s substantially 

. the same.as opei:atio~ pf"tbe system acc'o.i:-4ing to' the.first embodi~ent -. . . . . . . . 

carries out. 

When the-operator changes ~e state .of the start switch 72 

from "off' state to. "on" state (Le. th~ operator ~· ·oII. the start 
. . 

switch 72) again,· th~ electric ·control- circuit 50 executes: steps 300~ 

205, 210 and 220 to open the wa.ter supply valve 27 and.to su.pplyth~ · 

. ' 
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:.-·/. yol~~Jp·.~~~ ~e·:·p.Q~:~t_' sourc~ '·3.o_.· It. ~Q~'.pi:oc~eds t~::stc~ 2~~, :~~-th,~ .. ·. .. ... 

· .. ·,. .$y$~~ .. ic¢9~4i~i·;t.q.:ili~·: f"~t,e$~·Q.d1iri~1.:4~e~~ ·l'he- electri~· contr~1 
... : . · ... · -~irc~t:s:o .. o~~~ ... -,.N~~- ans~~r .. '.at:·.sit~'.:~~~~-.Jlec~~~e thc;.~ta;rt ·swit~h.: 

·. · .. · ·'. ·,~"h~-~- $·~ady·--~~g¢dit$:$t~t~JJ:~~ ~~~-:~ta~¢·t~ "on" stat~ .. ~er.th~ 
. ·. :···,:: :-~~o~~~;·~~µ~p~~--:,~~~~~~-~~ ... '.·~rii~ci· ... ·.~-~P~~. ~s:_ p~int ·.o!: :ti~e>·.· an_~ 

... · .Jhet~for~; it.is 1'CJ.~ .. ~:fir~.t.#~~ for the:c1:1:~uj.tSO-~. execute· s~~p.225~ 
·· ··: A~~~~~(~giy,". ~~:;~~~~_t".$.91l~99eed.s to:: ~t~p-'3_QS.-.t~ :s~t. -~~"initi.~.f fi~w -

.·: · ,. -.. ~~~t:P:'._(ijS_~~g~d.-by_~e;p_~~-:6~·atih~:-~em.q~eci"yil~e Rs~ Th~:. .. 

:.· ·'. .·. _eie~~c-·:c~~~~t.:_eij:~uit.:.-50,-.theh; set_~_"fl.~g·~~ at·"I~ at._·s.tep 3.lO. to: ... . : 

pr~liii>it :th·~· .. f~e4.h~~~ '..c~~trolfo~ th~ ti~w · ~ount .. cli~~harged ·\,y the . . . 
· p~pfiO·~-,-~~ _i>T:o~e~ds ~o ·st~p 39S·· to fi#~li. this· ro~tln¢ _·t~~tati.ifely. · _" · 

By fu.e ~haµge. in fl~g "F" from, a:·o':' to "l''" .wlien this routine is 

ex,ec11:ted ~ex_t,~«;7 :tl.ie system carries out ... conifol to_.:hold_th~.initial 
·.·fi~~---~~Un.t ··p· .4-isc.har~e.d ·by ·-th~· p~~··.:6ri·· (-~)··in.stead ·of ,the 

. f~~db.a_c~ co.~t~ol fQ~th~ flow amo~t P .. Mor~ co~cretely~:ili~ ele~tri~ 
. COIJ;trol ·circuit 5_() .. proceeds· to : StepS' .30Q:r 2057 . -i4o and 315 to 

· . de~~e wh~~her -th.~ ~~g· "r~· .is ~ i ~ .. A.i:tbi.s: p'o~t-of ~hn.e·;.since the .. 

flag.·'"F_".·was.changed.fro~. "O". to ·"-r~ t~ the ·pre~o11~ step 310~ _the 

electric. ~ontro( -~il'.c".'it. 50 .~btain~ "No" ·answer at step. 3.15 a,nd 

· -p~oc~eds: t~ step.3io.:instead of ~~ep 245. · . · · ·. ·. 

lhe·. electri~· cqntrol.· cir¢uit . 50. deteim.in~s. ~hether the· . 

me~s~~d cui:r~~~- ~ :bcoo~es. equal. to· or· larger . tliati. th,e ref ere.~c~ 
. value l(T). a~ step -3l0~ ~ot~ -~ha~ heie~·':th~:~et'~i:ence· ~-l~e l(Tl is . · 

- .· . . ... . . 
define4. tc>"- ~e. eq~~, ~~. the., tcµ-get value. 19~ Sin<?e the electr9lYti~. celi 

· -·20 · is filied . with_.-.raw· water. bn.me~~t~ly. after. the systexn . starts · 

pro~~o~g ~e -~lec~olyz~d wate~,- the -~~~s~e·d _cun~~nt I is -~elatively 
small .. Ac"cordiiigly,··t'he-cii.-c~t "so" obb,:ins·· "N~·,,·. answer -~t st~p ·320 

and propeed~ ~o. ~iep 395 to ~mish tbis;~9utine ten~~tively. ~~oin thi~ 
time, the . electric. . c9Jitrol . circuit 50. J."~pe~ts steps abov~ . until it 

~btains .-~~s" .an~we~ at .step 320. Tb.¢refQre, ._the flow amount P 
. . . . . . . . 

. dis~~g~~ -~y the:_P~P .60 ~emains to·, b:e the_.-jnitial flow amount 
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··which is equa!"'to.-the ·stor~d: ~01U1:t-.(nietnQ.~~~i".~~~j R.s.~·. .. ·· ·· ·. · .... 
By ·oper~ti-on. d~s~r.lbed ·. ~b~vef;. :~e . ·pr~du~ti~n.- .of the : .. 

. . . el~~trolyzeiw~t~T·.is ~tartei·~.d in~. sa~~te.d ,~rlne. fJ;9m the·. $to~~g~ 

. · ... ·. tank .4o·· ~each~s;.~c-e~c;c.tiolytl~ cen:.2o>rh~s~ ~~:in~.-~ur~d· ~~ri~ntI: :.· 
:· . · · · . ·, _;· ~~~~~~~-. A.t. ·~_-.l~p.$~ · o( p~e~~t~~~j~~a: ~µi~/p~od .i.ft~r· the: st~1r(o~: · · · 

· ·· . ·th~.-p~o.~U.cti~~:·c)i ~le".trC>tyz~.d, w~t~i~ ·~e_.~¢~sm-~d.··c~rt~iitI beco~es_ ··. 
·i~s~i: .th~· thc{tiis~i. ~~~J(r> .. (i-er~~~~c~· ~~µ~ ·~o).~ ·bec~_µ.5~. ·th~' ~~Ii 

.·. , ~~ .. ~·~---:~~~-~$.,·~he.dil~te4···.b~n~ \v~~~Ii._co~~~-:~ ·mno~t ·~£.t~e 
·· ·satunt~cl. ·.brine. j~. •~c-oi:dance·· :witJt:)he.: ine.ni~~~~: value ·Rs~ Tb.us, 

·the i1ectnc ~~~tt~r cb:~~it s·o obtains· :"Yes~ ~n~·we~ at. step 320· .. ~d·· · 
p~o~e.eds .to .. st~p. 325 .to clla~g~ ,flag ~Fr-fro~·C(1~ .t<»~o~.· As·-.~ r~~UJ.~ ·. 

. . · .. .' . . .. . . . . . . 

. when: the· circuit SO e,xec.ute ·thi~ .routirtc ·.next ~e~ it. obt~ns "Yes" 

. an$wer. at .step. 3.15 · fol}.owing: · tlie · st~ps . ·3 09,, 2.05 . ·and 240,, .. a11d . 
proc~ed~: to ·step. 245 to start. the .{eedb~_cJc·, ~oii~oi. Th~_. circ~t SQ.

1 
_ 

then,, .prQceeds to step :iso to ··rcnc~:· the''m:emodzed value RS by . . . . . ~ . : 

··setting the ~emoi:fa~d value .RS· at lfi,e present .flo.w am.omit·~-
ob~~hted ~t pr~Yio.us. st~p 245.~ T_his feedb~~k··~~:iitrol .. md tb.e:re~ewal·. · 
of :fh:e. mem~ri~ed ··value . RS ··is. continued until the op~raii~n . f~r· 
stopping .prod~ction of the electrolyz~d water· ~s ~a.¢ed out at bo_th .'. 
steps of2S5 and 260 that follow steps 300,, 205~ ·240~ and 33<fw~en 
the start ·~witch· 72:.is •turned off-

.. AC?.~ordUig to .~e seco~d e~bodiirient desc~ibed aboye,, cl~ 
· the ··time· pe~io4. bet:Ween. ~e. ~ta.ti·:~£:: the ·producti~~ ·of th~.· 

electrolyzed. water and the tiniing · thS:t ·the· ·JP.¢asured· curr~nt I 
b~comes larg~t th~ the target .valu~ IO (s~e ~IG. 11, ~l-t3):, .the flo_w 
~ount disch~ged P by the pump 6~ ~em.~ns at th~ memorized ~aI1:1e 
RS whlch wa~ r~newed ·under the . previous fee<Jb~ck control .. 
Therefore1 the generation .of the chlorine. gas. is avoided since the 

. . . . . . . 

flow amount p· 4ischarged by the pump. 6.0. ·do~s npt bec~me. too larg~. 
Note that, ·a.ltb.ou$h th~ flow ainoU.~t P discharged by the pump 

60. is held in the se~ond em~odiment,, the con1;rol t.o substantially 
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· :_. ~~~_ti)e·.#o.~.:~~--~~-'P,:c~:b.~.·~.&,dop.~~cJ-where the--.fl~~-amoµµt P .- · 
:-':_~ __ :-.•d,J.hs~4-,by·,·~,Pf~d~t~nni,~d :_~o~t-.P~~ sec~nci"-~hic~- is -very:·· 

.... :.s~: ~Q~p-~e~{~~~~e;~~~-~~f p~-$~o<)nd. by w~ch th~ flo.w~o~t::P . . 

:: _ -~ .:·:i~-~aj~_ted.·ed.~i-~e.'fe-~4b~~kcon~9L~~tis:i the flow . .mount .. P c~ :_ · 
:·_ -::_. :. _ ~ b~·:: ~~l>:~~tj~Y:. ~~Jd'.-.:~~---.:~~ ---(et<lb.a9.k';--~O.ll.~-~1. with -u~~~ .- the ~ai~'--

. • -< ~~e.-.~~~ --~¥~~'~ -~~tr~~~1y: :~~a)t~~~p~e.d' t() the val.~e "~"- th~t is . 
·_ .·_ us.~ci·~_:,th.~--p.~~--f¢.~(Jb~C?lC'.c~~µ-o:l_-de$.9rib~d- ab9ve~· Also:i. t~ ~ns~e -.. · 
· ... ·-:··to.iav~-__:!~¢db~ek· ~9~~o( st~t; ·tile: ~~f~r~iice: vaiue. l(T). c~ b~: t~~ · _ .: 

·: · : ·_ .:.vai~~ ~hi~h· i~ ... ~-dt.~r.:"t~~: th~ target· val~e 19- by·.~ P.r~d~~c~lri.ed ·: · · ··· · -· · 
.. : . . .. ', ·· .. : : .... ·_-., .. :"· ·. :. ": .. · .. ·. ·.. . .··.- .· :.·· . ·. . . . . ·.· . . . · .. 

. . · 8JD.O~t.' .. 
. . . . 

· ·· · -H~rei.J;i.a:!Jet~ ·a _fir~t .. to.9dificd -ef:Q.bodiment of" the . second ·. 

·emb64i~eJii wii.i ···be· ~~~crilled.; . In. tlµs ·J.irst.· modified e~bodi~~nt, · 
. . . ' .. . 

_ro~~ine~--~ho~.-i~FI9's .. 4 and 5 is _a4~e-d·t~ the. ro.utine showii ~Fig. 
3». Th~ ad.d~d--i:Q~ti.D.es_ ~e ~xec~ted _._t ,~-~redetermined time -inter'7~1 

. ·'fiy the el~ctric co~~9lck~W.t~Oto. decre~se""tli.e-~eference value I(T) 
. u~_ed_..at ·step 3·20:·~--.~cordan~~:-~th-.l~pse._of .time ·after the.sy~texD. 
- ·starts :t(> __ .. prodµ~~ ~~le~iroiy_ze~ wat~r.;_ · - -. · · . -· · · ·· · · · · · ' 

·. Whe~ th~ start sWitch _.72 h. ·.~ed' on, the ele~tric -~ontrol. 
·circuit _50 st~$ the roQ.tine -~~oWn. in Fig 4 frq~ step 400_ .·and 
p~oce~ds to . .- step- ·41-0 to. determine whether flag "G" is ~l... Th~ 

... ~lec~9-.control.~irc~it so. obta~~s "No•-'answer .at step ·4~0 sine~ ·.the 

· fl~g ~G~-~-~~.lafu~4-af.terwards,-is·.setat·~o" ... at st~p ~-3o fu FIG.-S. Th~ 
. ~ir~µit. 507. the~ .pr~c~tds -t~ -~t~p 420 ··to :aete~hle whetbe~ the -~tate.- .. 

~ffh~· s~ sWitch.·72. i~ changed (roni.~~ff' ·to ~on" state. Since it is.-

. • tilne ~ed!ateii ·~fter the:· .start sWi.tch 72. was tu.med on, th~ electric 
. . . . . . . ~ . . . . 

.co~trol circu,it.50 obtains "Yes" answer.at step 420 and p~oceeds to 

. ~tep 430-.to s:et fla,$ ".G" at "1". At.fue next step 4403 th_e_ citcuit so 
. i,ncreases the. value in timer T» whlch is set at "O" at step 520, 

e~~l~~ed'. ~at~,:_.by··f(l~-. Then,· it proc.eeds to step 4SO to obtain I{T) 

-. from the ·t•ble- ·in ·accordance with f:h;e value in the timer T and . . . . . 

. -~~s,hes. this ro~~e a,t s,tep 495 tentatiy~iy. 
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:· . . . . ·. . . Wh~ th~ el~ctdc c6ntrol ckoultSO executes. tlu~ .rotitine .. ~~xt.: ·. . ... · . 
· '. t.iw~,-it pro~~~:d~::·~o· ~~e~:'..4~o"·frc,~. $te~{:4io7 .. s~9~ -~~·flag: ~G~ .. wa$ .·:'_ .. .. ,_ .. 

· '.: · · · '.chahged -~ ~1•: ~~ ... ~tep·.4:io. ~x~c~t~d pi:~Yiously7, to ~~~e8:se the ·yar~e:. : 
. ._.: . . in. dJ.e'~er T.·:~d·p~o~~e.ds .. ·t~ .. $~p. ~so·~ o~tainl(T) fro~ the·.tabl~ in"·. · · 

. : .:< ... 
•' ... >;~· 

.· . · accor4anc~. w1$.:tli¢.··vaIµe._ ht .~e· ~~r:t~ By the ope(atfon d~s~iibed. 
". · · ...... ~bo~e~. riie ~e~'..T: ·i.-~di~a.t~s :.~~ ~~.n().~ .after ~e. ·~ystenl.. s~ts. th~ : 
· · . . i~l'.~·d~ctib.n:: ·or.)h,~. ·~1~~tt~~Yz.~d. ·wate~~;: .. ;~nd .'1i~~~(Q·r~~ :· ib~· r~fe~~~~e '_: · . , .. 

· .. ~,.1ue -Irr) '.i~.- ~b.tiin~d itr: ~c~or~c~· ~iih ·the ·ti~~. J)eri-0·4. afiet .. "tb.~ . ·: .· .. . 
. -.-..·: .. ·. --~: "·::~~tem· ~~:·:·tl,l~_.:-p~<>,d~ci~o~.:ot th,e-.ei~4trpJyz~d .. ·w·~~J; a~: ... ~t~ir4s<).-'~ ·-_: .. .... : ... ··:· 
.· ·. . .: ·N:o.t~·tltat;.-alth~:iigb.-th; 4hle ... ~~ed~· at. ~.t~p 450.i~·'.tli.e. ~ne: 1.beted (a). . · · 

·. · ·whi~h is. de$ign~4to .:d~crease e>r .main.ta.in: the ·ref~r~n~e valu~ ·I(T). hi 
... ~QCOt4ance· With .th.e VdUe in the. timer. t, -it :is. $Ub$ti~~Cd ·by a table 
· .ia.beled (b) fu:~li~c~:th~ ·ial~e.:I(T) d~cr~~es· ste~:wise._in •ccor4an~. 

Wi.fu ~~-value.·jii .the "tim~r T ~r on.~ l~bel¢d: (c) fu.. ~hich.the ~ue iCT) 
de~reases c.ontiµ~~rtsly:in. a~c~r.dali.ce ~tb the Y.aiue i.,_ th~ tiDier T. 

·' FIG.· s ~hows~ tori.ti~~ t~·i~set fl~g ~a· .. ·~d·th~ Va.iue.iU: th~-· 
. . . . . . . . . . . . . . 

·timer T. at "O" ~ When -th~-. electric ·control' .ci.rcuit so exeeute~ this .. 

routine ·~t·a ~r~d~t~mtln~d ti~e int~zy~i the cµ~uit.50 proceed~ to 

step 5.10 to de.t¢nni~e wb.edi.er the staxt·s\Vitch 72 .changed i~s ·state 
: ··.-:from ·"on;, to"~ofi' state. If-,th~ circuit. ·SO obtams ·"Yes» answer,, .it.: 

pr~~~-~¢ds.to.~tep~ S.20 a~d 530 to ~~set"both of the ~ue in the:ti~er·T . . . . . .. . . . . 

and. tl!e. ~ag:_"G",.:&t·,~.02' .·I:~~p_ectively.: . · . . . 
.·: ~ .Accorcilllg.'io.t4e -tllst ·01odifie<1.~in.bodiment d.escribed: abov~~ .. 

: ... siiic~ the ~efere~~,e ft.Jue 100 de~rease~·in accordance with la~se ~f · · . . . . . . 

time aft.,r t4e systeil'l . starts t9 produ~e eleQtrolyzed .water, it- is · 

. ·avoid~d· th.a~· tb.e t"eed'Jiack control for the)flow am.oUll~ P is no~ carried 
. . 

out because ~he electri,c control circuit s·o continues to obtain "No" 

.answer at step 320 in· FIG. 3 in rare case_.where the measured current . 
I doe~ not incre11.se 1~q;e enough ·to start ~b,e feedb~ck control becaus~ 

of·changes in pressure of the raw water:from the external source of 
raw water or in density of brine stored;'in the storage tank 40 (i.e. 



· .. · .... 
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... eh.~~$:::¥::~~~~~3::~~4~~~~:·9f·:~~::~y:~~).. -:~~c~~d4igly ~ ·it."c8:n 
b~. _av~~<t~_d.~liat,ih9;;~Y.si~~ .. -~-~: ~q·t·'._P.io(iµ~~:-~t~c~~Iy~ed:~ater··which 

: ·has :,<l~~fred,,prop~rtY.·~~~·a4~e- .. ~e ·. fe_td&a~k: c~~tt~l #.not carri~d·:_.~_ut 
· .: · · ·, · ·_··._··: -H~teirilliek;--;,a:-- .. ~~co~<£. fu6difi~:d:_--e~h~~en(of th~·- second. · · 

· .. ·_ · · :. · ~~~-9d.i·~-~n~~~m.b~--4~~-~~b.etl ~i~li-ief~teri~e:t6:·;1Gs .. 3, ~ ~d- 6 .. T~e .. 
·. ·.·. · · ~~c~JJ,d-~o4iii~'6J~~bpd~e.nt;~ses:_.r~~~~-$ s~~wn·in FIQs.3 ~d ·5.·.as 

· . . . ·.the -~~t ~~difie~::_¢~bo(lk~~t··d.~~~;_: ~4; ~~b:~ti~~~::~ ~~ufui~---~4o~· · 
~· ... 'in~ f:~G-:_·6:. f~r·: -Q~~'.· s~o~ .. -:·~: Fl¢~ .. 4 .. ~<>pt~d ·.·by "ihe·· .flt$t. ~od~fl~d·· .· 

.... · .. ·:: e~b9.difiie~~--.-Th~>~quthie s~o-~ in FIQ~-~---~~ .. _exe~t~d-b:f ·:~~ ·-:eiectrlc . : ·. -. 
. 9o~ttol ~h-cuit"-$o_:f1ta..1ap~e·of.pre4~te-~d:·tjme ili~rval to .. enfoi:c~ .. 

to ~t_tµ"t ~e fe~db:at.1' .controlf or. $.e ·f1Q-~:. -ount ~ · discha.i:ged by th~ · · 
p~p .6()·. ~t a ·-p:r:ed~te~~d thne perio_d :~r· the. system sUuts to .· 

. . . 

produce· ele9trolyzed water. 
. . . . . . . .·. : . 

. . T~t is, the ··.electric ·control circn.it. S 0 starts to· execute the 

. routjne·s~own in.·F_IG.:.6.at s~~p-600 -and ·d:et~rmmes whe~er the flag 
. ·. . . 

"G" -is ~l·n at st~p ·6os. When the start 'switch. 72 is in _,he "off' state, 

flag "G", h,as b~en. ~~t .~t "O" b~c~u~·e ~.f ... st~p~ SJ.O aiid. 530 -shoWn. .in 

Fi.O .. 5,, a.nd·.thu~_.the circuit ~o o~tainS .. "No"' ~swe~ at step 665 ~d 
prQc.eed$. to step 61~ tQ deterroine whether th~ start ·switch 72 is 

. . . : .. . . . 

. tume~ -~.n. If the op.erator has not t.urn~d. on the s~ switch 72, ~e . 
:'.ci.(c~it.5.0 ·obta.Qis·"No"· all,swer.at step 610 and proceeds to step (;95 to. · 

· · ... fi~ish .this ·r.~~~~--1:entatively .. · ' . 
· ..... ~.-'..:~:under tb.i~ :--s"i·age~ '"'h~n the -·operat~r·turns · ·Qn · tlie. ·start·. ~witch· 

. . 

72, the electric co]ltrol c~rcuit 50 obtains "Yes"' answer at .. step 610. 

and proceeds to.-step 615. to .set flag ."G» ai."i". It then proceeds to. 

step 620 to increase the value.in the·ti~e~ T .by "1". Note that the 

value. in the ti~ei; Tis $et at ~O~ at step.S20. $hown in FIG. S executed 

when lh.e start sw~tch 72. was tlµ:ri.ed _off.: Subseql,lently~ the circuit. S_O 
. . . . . ; . . . 

determine_s· whetb~r.·th.,e Y.aJue .in the.~er··T becoi:D-es larger than· a 

predetermined ~Jue TO ats.tep.625. Siiic~-th~ ~~e in-the timer·T has . . . . •. . . . 

been j~st .stal'.t~4 t<> b,·~ _b1preased·.~t thi$ point of time~. the electric 

. ·. ·-~: :-~ 

:~~ 

-: . . 



·· . 
.. 

.;. ·· .. . ... . · .. 

·.: .. ··. ·. ·. ·. . .... ~ . . . .. . . . . . . . ~· . '• ·. ·· .... . ..... 

· ··· ·. ··:co~~-~f··c~cmt·:$:o·:<ib~~i1i_~)~~~a~.~er'.:~{step:·:,~2s ·~4 -pr~ceeds tQ. 

· i . '.< ·•- ··· .. : ··~-69~e!T~::~s~~c::tf~~~neort.~.·smcc flag 
, . ·. . ·· . .· · ... :~G~·.·w~s.-.$~·i a(~i~.:~t ~t~p.· 6t.5:::ex.e~~kd.pi,~Vi~usly~ ifpr~~eeds ·t9 ~te~· 
. . .. . ~ ...... :·.<>io··ft.~.rii. st~p·:·~-0.S ":dir~9tly:·:1~ i~c.re~s~: ~e .val~~: i,U·.':the:. ~m:er T. 

. : ·.' ... : .·~c.~~~4.i_rigly ~-.·~i~~e --~~ ~l~e: "µi tbe···:tD.n~f'r· ·.ih~cates a lapse. <)f_ time . 
· .. · a.ft~ ,:.di.~ ·s~~t~m ·start$ t~· P.~~d~ce. ~l~Qtrc~,,"1ized ·w:atc:r,: the. ci~~ult 50 

· · .. ·. -~:\>~t;atn.~.,::_:~Y~~~·:-.an~~~r,. a~ .. step <§2s ··:c~'J~:~·· ~ .... tb.e ---~~, ~e. · 
·, · ( . .- :· ... ·-: ·: ,._ · ~p~e4.~~~~~.~d:·.-·~~C.:"I~~~~~-~---TO) .:~.h6n,. ·,tb.e. ·.P~~det~~~e4· .ti~e. petiQd 

· .. · -' · · ·.]>~$~:e:~·. ~a~·-P·~9~~~a-~ .·t9:.'.$~e;·: 630·· i9· ~et·fl~g ,·7~_,-_:~b.ich .. l~ ~se.a. t<> . 
. prohibi1; . .the.f~edba_c" 6.o~tr~.i,. ·at .. "o''. As :a.re~ul~ whe~ the circ"idt SP 

. . . : . .. . : . . . ~ . 

· .. ex~c~tes rou~n~ .sh~~n.in FIG. 3~· ·:~t obt~ins. ·"Y:e.s~ ~swer at step 3.15 

whi~hJ~llo~s steps· .. of.3.oo,· ios an.<t240.~~·P.ro_~eec1s· t,Q st~p ·245 to 

· s.tUi; ·t~· ~ai~ -0.~~ die feed~)a¢k ·c~Jiti~~-~ 
~ . . . . 

: Acco~ding .to·. the second. modified. embodiment described 

-above,, .t;b.e feedba~k c.ontrotfor the flow '~9unt.P i$ enfo.rced to start 
. •. . . . . . ·. . . . . . . . . 

at:~ iaps~_.of the predetemiined time peri~4 TO .by ~:~tting· Flag F .at "O'\ 

·. · . Thetefore; ev~n in the, r~.e case· ·wher~ the .~ea$ured .. current I. doe~ 
~ot incre~se la~ge .eno.ugh "to st~rt th~·fe~db~ck control,· ~he circuit 50 .. 

can obtajn '~es11 answer at· step -315 t~ s.tart· the ·reedba~~ c~ntrol. 
-A,cc;ordUl.gly,, it· c~--be avoid·ed -"that the· sy$tem can ·not produce 

·. .. "de~tt~d electrolyz~d w:~~er_bec~µse .. the feedb~c~ c~~~~l 1s .not starte4. 

N~te that.· the ~ming ~ai: ·the measur<?d. ctµyent I b~c~i;nes. larger th~ . · 
·.th,~r~ference value:io usu~.lly 9cc~ b~f6r~.:the timhig. that the value· 
. . . - . : . . . .· 

m the timer T b~comes larger than the ti111e·period l'O~ In oth~r words, 
. . . . . . : . . . . ·. . 

tl;te time. period ·TO is defined. to be "l~ger thari. t;he · period within 

which the mea$~ed current l bcco~es: lat;ger" than tb.e reference value 
. . . .· . . . 

IO in most cases. That is, it:is inferred that,the measured current I will 

. not. exceed ··1;1ie reference valu~ IO if."it i!iii: not" larger than the r~ference 

· value .IO at -the iaps.~ of the .tim,c pc~iod. TO. This. i~ w:hy, the .second 

modified embQdiment sets. th~ flag ~F" at "O" wh~n the time period TO 

·. ·. 
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.. 
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.. 

"" : · .- Ji~: 1.>as~ed. · · · · · · · · .. 
. . . · ·~". :·: H~einaft~r:. .a .~J.rd:"QJ.o4,ifi~d":·-:.eiiJ.;b94i~eD.t··of the .. second 

.· eiubo.dim~ni will be·.de$·cribe4.:·~i~h: .. refete~.~~:·to .FIGs~;J· ·and 7~ ·ne 
· .. "· · ~·: ·._;r~uti~.e· shq:~ in .FlG ..... 1: is. ~n:e'.'tharls)~sC?rted . .-b~tw~eii th.e ·i-o~te that. 

-_: :: . ~:·;~~ c~~µi~·:so f~ll~ws wh~~Jt'·~btairi~ .~c:.~ ... ~W:~ aistep·~~() untii-it 
... ·pto~~~:ds. .to: stcp:~9{C~·e~·:_."A~ an.,d ~l,J.~·.~~~e!~d:i~ F~C;}~ 3)}~·or~er t~ 

· .· . "· .. e~(o·rfe. -to ·~~~~ . th~· .. fee~~·a~~·. ·:con~~~·: f~~ .::._~~· · flo~ ~ou~t · :P: . 

. .. . . · disch.atged ·b.y the ·p_u~p· .69. v.r4~1?-::~~ JJ.l~um ·:chal:lg~f·am~~~ per· · 
-· .. · .. " : .. · .. ·:._._ ...... ~e~Qnd~;ui;i:Iie"m.e~,$~~4 ... P~~~t·I-":cl.e. ··~~u~1nm".·~~~ge .. r~~ ~f.~e 
· · · ' .... : · "m~~s-llr~d ·e~rre~t) ~s·'~niane~J~1a.D. .a-.pre4~.~~~~4 :teferen,c~ vatue. 

· .. " M~1;~ co~~~~t~ly;. whe!l the ¢1ec~fo. ~o.ntr~i clr~uit so "obt8.ins.- . 

. "No". ans·wer .. at .s~~P .320 in FIG. 3 si:D.ce··.tl;L~:.~~a~m;e.d ~urr~nt I d~e~ 
not exceed the ref~renc.e value I(T)1 it .proc~e.ds. to step 71.0 to store 

~en. (10) m.ea.sur~d .CJJ:II~nt 1.(~en data of .Di~~ured_.c'1rrent I d.e.t~cted)~ . 

.. That .is11 the. vat~e.stor~d in lhe RAfy[ I(n+ 1j i.s tr~sferred to the value · 

i~ .th~:AAM l(D:) .wh:ere ~c"n~. is a p.osi~ive.l~te·g~r·nwP..bei; from, ·one(l) ·~~ 
·D.m¢C.~),· .. fo~·i~s~n.~:~~ ·th~ coritent,·m..:die 1:i ls.:·J'.~i>ia~ed by.the·~~n~ent 

. ·in ~~.· 12:. arid '_th~ .... pr.ese~t. · me~ured .. · cUi,reµ.t, I: ·(~stant . mea~u~ed 
·cUirent .I) is sto.~ed in the R.Afyf 110~ Th~' ·~ircµit 5'0, ~en; searches the 

· .maxim~ .v~u~ i~ amo~g ·.vai~es :~f 11.t~· IlO at s~ep. 71.5 .and· 
. .. . 

· mi~um .. yal~e IM~ 8::o1~ng. values of Il to ~10 at. step 720. 

·: . Subse.quently, the, e.itc:u.it SO . calc~l.ate the dj.ff~rence D betw:een .the 

: '. · :muim.~.~alu~· JMAX.and th~ DJ.i~tm~ yal~~ ~· ~s ~ c~g~. )."ate · 
. . ·. ·.·.. . ... 

. of the condnctivity of the diluted brine ~t ... s~ep· 725. ~d proceeds to _ 

step 730 to determin~ :whether. the .di£fe~~nc~ D . is. smaller than th~ 
pr~deter.m.ined ref~J;'ence value po. If the:c.ircu~t obt~s· "YesH answer .. 

. . ·. . . . . 

it proceeds to step 73 5 to .set the flag "F" a~ "O" in order to start the 

feedback control. That is, the ·circuit SO· is enforced to obtain "Yes11 

·answer at step 315 in FIG.3 and to start the feedback control at step 

245. 

According to th~. third .~odif:i.e4 eJ:llbodiment described above .. 

. .... . . 

. . J:l 
:.···;:-;*, 

: ~~l~J·· 
.''. .. 

.. . (.~ . 
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: . . ...... ·. . . . . . . -·. . .. . : :. . . . 
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. : .... ~~~~:~~- cllff~te~pb .. ·D.-~~~~~ned -~boy~ .be~9~e~.·.smalier.·tlian· .. the··. '. ·. :·._:·: 

. . . r.~f~t~~~~\ialu~·.··pQ.· "(tb~ is,. when:·.·~~.:ch~g~. :rate.· in" .iJte,·me~.ti:~d: .. · .. : · ...... . 
.. '·c~~~{[·:cJ~~g'._~ ":c.~~in~ t4ne -~eriQ.d-·i.~. s~~l)~ the f~edbac~· coritr~l . . . 

· · :_ .. : . ·. ·.· f~_~'.-~~:fi.~.w~a.pµ~t~_di~_¢h~g'!.4 byth~·p'~p·.60 is starte.d. s.in.c~-ii.J.s . 
·. ·. . . . ·· ....... · ..... • .... · . .. . ... . ..... :.· .. ·.. . ... 

. · · . ..·prop¢r ·t<;. inJ~t: -tl,.at the m~asur~d· c:urrC?~(".'l· ·Will not ~~ceed ~e · . 
. ,. ·. · -~ef~;w;:e~ce··:v~l~~ ;1(1,')". ·.IO any. ~o~e;_·. DY. :-~~~s · cJes~~b.ed> ab9~c~. j~t. · · ·. · 

· ·. ·Iik~:-:th~·-.:fii-~t o~:.th~·;·second·~odi.fi¢4.-~m.bodiihent~. it:"can'·be ·-~voided:· .. : · 
. -·: . . ·: .,/· :_.· .·.-:_ .· .......... , ... ··. _ .... · .... _ ·. .. . . .· ........ ··-~ .. ~:.... --~ .· . . . ~ ·. . .. . 

· . . ·: . · th.at:.tli.~, $Ystem ::c~· ~ot· pioduce · de$ited. electroJyze4 .water be.cause .. . · · . · . 
'.· ·.· .. ·.-.tlic/'f~edb~~k··.~~*&:~1- is.··~·Qf··s~ea~ ... ··~- th~ ~~e ·.c~~~---wh~r~· :di~ .. : ·· .. :_ .. 

. . .·-~~~sured. c.~~nt.· i ·. do·~s not ·incre~$e · ··l~ge · ·enough to ·~ta~. d1~ . . . . . . . 

. feedJ>ac~. con_trol" ~ecaus~ of chitnge~ ~--pressure of the raw wate~. . . . . 

. '. :Q::om th.e· ~~crnal: source. of _water .. or 1n.· dei:isitY of brine $.tor~d in the . 

. stpr~ge .t~ 40 .. :N,~te tha~ the num.per ·of'tb.e mea~ured ·cUJTent ·r 
s.~ot~d· in the llAt-4 is .not. necessarily t~(.10), i.e~ ·r~~uo, but the 
n~:t>er :c~ b~··(iete~ed according to~tli~· exe.cuti~n .inte~val of the .. 

routin~· shoWn iD. FI&.1. ' . . 

.. ·. · .... it·· i~···.P-~~rei-~b1e. that. nµ.t~~l ... v~~es·. of Jt. to .110 are set . 

· appropriat~·ly .io:.th~ .inidal._ro~tin~· (not ShQ~). ~xe~ute_d immediat~ly. · 
. . . . . . 

after the .start -switch 72 is tu.med on so that the circW.t SO does not · · 

obtai~ ··y~s~ .answ~r .at st~p .7JO since the· cui-r~~t d~ta of ll to llO·~a~ .. 
not b~en.~btain~d for ·a. ce~ain.period-~ediately after the'·system 

... · · st~ts to pr~duc~ ~lectrolyze(l w.a:ter. _Alt~mati~ely;·. the ·progr~ may 
... be .. d~siped ~Q.t t~. ex~~ute step 73 ~ llli'.til ·ill · .. ~ues of 11 to 110. ~e 

: . . :obbi~ed: pi:operly~ Mo:re concretely, :it is preferable that the circuit so· 
.. adopts a: timer just "like ori.~ sh~~ in FIG. 6 to ~easp.re. the tS:pse" of 

' ~ti.Di~:afte~ t~~ ·sy~tem. starts the p.r.odµ._~ti~n "Qithe "etec.trolyzed water, 
. -~d .a n~~ s~ep," ·a~·which the circ~it. 50 .is enf9i'c~d to proceed to st~p 

. . 

. 73.0·~fter the value in the timer becomes larger.than a predetermined 

· time perfo.d an~ to proceed to "B:11 sho~ ~.FIG. 7 when the value in 

. th~· ~er is smaller than the predeterm,ined time period. 

In the fi~st and second embodiments desctibed above, it is. also 
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pre~~;~~ie. tlul,t ~~·.' :m.e~9rize_4· :v~~e:J~~,;~• .:=.d~fined to be ·.a·. ·a~e~~g~ · .. ·._. . . . · · · .. 

val~~.Qr· &·.w.~·ig!lt~d.intejraJ ~fthe -~~s~~d:c;wient I obajn~d.~the: '-~·· ". 
·. ro~~e ... : C.u:C;re~tly'.···.¢~~~utel;·~ .. ~~I-· ~i )~.,the .routine pre~o~_ty_· · '. · 

.· -~~e~~t~d·,i1i:.~rder.: t:~··· $i;billze ·.··~e:'.:~a1~~-'·~ .. )4o~c. concret~i~~· wh~ii. . .· . . . 
. tli~:-.•~9~.~.d. ~~~~·~~bt.ajh~~ -~~ th~_ .. p~e~:~~tly _"ei.~~~t~d routin~ is:-4e~~~-ci .·. · .. 
· to--b~ithc; :vaj~~·R8~· .the·v~µ,e'.Jls_n -e;~·-:~~ ·~alcul~te4.by the ·¢q~~tio~ _· · 

·a8n ~.~:p~· ~.··Ci.-·~;).~.Rs~~t'\· w.~er~~.:~~-.1'~)~ .·th~. ·:0.~~<~~·~~-J:. . · · _ .. 
: di_$c~~1e~ ·.;y ~~>p,~p .~9 ·hi ·tlte .. ~~~s-~ti}:·, ~~~c~te4 rQ~~e,: ~~~1·.- -:. 

_ ·. · __ ·. : ·_:. ,:·i$ '.tlie:'.::s~Q:~~~1, -~µe .whi~ii._ ~~:._~b~~~4~:1n:. ·~e ·zQuUD:~: Pr~Yi~~SIY.·-
. . .cpc~~u.t~d -~-~-~4·. ~ _ is ~-l>~~d~t~~~e:<l·:vdu~.: between· ".O" ~d-·~1'1 • 

. _· ... Aithoµgh the .... e~bQdim.e~ts ··d~$cpbed '~bov-e : commence .·to . 
. renew· the: ·DJ.~n\~~iz~d . vaiue .. rui llnm,¢4i~tely. afteJ. the. feedb~ck .. 
· co~trol i~ st~ed, ·th~ reJl.e.w~ . of the .. -~~~~ri:z~.d- value Rs m.ay b~ 

delayed '1~til "ii pre4etermined ·tj.~1e -pe~i<>d ·pa~ses. ~fter. the feedbac~ 
con~ol ·w~: s·t~rt~d t9 .:obtai1;1.,m~x:e .stal>te .. :memorized .value -RS.· It· 

. . . . . . ' . . . . . 

: S~O~d QC noted~ ~t,_ in thi$ ~ay :of-r~.h-~~al O~ ·the memorized V~lue . . 

RS,· sitice theJ:"e 1.s. ·.a possibility that :the :st9red. val.lie. has .not beeu . . : 
. . ~ . . . . . . . . : . . . . . . . . 

. obtained·. y~t _eve~. after.--tb.e syste~_:has ·a.ir.eady siarted ·to produce 

·electrolyzed. waterJ,Dore .. than tWjce ~'(~er~~power supply switch h~d 

be~n-tun'.le.d Q~ ~he step 255 .s~oul~ be.I11odified iD:to the step._atwhicJJ. 
. the circuit 50.determin~s whether.·tl1c·mem~rized ~lue RS has l>e~ 
a~~~cf.y r~Ji.C'\Vt'.d. a;f~e~. t~e pow~J," supply:_ switch ba~ be~ turned. o~ . . . . . . . . . 

an4 ~he. circ~1t ·so is· eiifoi:ced to px:ocee.d::.:to step 2~.o wh~n the answer : . : 

at the ;modified step i~ ~N<I' t9 set-the iµitial.flow amount P. at RO, or 

to ~-t~p 305 if ilie a:nswer. at the,m9dified. ~1;~p is "Y ~s" t<:> set the inftial 

flow 8.Inount Pat value-f(R~). 

In the embodiments .described ·ab~~e:r it is also preferable that 

the system adopts a fluid pump of·the_t)'~e driven by each pulse of 
. . ; 

pulse. train signals from the: .. cir".uit 5~; just like used in the third 

emb~dii:nent described herein.after,, as tll'.e.fluid pump 60. 

Hereinafter, . a third embodiment in accordance with the 
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-_. ··." .. .Pt~s~~nti~ven,ti~P.:::W,ilf.-b:~· .4~~·~ii~~4)n .. de~ail ·wi~~- -.r.eferen~e .. to the : . · · 
· : '. · ". ~~~g·~· · sho~"."..~·: .. f.~Gs~·l2'. .tQ'. .. ·~l~~. · i:ij~ ttmci ... ~in.bodime~t · i~ · · 
. .· ... _:.S·~~$t'1ttlally ... fhe ... S.•:~~':.-.~· fhe .. .'.fi~St.. ~4. -·~he' .~e~ond e~bodinient · 
._ . · · .. de~cri~·~.4·~·ab·oy6 :,:exci~~~ -~~t· ~e: pr~gr~ (rQ~~e)' to be' e~e~ut~:ci by 

.· · · ><·"··. :·ih~-:~~~-c~~~ .. ~9~4~i .. f~~:#i.~?;;.·:_::",._.:.:'.:.·> ..... · ·: · · · . . · · . , -_ . . . 
. . The. ·pl¢lp --~~Q.,te4 . ..i~: -~.i~ ~~c;L~inbod!fil.en,~ ls· :so.- "<~alled. ~-- · 

· .· · .. · pti):se: ~iyen p~p:~h~~~ ~sc~arg~~f~e sat~•tCd brine to mix'.it .. with .. . : · . .. . :·.. .·~a.~ w;s.t~r .bY. .. reclp~~h~1:·~QY~~e~t .. ~rt~~ aliphta~· whi~1i,"is ~~ved · 
... ; ... . . . : ..... -~;, .. ~ur~c:ti~~:· roi~(,S~~.¢~~~~-; ~:Y .· ~.·-..:~C:~vat~ci ... ~~_lenoid. by .. ~· Plils~ .... : :_ .. 

·-_· ... sign,8,1~ -The an;iou~t disc:harg~~ :by the. puin.p · pe1' one ·cycle _is·--coils-tant. ·: ' . 
· · · Mor~ ~on~~~~~ly, .f~~ · p~p· ~~~~--in· FIG.12 includes "_a pump 

b,~~sing . 61 . w~¢~-_ co~taµis ~ ·p~p . chamber: . 63 formed by ·a 
diaphr~~ 62,. o~e, way ·valv:~ ~5 which.-. allows . s~eam from· ~ntake . 
openfug.64 t9 .:the,p~ .ch~bet. :63 .o.:nly, and ·one way va.Jv~· ;hich 

.. -~llows :s~e~_fi-om. the" ptili,,p cblnb~~ 63 "to ·discharge opetring 66 
.. ottly. A plunge~. 68. i~. co~~.ct~d .. t9 the diaphta~ 62. and i$ "b:ia."s~d-. 
· toward_.tbe-_pump .ch.anibe~-63 (t~ ·tb.e..left.~·FIQ:.12) bythe di~plµ~gm 
··62 .• s. w~ll as a:·spr~g (not sho~n),· ~n the o~er h~d, .it ·iµ.~v~s in" 

· . rever$~ dir_ectio~ agaiiist th~ pU.mp· ch.amber· 63 .(to the right ._in .flG. 
Ii) by the f~r~e generated when. the··~olenoid 69 is acti'~ated· by ·a . ·. . . . . . 

. :Puise from the . ._~lec~ic .control circuit .50 "which functions as a .puls:e. 

gen~rator. 

·' - · : :'..:._..·With strU.ctilre· describe~ ahov~; ,.the, pump 60 recipi;o~at~_s -the -

·diaphragm 62 .in ac_cordance. :With the ·:rep~tition of ~ctivation of the . .. . - . . . . . . . . 

. s_olenoid · 69. (i.e. puls~. train ·signal) to ~uck the satur3:ted. brine. from 
. the s.~~~ge tank 4_Q and·di~c~~rg~th.e brine into fue.brine" supply pipe 
P6. to mix: ~t with_ raw wat~r. That is~ the pump 60 discharges ~onstant 

. amo~t ·of the saturated .brine .in . ac~ordance with . the reciprocal 
move~ent of the:'di_ap.hra;gill .62. ~very:time 'the solenoid 69 receives . : . . . . . . . 

the p_uls~ signal. T~~efore~ ~t ca~ vaQr its discharge amount per a· unit · 
time (Le. flow amount) to .adjust the. d,ensity ~f.-the. diluted brin,e. . . . . . ·. . . ·. 
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. · · ..... ·: ,:·.··: ···:: :· ...... ·.: _ .. <ec;~cm.aft~i~· · ~P~~aif9n .. : of.···ih~·.:; .. t;iurd. ·~mb~4i~ent· c>r. th~ 
. ·.· - . . . ., ,:.· : .. ele~troly~~d wat¢r.pr~d:~~ti~n· ~·pterii. ~il,l'be. :~s~rlbe~~ Th:c. clectn~' .· 

· · · -··: ·co~~~ic~cW,t<s·o.~t~s:to.~x~9ute: .. rQ.~tift~·sbown in.·FJG.."13 ~om the· 
· _ · · .·.·· :·st~p:···f3Qo,· ~d.·p~9.c~~as\9: s~dp···1$0.s.·.~9·actcct~ ·wh~.th~r·::or:n6t .. th~ 

... :.·; .. · .. ·· ·:.· ·~·· .·.· ~~t~ .. 'of~e.:siarf~wft~h'72ls:~h~ed.·fr~~.:t)l~."~·ff' state.to the ~'o~:· 
• "'_, .. • • .•", • : • • ·-• . ~ .... : ' .. :. ~·'•.I '. ·,-=-:·. ·. ·.", •," · .. ·.·,··.-:, • : '• .. ,._.·~ • •, • • • · .. •." ·:' • • '. • ·. •' • • ( 

· -, . · -. . · · · · .state. Ac(jQrdingly. · when. the.· oper•.tot li.as· n·Qt turned:· .OJJ. the· start 

.· .. ·.:. · ........ '..)s'Wit~h.: ·7i,·:.)h~ .. ·~it¢uic.:.5o. ·~t>#.m~.·:·-~o'1': ~swer at .··~.tep . ..i3o:s:·. a~d·: ·.: -
· . · ;·".: ~··pi~c~eds·.~.~ ~·t~i>. i~·30·.t.o:.·4~~~~t whe~~~;.die·.s~t~··~f .. the.sta~ ·s~t~ii·. · · ·· . 

..... :. · -:_.· .. :'·.·>: .. ··: -,:.7~ .. i~_:·c~g~d f~o1Jl,: .. tii~.·_."()#~··~t.~te·to.·~~ -~ri.ff'··st~t~~··_At .thj~·· .. pbi~t.~·f.:. ·.:··, ·· -:>· 
· · · ·. · ·: .. : ... · :th;o.e~· .~in~~ ·t~e. ~~art·:~Wi.tch ·,;._~.~~Diai~--at ~riff'· ·~t~t~, .the :circui~· s·cr · ·- · · · 

. obt~s.·~o~.·~~~t~t· step·l.J.30, &.nd·l~.pr~c~eds to t39s .to fmish 
. . . . . . . . 

. thiS routine-te:ntatively.. . . . 

' When the -.operator ~ms . OD: th·~: .•t~ switch Tl:. to prod~ce 
electroly~ed watex,· tbe·. cfrcUit·~·o o.b"~in.s.-~Yes". ~nswer .. ~t :st~p13.0S.· 
and pro~eed~ t~· $tep .~3~.0.- .The. circuit.:5.0 ... ope:n.s the ·water. supply 

. . . . . . .. . 

·valve 27· to com.ri;a..e:µ.ce -t!J supply tJi~- e~ec.trol};tic cell .20 ·with. raw 
. . . . . .·.. . . . . 

-water. •t step 1:310 .. ~4 appli~s tb.e ~9rl~tant• V:oltag~ betvieen the . 
· .. -.:el~ctr~de~.i~· ~d)iS.-~t st~p ... i3is.· .. - - . . . . . 

.. Subseque.ntly, the;_ circuit ·.so. pro~eeds·· to :.step 1320 to. set -a 

pump.·driv~ sign;~l ·S f()r th·e ·p~p· 60;· ·e~pl~·e~l rlterwards, .~t ~e 
- · initial. ~ue ·RO ·an.d ·p~oceeds to .step i32s.·.At. ~tep .l.325,· the ~~cu~i 
· ... so se~.-pUlse in~~tYa). ·.ST, al$~ e~q~laine~ later, .at ."1:-· to provide .~e 
~olenoh(·69. Wi:th· th¢ .. fir~t.puls~ signat'.~ni .v.lue in th~ counter.N, · 

. late~ ~xpl~~e<J~ ~t :"O':'~ The~- tb.e circn~t SO proc~~~4s .to st~p ~3 9~· ·tQ 

.fini~h· this. rqutine. te~~ati:veiy. Witli the,. ~perati~~ d~scrlb .. ed. above, 

.. . . :·· .· ,;,• .· . · .. - .· -· ···. . . . . . 

-.the production ofthe·:el~~trolyzed wate~,~s start~d~ 

. A.. contro1.111:ett~.od to drive· the pump 6.o wili be described witb 
. . . 

ref~rence to rou~e showll)n FIG.15,._.a .. ~ump driving .routine. Note 

that the routine shown. in· FIG:-1s: is execute<( by .the circuit so at ·a 

shoi:te~ intervai -than the in ten-al at · ~Jrich the routke -sho~ in 
. ' . 

FIO~ 13 is executed. First. the circuit .SO~ starts the routine shown in 
. - . . - . 
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. . Fia.1s ~~ -~e·;~f¢.p·:.i~.09.·:~d(p;oc~~4~:iJ·:~~~P 151 o ·to in~r~~s·e.v.~1~~ · 
in.illller·t· by "t'\'·d.ie~."1iroc~~4s-.to. i~2o_'to:_c<;mpare thc·vaiue. J.n.th~ 
timer·T. wt$· th~-- J>_"w.~~---~~~~ ·s-r~: s-~c~:;the· v8I~ein ~e tjlµ.et,.is .... s~t- · 

. at "O" :-~~4~a~~1y/&.t,t~~1:~c.·p~ls~ -~i~~i _is: .. P~~Yided (gen~~ted) .. _at. 

·~step· l~40·;·4es~rj~~~f~i~ei.:· ~~:·w~~~ -~~:-~~te. 9( the· $t~ sWitcJl. ·7.1.. i.s. . 

· c~~i~·4:.fr<>ih .. "o~ '.s~i~· tQ·-~~rf-.5-~t~ (~.~~ .$~~P t3$0-~ Fiq.~J3)>the .. · · 
'._ .. cir~uit .~,a· Q~iaj~~-.:~N.o~:·~~~~·-~i ~~ep .~s2·0 ~ci proceeds~~ s~ep .1 s9.s ·. 

.. . 

·.to ·_futi&h·llii~- to~ti-~~:~~n,~~tive1)i~·::= · · .. ···. · ·. · .· · ... :·_ · · . .. · · -

· . . · ·. ,_ Tiie. v.atu~ '~:-.tb~·>u~er.1-::~~~e~~~s_,aiJ.d -~~c:~~~$ ·large~. th~ ~e: · ... . : . 
. ·. ·.··· .: . . .": . . . . .. · . :·····. · .. · . · .. · .. · . :· ... . . . . . . . 

puls.e "inteIVaJ, -si;· ~lien. _a. ce~ ·_tinl((,··j1erio4 h&s -pa~sed~· since. tp.~--

cir~t. r~pe~ts ... si~p·s·_ i·S._OQ~·· 1S19~ . .islo· ~cl ·1~9?. Wli~n:.~e value.in 

.the._timer N.Qe~~m..e~.largcr.th.an.th~ pulse interval-ST, the ·circuit 50 
~ 

. . . . 

obtains "·Yes11 ~~er. -at. step lSZO ·a.JJ.d. .proc~ed$ to st~p- IS30 to 

. generat.e· _:_a .. ·p~s·~· .-sisn'.ai wltl~h .is a. high. lc~cl sign~ for a 

·pred~term:~ed.:~~~ pe.ri9_d (L~- the. pul~e wid~ ... is. 1-° ~-sec.}, ~d 
pro~de the .. sole~~.id ·69 -with the ge:11e~a.te_d _pulse· sign~l to discharge 

th~ s.atur~ted b~e .. fi<)n;l .tbe disch~ge_ ·ope~ng 66 ... _ ~f the. p~p 6c>-. 
S~bse:qnently,;_$e .. cµ~uit 50 se~·;tb,e.valu~· in.the, tuner:T_.a,t ."O" at ~tep · 
] 540. an.d p:q)c_~e4s t,o_ step 1550 t_Q :Set the p.ulse intervai ST used j.n 

. . .. .. . . . . . . 

the· st~p 1520 :at:a v:alue .. whi.c~ is i~ve~ely proportional. to the drive 

signals fotthe p~mp-60 (Le .. AfS; "-A"· i$.constant positive-nUm.b~r).;. · 
· and then pr~ceecb to .. ~tep 1595: t~. fjnish ·this. routine teutatiyely. . 

lt~h~~ld;-.be-:~o·t.~d:~at·the·c~~ui~:'$0.·o~tains "Yes"-.answer··at · 

step 1520 whe~ ·the-0circuit. exe.cutes the: step 1520 for the first-time · 
: . . . . . . 

aft~r the -system._ startc~ ·to. prQdlice -eie9trolyzed. water because ·the 

pulse interval .ST is set ~t "l'" at·step· 1325 shown in the FIG.13 and 

the~ef9re _ p~o-ceef;ls .. t9 step · 1530. to. ~ene~ate the pUise signa~ 
immediately_.· It ~s also_ noted that the puls¢ interval ST conesponds to 

the value ~O.(e.g. ST=AtS=A/RO)~ becali,se the drive signalS".is set at 
• • •• • • .> :· 

the value RO at.step t320 shown in FIG~l3, and the signal S rem_ains 

the same (i.e~ ~O) ~~the drive sigli~ _Sis.altered. 
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. . · -. .Acpotd.fus\<>P~ratj_qn ·:4.isc.~b~IJ. .t\~.~v~; tlie.-·c~cuit: so. pro Vides · 
the ·s<>~~noia ·6~· .aj!~.::~-.p¢:~~:·si;a1:· h~~g.:high"I~~~I clfi1".~ignai iot. · · . 

· · · . th~ p~ed~teiPl~~d~.~f:b~ p~t.i9d at .a:.fuo.e<~tervaLin ·a<fc~r~~ce wi:th. · 
.... · · '.: .... · ... · ... ·th~.P·~p."drive~:.!~P.~1 s·~·:Le~ i·~v~rseiy:p~~pC)rtiO~arto ~e P~i> drive .. 

. : : ·: · · .. -~.~i~~:·~·.(N~);. ~4.{tJ;i~· 4.itp~~~ ·6i. ~~v~s in ~cc~rdm~e· ~tli .. ~~ 
. : . ·.. ·:··· · .. , ... -~~ :~p~.1.;~.:.~iP,a,t.t~·tni?.t.ili~_:.~~~~t~d :wat~.~it~=ql~.:riw·~a.ter~ rherefore,. . . 

"<": · · > .. :..· ~s.:~~:.d#v.~::~i~~l ·~.,~~~ri?rl~.~_.l~g~~~··.i4~·pii.~p §Q i~.·~ive~ at .higher 
. . ; . . ..... '.." . -.. ~ ... ~, :sp.~e.~~;·~J;t.d~the::4is·~h41:s~· ~o~~ ~·er.·:~ :~it tiin~ .. of ·~~ s.a~at~d ~·~~ 

· · '· .. · ~. ._: .. -_.to: \i.t:;'.~!X~'fbr.-,#·;:t~~P :60:.·~~~Q~~5· 1~ge~~ ·-. .. ··. ... ... . . : ... ·.. ·: ; · ·. :· 

· ·. · · · A".feedba.c~ ... C6~~~i for~-~c:pmnp·~chive .~ignal s (a· ~Q~trol.for 
th:e pW,s~ ~tetY~1.st: o_f.tlie. l>.uls.e ·n:a,in by· .. the t:eedba~k op~ation) 
will b~: ·d~scribed. he.r~iriafter. It should b.¢. noted .th.at the .. ci.~c~it SO . 
·executes routi,n,e ~o·wn in.:FIG.J.4·c;~ry one{l) s.e~on4, whil~.tlte 
:cfrcuit s:<»r~pcats ~i:cps·1300, 13os, .. i33Q:and.1°39s·: sho~ in·'.F1q.~13 . 

:·. 

. · ... ·M9re coh~r~tely,. th~ ~irc~t· 50-. .. adds :"1~·.to J~e ·valu~. in tb.e 

· c.ow;ii~ .N at·~~ep' 1405~ The. value ip.. the ·cqunter :N-_ is ·u.s.cd when .the .. 

me~~ed.-.cun:~nft{con-c~po~diiig ~~·~.:detec.~e~ conduct~vity of ~e 
4i.1ut~d·brin:e .·gi~~~:i~ th~ ~lectrolf.tic. ~:~11-.20) is ~t~r~d".as ii.to 13,. 

d;escribe<J 18:ter. ti:i,e circuit ~o then procee·ci.s to st~p 1410 .to input the 
. . . ' . . . . . . . . . . . 

· ·current ~cross. tlie ·electro.des. 24 ~d 25· as. the m~asured current. I 

· th~9ugh the AD "conv~rt~r .and proceeds t~· step 1415 ·to determ.i.n,e 

"· wheCher i:h,e _val~e: in .the .colUlter N··is" thi:ee(3 ).· .·· . . 
. · · · · .. "_. · since th;·~µ.e. ~the co~te~· N .. is. s.et ".at "Q .. S:t step. 1325 · 

shown ~ FIG~l3:· ·~hen. the start switch,. ·1i is t~med on., the y~ue 
becom~s "l" at~st~p<l.405. Thus. the ci~c~t SO ob~s "No" answer at. 
step l-415 and pro~~~·ds t~ step 1425 to d~terinine wheth~r .the· value 
in tlie counter N is ~~~(I). Th.e circuit 50.obt~ins ''Y~s" .answer at step 

1425 an4. proceeds to step 1430 to store the measured curre~t I 
. . 

·obtained at the previQus step 1410 as ll ·in the memory. of the 
. . . . 

microprocessor,. and·· proceeds to step 1495 to . finish . this . routine · 

tentatively. 

.· .·. 

.. · ··:·· 

. . . ·~ ~ 

. .::. ~ 
. . 
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· : .· ·. ·: ·'.A.i··~e ~~P~~-i~f-~µ~·~-~c.ond_.·ft~m thc:,~~illg-.a~~ye~<the cir~~t ..... · ... :· >.:· 
·. ·, · .. so ·resµm~s·· iO ~-~~~c.·¢i~·'lh~.·{oµtine· sh9WlJ.·:_1n·:f'ig··14·.ud _makes. ·.th.e ·.· . : ..... · 

_:·. · · :·val~~ :_.in:.· ih~·. :co_~;i'· N :·tWQCl) at · st~p 1405.~ Then,· th~· -~itcuit. ·5o · 
.... ·_ptQc.ee~ t~~,~~p'J4'.1o·.to ~~ut ii~~ (p~eseD.t) ·.D,i~~~~~d curr~~t I.. and. 

. · ... :: .. · · -pr<)c~e~i.~~ :ste~$· :ot:i4ts~ ai;d i4~S: ~t dti~. tiki.~.~ th~· ~i~cnit. ~() ·ob~ns 
-: ·.·. : ci;i~~-~~swei.~:--·~·.·b;·~:.·~~ps.6£"14~·5 ~a.r4Z,5~.:~tp~oc¢ed~.-to.~tep_i.43"j· ·. 

· · · : . · , ... · ·-to .. __ :s~or¢. .. the,·, ~~:~~q~d-. ~unent~ I: ·.obtu~cd. · ~t .>st~p:· · 14-~ o· as. r2 and . 
.. . . . _.~ _..: · ·.fiia.i°~bcs:· -~·~· ~~~~6~'.· .. ·· .. · . · ·.. . . · · · . · · ·. ··· . . · . 

· ... :_ · .. · · ..... · _:_·_.-·: .. · Ai~i~~~~,.'.~iii.io~~r _·k~c.~D.(L_.the:."ciicuit'.-~es'.the. vilu~ jn ·the.· 

.. · cou~ter. N. *eec~i·-~i: st~p-~4os···~4· pr~~~eds. ~ -~tep· i410 .. ·1~ input · 
n~w (p~esent). m~~itr~4 c:uxten(I .. Th~: circ,uit so·.· .then~. procee<ls· to ... 

s~p 1.415. an.d obta~~s ~Yes'.' a,nswer this time,.proeee~ls' to 142Q tp set 
.. the.·va1µe_ hi ~e ~Q~ter N _at.ze1.o{O). . . · . . 

...... ~e qifcuii .~o. proceeds .. t9 '··1:4~0 .. after tb..e . .-e~ec.utj.on of st~p 
14iO to. ~to~e· ~e~s~ed .. cun;-~nt I ··Qbtain~d at· st~p.: 1410: as 13. -at.id 

p~o~~eds io.s~ep.--i44S. ~~:caicula,t~·an arit.Jl~.eti~.-~¢~ (an a~er~g~)-of 
. ·. 1i, 12 :ap.d_O· ::tha,t h~v~. ~ee~··st~re4., .an4.th:~iiset.·a.a~erage.··i:ri.ea.s.ured · · 

c~~nt, IA VE at·th~,~-~lctdated.arithin~ti~ -~e-~ uuiicati~e of a:\re~~~e . 

cc;>ndu~tiyity of th~. <ijluted -~rine·. Then tb.e·. circ~t so ·proceeds ·to 
.· ·. . .. ·... . .. . .. . 

1450. ·1~ sho~ld ~e.nO.ted.that the data 11~ I2-correspond to the pl~al 
·data oµ co~ductivity previously det~cted . (obtained) at . the first. · 
. . . . . . ,. . . . . 

.p(ed.c;termined.-~te~. L.e .. one·second,·and·.~lie 13· cQ~espond,s to _the 
dat~: ·<>ri. cond:uctlyity ~e;ly detected... ·. . . 

· . · $~e~ 14.so .i.s,Jt?r· perf~nning the feedba~k ·c~n~ol f~r the (low 

am.ountP discharged'byth~·pu~p ~o to.obtain.the dilute·d bdne.which 

has.the opt~al coud~ctivity. Therefo~e; _the circuit 50. sets the driv~ 
signal S .at the value' :calculated by. adding_ :value proportional to the 

difference 0 btained by subtracting. the average measQ.red current 

.IA VE front the target value IO (K ·(IO-IA VE), ~" is pQsitive constant 
. . : . . 

number) to the ~tant drive signal s indicative of the "present flow 

ainount P, and proceeds to step 1495 to finis_h th.is roq.tine tentatively. 
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· 60·1Ji:s.~9.rt~~~g~--$.~:·Pµls~.int~~l q{tfi~~.p~l!ic:~~-ST" where·as th~. . 

' ··· : ·.:: ~ir:~~t· :5".(j. '4e~;~•s¢i(~.._~ · ~ri~e: st~ai S _if;~~ .avertlge .:meas~ed .c~re.ri.t · . 
· .... · . · .. 1Av$~-i~~.1~i~ei;·-~:di~ t&rs~t·. c~r~~f~i~e. lo-~1~._.de~~eas~ th~ flo·w · 

. . . :: aµi9'.ui.it .·P. .ti;_ ·b~~ ~$.~µtge4: bf th~· p!1mp·. ~o·_.b; lengthe~· th~ pul~e . 

-.; : 

·.: . 
. .• 

· -~t~l ~ttli~-:;p~1s~-~ah...s1' .. ay·the·.J~,er.tio~·;ab~vell .the feedb~~k·: 
· .. ·, · · · ·.· co~tr~i is, 1>~4.~~~d~ '.~:is .~<Ierstoo~·~ir<)m --~~,ov~ ·de~criptlo~~-·· the .. · · · · · · .. ,. 

·.· . · .. ·.. . . :. ·.: ·:·.:·tti~~~~red~~~~P-i:'.1s: newly det~cted ·agajl{~ i:~p~tltjyel;, ev~ry. olle (ll .. : 
· . . s~'~o~~.-~d th~_;._~ve~~g~ ~ea~-~ed.cufient.I.A.VE.~s-well ~s ·the p~. 

. . . . . . . . . . . 

. driy~· si8nai. S is :r.en~wed when ~he value· i~ the co~nter N becomes 
. . . . . . . . . . . 

three, ..i.e .. ··evecy: t~~~(3) -sec~nds~ 
. . ._: Sfuce·.th~ .. cir~uit so: contin~ously. executes the IOlJ.~e shown 

in FI<l.13 .at the. p~e_determin.ed i~terval, ·when .the operator turns Qff · 

the :st~rt ~Witch 7'Z-t~·stop.producing eleo~.~lyzed.~at~~ll' the._circni~ 
50 -~btai~~ ~~,~- -aiis~er ~t -~i~p.13.0S ~4 pro.cee~ ·io·_.step .1_330 · ~o··· . 

determin:~ ~hether.-"tli.e .st~te :of the start ~witch 12. was changed from­

"o~~ ~~te to."oW. state. Under this condition; the circuit 50 obtains 
. . . . . 

"Yes" ail.sw~r ,at ·step .1330 a,ud. proceeds_. to s~eps 1335 to 1345 to·· · 
.· . . . 

. ... . . .. . .execute,.~~.ce~$uy steps to .stop prQducing elecuolyzed. water. Mo;c:e . 

CQ.ll~~et~·ly,. the.· <'llCmt 50 Clo$CS the· Wa~er supp_ly valve·· 27 tQ StQp. 

sup~I~~g·~~~\v:at~~·at.~t~p .. 133S~ ~tops .. appi~ng.voi~g_e b.etw~~n the ... ·... . . . . . .· . . 

- elccttod~$ 24 an~. Z.$, and ·stop operatioil,.o;f .tfi.e pump 60 (i.~~- stop 

·. ge~er-.tj~g "pul~e ·tr~in)_ at step._ 1345 .. S~bs~qu~n.tly; the c~cult so· 
· ptoc~~.dS .to -·~tep IJ?:o· to set the value m ~e tjmer T at. "O" used in the . 

. pUmp 4ri,ving r9U~C described above ·and.: proceeds to Step 1395 .. to 

finis~ -this. routine ten~tively. 

As. described above, the third eml;,odin.iei;it on.tb,~ e'ectrolyzed 
. . . ~· . . . . 

water-. :pi;-Q.~ucti~~ ~ys_~em in acoo_rdano~ ~th: _·th~. present invep.tion 

obtains the average measured.current IA~ oft~~ three _(plural) data 
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.. :·: . 

.... . . . .. . . . ~ . . . 

. ... . · .... : .· . . :: ' . . .. . .... · :··· ..... : l·i>:"._.:·: :· ... \,··.< .... :. . .. 

·• · .. ·=~f-~:~~=:~~i~v;::e:l:•:: 
. . .. ..... ..· : ·~otttin:~. e~e~ute.d .. pf¢vi6~s.1y ··~~:: i~fr .• ;.:ixt~fli~. roli~~· exe~~~ed before 

·. · ·· . ".··th~··~i;~~i9ui{e~e~uti9~· o"r··:~<ff~~~e,·:i~~~· i2 ·~.d°~3 ... The syste~,.~iso 
· ... · ·. ;; caie~~t~.~. $.e ... p~~·:·dj~y~ .~ignd: ~.:.fo~ tli~ .:.~:~i>:" .6·~ ·~.sue~· a"m~nne~ 

_ .. ' .. ~ .. :"!hat ··t~~· a~er.g{~e~~~~~ --~~¢iit:IA. yJi>~~·6~~~s·· eq~l t.o th~ ta,:get . 

. · .. -. .. ·. ~~i~~ .. 19~· ~a··g~n~~ai~~:·the. P.~t~~-."tr~4l·:4~~ng. the··p~ise. inte~~l: ST.· · 
: · ··: :.wirl~11:-.~~~;sP.<>~~s:,t~_'.th~··~~P .. :dri~f•~·~~ls.·= "-.' .:. : ·.. · · · · · 

.·· : :.· .... : : .... · .. : :.Acco~4fu.:&iY.," .ev~ii: ·\1: th.~'.· :~itcuit'~, s.Q:~ ·dete~t~··· ,the·. :·m.e8.$~ed 
...... ·~~~~t· "i"~hlc}\·: .. ~~··j~~·e~.·th~·.·dle .av;~ge, ... val~e:· of. the. m~~~~·d. 

.. . . . . · ... · ·.· .·. . . 

'?uttent (for a.c.ert~in p.eriod of·~e. ·1;~,c-use ·the .~ing ·When th~ 
.· ~ircuit· ?~ ob~: the ~easur~d·~c~~~nt:J::l;._~pp~n~··to· fall .on the timhi.g .. · 

.. · wh~ ·a. certa,i~ · po~oi;t o.f ·th.e. diluted·."_b~~- h~$.g ¥gh :density. 

because o.f the saturated· brlne ·di~(?Jlarged by :tb.e,pump. (jO reaches the . 
. :· . . . :.: . . . ·.· . 

electtolytj.o cell 20~ the. circuit· so. uses~ j.ns.t~ad. of the· mea:sured 
. . . . . .·. .. . . 

. current I just .detec~ed~· t~e aver~g~ m~asi#e,d. c~ent..IA VE obui.ined . . .·. ·: . . . . 

".based· on ~ot ~nly. the. measur.ed current . I just det.~cted ".but the 

. ine~~.lJI"ed ~unent "I detect~d. at die· ~u~·ces~i~ely previ.ous ~inµngs· f~t-· 
th~ .feedba~k co~~ol .. rhus;. the .sys.te~· ca11:d~ct~a~e t~e fluc~ati~n of 

the. density ·of the «Uluted, brine stem:mi~g .. ft;ojii the. detection, timing of .. 

. the . m~asured c~rrent· I· ·and. can· produc~· ·.d~stred. c;lectrqlyz~d water .. 
. . . . . . ~ .·. . . . 

baying ·a. stab I~ p~ope~ty. 
Hereindter~ ·a: ".f9Urth·· e~b(>:dbnent.·iu· accordance. with ·th.e 

pre~.ent. . ~v~~tlo~. ~ill. be· · de~~~ib.ed •. : *~~· ·. sy~t~m· · ~f ·the .. fo~rth · · 
· ·cmbo4iment. is different froxn:·th~ .sy~te~-.of. the third :embodiment in 

.. that the·f~urth embqcfi~e~t .. snb~tltutes::i:~nti~~- ~hown in FIG .. 16 for. 

the routine sho~ .in FIG. 14.· In op~ratiQ,~ th~ fourth embodiment is 

different from the third e~bodim:ent in:: that· .the· third embodiment 

: ~s~;, t,he· .. me~ured cun:~~t· l(I.t) .:.4et~¢t~~r .imme<Jiately after the 
. . . . . . .. '. . .·· .·· 

edcUJ.-.ti9~ · a,nd th~ ~ene:wa~.: of 1'.he plllripi:((riv~ sign~ S is performed 

for .1:he · successive c~lcul~tion .. ~d. tli~: r~n~w~l of the average 

. ;,.· 

·: ... · ... ;lj 
o:: 

:· .. ; 
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. . .. ·.· '. __ :···.:~ea~lired c~e~t-·:_·tAv~~:~ci ~e· p.wn;p':~ye' -~-~pals-~: wli~r~~s ... the. ·. 
: ... ·. _·· .. _·: .. :·· .. __ , .. fp~'.e~b~d~e~i-~-e~ .... ~~-m_eas~t~a:~~fi~~~ 1cu) d~te:~t~~-,ficr·ihe 

. -: . > .·. .·. · .. : .. : :_ .detec.d~n of. the· nl:e~-w;.~d. cµn:~nt.i--cri) :~d· the _l;o.e~~red ctirren~· l ·. . . . . . 

.. ·:.·· ..... : . ·.: ... : . d~t~-~~~d sU.c~es~i~~i;.· _:~~ ~- .i~p~e-· of: iii~---p~~.dete~ne.c( inte~a.J. ~~I'.- .·. · . 

. . . · ·: ~ _-_-_ ... ilie.-.d~t~cti~n of"t4~---~~~~~Cd.~.~ri~~t;I(I2).· · . . . . . . · .. ~ .. ··~~ : .. ..... .. 
. . . :· . ,.. . . :·:. . . . . 

.. · :- .· More_ co~~i~~ely, -~e,_ci~c~t SQ : .. exe_qutes routi.ne ·-sh9wn· m .·. ..- · ... ~: .. 
· · · · ... ."_ Fi<t16 .•ta laps_e .o.~ ~µ~.<.ii s.¢~nd.(i~ .. ~~ --~~~ :i: ~~~ond). a~. FIG. -i.4~· .. -_ .... ;_.:.-: ... 

. . · .. ·. > _ .. ;_·· .. :_~d .. ptoce~ds·to ~-t~p$.16os·'.a$_4· . ...i6io .. ~biQhi~:ide~tlcai.to step~ i4os ...... · .. : .. ' 
: .... : , .".> .. :. -.:· .. ::·---~ci:'"i4.io>&.howD. .. fu'..t;h~-:~1<l~l.4·:-~e~P.~·cti:V~1y>to_m~r~a,s~. the_··~a.iu~.in·: ···."...;, 
. . . , . die.-~o:~~~~ N ii:.~:i'-'~ ~~-d.-to .-4~t~~t~ :(~b~ttli)-the :~~~sured .curt~nt J·~t· . 

. . . . . . . . . . . . . . . . . . . : . ·. . . 

, ·th.at __ present.· . . · · . . . 

. . The valu~ -in. ~e counter °}~. b~comes· "1 n by -~e execution of 

. s~ep-_ 1605 .whe~~.tb:~ ~t~p i 60Sjs ~~ec11tq_d·.imn;iedi.at~ly after· the st~t · 

.. ~~~c~ !2 w~ ~ur1u~d .o~, s~~~,·-thc. ~i~.c in th~ ~o~ter N was :~·~t ·&:t· 
. "O" by the ·exectJti,011 ·of the step 1325:._. Ac~ordingly,, the ~ircuif so 
obtams "Ye~· ~~~~~ .. ~t st~P l6.15 at-~~ch th.e:cin~uit 50 determilles 

:whether the v:al~~ .µi t~e c.ouµ~er;..N is."~~- ·aP,4 pro.9eeds t() s_~ep .. 169 5°.to 
. : &~sh tliis ~o~ti~e tentatively witb,~ut sioring the·. ~~-asured. current i:~ 
. . . . . .. At a lap~e·: ~f ~ne seco~d:· tb.~ circ~t 50 . executes: the ~o~tine . · · 
. sho:wn hi ·FIG.16. aQ.4. p~oce~ds: ·to .$tep ·:.-16os to set· th~ v~Iue in the . 

counter Nat "2". ·I~ then proc·e~_<;ls to step·:l6io to detect fue·meas~ed -. · 

· ~urtent I ag•µi. Ttie circuit··so,. the:p,. i>ioceeds to step .16 lS.7 obtajn$. · 

:"lfo~ .. an~wer this"iii~1e" .-and ·p~ocee~: 'to: .·ste~.· 1620. to _dete~~ 
. .. .. . . . . 

·whether the value ·fo.:the. ~omiter.N is. "4.,. :The circuit 50 .obtains "No" . .. . ·· .... ··;._.· . . ·.·· . . .. . . 

_answer and pro~eed,s~o· S.tep 1625 to det(:rmine whether the value ln.. 
th.e co.UD,ter is "2~.:silice 1;he value is d2a' at this time~. the circuit 50 

pr~~~eds to ste~ ft5.3o to · store the meisured current I as I2 and 

proceeds to step .1695 .to finish this routUJ.e tentatively. 

Further7 at a lapse o_f another. one .secon~ the circuit 50 start~ 

the ·routine shown in FIG.16 from step 1600 and proceeds to step 

1605 .to increase the value in the countet N by "r'. Thus the value in. 



. ·.·· 

·. . . ~ .. 

· .. :3.6' . ." . . . . . . . . . : . ·. . . : . . . . . 

measmed current I which is detected. iµ'.tm,ediately ~er the driye 
. . .. . 

signal S w:as renewed for the ~alculatfon of ·the .average. measured 
. . . . . . . 

current IA VE at s~ep l.650. Thus> the circU,it $0. is desig.li.~d n()t·to.use 
. . .. . 

the meas.ured current I which is very un..lilcely to be· ·effected. by the . . .· . . . . . . 

result of. the ·renewal of the pump driv~:'signal. s: .aC?cordiqg to the 
average m~asuxed .curren:t IA VE. lns~e~d;- the circuit ·_SO· ·adopts tb.e 
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. · ·:·· . .-."_ m,~••"ilJ~({ .cutl"~Ji~:-.. {.'.·~~-W~~d: \a.i 6r-:.:~er .a lapse· .. of ·the =third .. 
. · ... p~edtt~~i·~~.ci-~~-·-~~~e~~~-Ci~~~ £.s~co~ds) for the cal~~atio~ of:~he· 

. ne~· .~~-ge ~e~:*~~~ cµ#~~-~··_iA\rg .. ( i=~e~·=the next d~ive signal S).··A~ · 
.. . . :· . ,·a. re~~-1(:~tb.~:::f~.e<(b~~k ·~q-~~ol .Q~e~ati~~ for the ptinip. 60·. ~ecomes 
· ·.: ~-->··:. : :· ··::st~~~-~~'_":·=::· . .," -. :.·_.:_ .. :·: .. _::"..::·: · .. ;:.-::.··.?·_'._ ....... _ .... _':·: ;.::·: <·· .· ·:·.' ·. . . . . : · · . . ... · ' .... ·.-

. ·. . . . · . It.shou~dJ>e.note_d._'tb~t ~er~.is .. a .. s~all delay ft.o.ni ~l;te tiin~ that .. ·. :·· .... " ... ·._ ' . . . . . . . 

.... ·the p~p dtjve:~i~ls:·!s.re~ewe(l-ti1t·_tJ.l,~-:.res~t of~~ i::e~~~ ,ofthe. · · 
·. . .··: drtv~ -s~P.:~1- s .·:~P.P~~- -~s -~e :~c~a1 . .-fio~ ~ount di~.~h~ge<f by the .. 
. · ": .· · J;u~p .·60~ .. ~t.~~~~- .;~~~ tmi¢.:·p~od)eny~~ -the ~g· Qt. t~e .~e~e\ya~· · 
· · · .· ·of':the··dJive-s1pafs::an"<l tb.~:thiung-of pulse :generatioJJ. to solenoid-·(j9 

~f the. p~p. 60 v~9~s~ :_rhiis·. the ti~~ peri9d betWeen th~ ti~ng that 
.the actual .!low· ~~;tint d.i~charg~d by the pump 60 is -effected by the 

.. re~ew~d ·p.ump dri~~- .signa~ ~ ail~ the tiiri.i~g that the measured current 
·I i.s: 5to~ed .as ii ... varle~. · · · . · · . . . · . 

Tb.is tiine 4~lay i~ very Sb.9rt and- can· be ipored, .howev~r:o it 
~a:y be_prefera~l~.io el~ate ~e e~~~t:c.au.sed ~y the,delay. F~o~ 
thi~ point of.vie.w,.th~ fol\owing m~~s~es may.be tak,en. Tb.a~ is. th~ 
program is d~_~igu~d in ~uch a-m~ne~ tha~ the circuit SO·p~oceeds·~o . . . . . ·. . . . ·.. . . 
the s~ep 1600 s~O'.W:ll .in ~IO.I<> _when the_ ;pump· discharges the. 
satura:te.d brine· b~se~ on th_e· signal effected by the renewed pump 
dr~ve signal S (Le. · a~ . t~e ti~iiig. o~ ·the generation ~-f the pulse 
effect~d··by the.(ene~ecf.·p~p: dri:ve· signals. to. t~~-.solenoi~:69).-

. Alt~m~ti.v~iy~ .. ·th~ .. pr()g~~·:·i~ '-d.esi~et~f to have ·_n:. additional timer 
, .wbigh.~~.a$uresth6 .. ~~~:perlo_d:from· the,:. timing ·when tbe pu~p-.6~ 
di~~h~g~~ th~ safuia.~e4 btj~e ~a~ed on .~e signal ~uenc~d by flie · 
renewed puµip. cb;ive: , ~,i,gnal S, and t<> stqre the measured curre.nt I 

.. dete~ted .'.When "the ·.a:dd:itional · tin;ter , nl.easures a predetermined . . . . . . . . . . 

constallt·timQ perio.d asI2. The .. constant'ti:me is preferably d~f'med to . ·. ·.. . .. . 

be equal. to" the tim~ ·p~:fi.od. i.n :which the. saturated brine takes to reach. 
the elecuo.lytic cell.. ~o fro~ th~ pump 60. · · . . . 

As is unders(ood. fr~m the abo~e description..· the ~easur_ed 

. ... . :: 
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".'<./. . ... . :'. : ..... '.: '.'~ > .. ~·. :; ... :·:. <· .··:.:·: '38, ....... · :-.' ... ". 
'; . . : . ·: :.. . . ~ . . •" . . ·. . . .· . .- . . 

. . . .. · .:_ .... ·: ~ll1Ten~-~:-.Ci~tect<;4:~he~ ~~,.v~~e:.i~:.tli~·:.'¢_aiµit~r·N·¢,~uats .. ~o_. •. ce~in 
... · .·· :· _: ·:.·· :· -~~b~r .. " which ·i·~. ~1~·.m: :&is .~~b~d~~~t: de$crlb~d above; is .~ot .u~e"i 

.. . ; 'for:~~~---~aI-~ul•t~~n.-C~f~he.: ~yc~•S.~· .. :nicr~iJ¢.d:c·~ent-IAVE~ ".h~t~:_th.e : 
. ·, . ·.-.·~~~:-~~m~~i;--c~·b·e-~y.nifuib~~~ .Tha~is·; .. a--d~teiminati~n _on .how . 

. -_: ... : __ -.-.· : .~$#.y·~4a~~- qn : .. ~e-·ui~S:Sui~d. ·c~~~t'.·i;: ~~~ .. of ~e_:~ea~uced. cnr~en~·I 
' · .· :' · .. ~~~~~~-~i~ci~ .. det~ct~4. ~~g·:~e-: t~kperio~i:fr.p~ th~ ren~~ai'_6f ~he 

.. punip. :.~i:ve .: signil, -~ :~0.:0.0.tdhtg .... to' 'tb'.c(.i~~e:\ved ;~~~J;~ge .. meastire4 
. · ·. ~meni:IAvE · t~.--~e D:~~t- ren~wat:~i· t4~·pump.:· dri:v~.-si~ 's .sho~ld 

·. :"" ':: .. :: ".iot:t~~:µ_s~d .. for:the\~~.o~.~lion·(qr.·~~:":h~~ ~~ta~e me1l5~e.d:c.u~ent"'" 
. . . :_· .... >. IAvE.:.~h~~d ·b.~ ·µl~d~:.tJ·a$ed«)n. t~e,"s·~:ripli~g tl~f~g of·tb.~ rt.~a~m.-ed" · 

-.,cu.rr~~t'.l ~r ~n-the.-ti~e p~rio4 wWcii.is_'neces~al-y for. the. ~tine from 
the_ ·P~P- 6.o :t~_ x:e.ach ·the ·eiectr~Iytlc "c.eµ: 20. "· . . · 

. . . . . . . . . 
. · · ~~reinaftei, &: fifth e,mbo<Ument. will. l;>e described. ·Th~ 

electr~lyzed ~a~er . p~oduction: .. syst~Ql. acc.ordmg . to. . th~ . ·fifth, 
. . . . . . . . . . . : . . 

e~bQdiment is- 4i~erent fro~ the ~y~t~m· o{ the ·-~rd embodiment 

only ·ht. that th~· sy~tem: of the .. flfth·entbodhn~~t SUb$titutes"r~utine 
. . . . . . . ·. . . . .. 

. shown in FIG.17 (or the step 1445 :in the routin,e· shoWn. in FJG.14 the ... · .. ·. .. . . . .. ·. . . . .· . 

circuit so: of third embodiment exe.cute.s. . . .· . . .. 
'·. T4at is,. the circttit 50 of. the fifth eJllbodiment stores measured 

·cui-re~t·I as Il to 13 ev~ry OD~ second ~Uc~e:ssively and·proceeds to 

··~tep _1710 :from s.,tep 1440 .. At step 1'710, the circuit 50 -selects. one OU:t 

"0.fp, · I2 ~4 13 w.hi9h h~s the large$t .abs.o.lute deviation. from· the 

targe.t. value: 19 · ~nd· ~tore:dt as I l; _s-~i~cts one :out o.fll to 13 ~hich.h~s · 
the·~~.'allest ab~olu~e deviati~nfrom.thet~get·~~e IO and store it as . 

13, and stores the rest as J2. 

The circuit 5.0 determines.whether'.a predeteimine~ co;o.dition 

is satisfied after tbe start ~witch "z~ .. was 'fumed on ·at :step l7ZO. The.· 

predetermined co~dition abQve c~ be the. conditjott which indicates. 

. that it is· time t~. give priority to . sta~ility of the c~ntrol instead" of 

. response time. of the_· system. · F~r .. ill$;~~ftc~e, it co~ld be "when a . 

predetennined time period .h~s pas$ed -~qic~ the. ~tart swit~h 72. was 
. . . . .. . - . 

.· .:";· 
·. :: ~ . : .... . 

· ... . 
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.-·tutiied..on~~··.,o~·:e.~41(1,:b~c -'~Wh~ii ·th~ .~e~~~~d c~~ri.~ I ,for. the fi~st: · 
~e/be.c~~e~·:i;it¢~ ·iha~·~h~ r~fereD;d~ .. t~tie\vbi~b.-niay be the target 

v~U:e 10 .. :~r· may':~~:-,i~¢ -~~~~-b~~g :.s~all~t.th119--. the:.t~get valu~. by a 
.. ···-.·~> ... ·· ..... :.~'.-··~:~ '·: .. : .' ·· ... ·. . . · .. · .. , ·. . . ·~:·~ . . . . . .·.. . .. 

certalil. amount.-- ... · , . . .· . . · ... 

· . "_:_" .·: · 'T~c .. c4~~it.).9 .. · q~~~ili~-· ~~~:, ·an,s~~~ .. at:.~~et> 1120 s~ce "~e 
.·· ... pre~ei~~~~~.:~~~4itlQn.is n_qt .. 'satisfied: i~xn~d:iat~ly ·after the ~ystepi .. 

. . . "_ • . .h~.s .. )~4 :"p~od,~bini ilie. ·~Ie~.ti'oir,zea' ~~t~.~-'. ~d ·prQc~ed.s ·to, step_-
. · . l7~ o: J~.·-~_alcuia~::,-~·' ~¢igll.~~d·=·in·t~M~ .iA VI$ "(w~ighted.' average l ·.fqr . 

. · . ._: ; . ._ .> "· ~l>t<?Ving:th~ rc;~I>~D.s~ ~e\>f tJi~·ree~J,a~~ .. ~~~4:9•~ Mo~~ coitci;~~~i~. 

. . . .... the· C~J;~~t SO.:c-~l~~~i~-~~ ~~ighted int~8r•{by_·In~tiplying Jlit J2· :: 

. · anci·i3 ·t,y. "niit(nii~~+m3j~--~h.ere -~n'.)'1~.0is ·tJie-.~gest coefficient 

·am~ng -~i;' mi':;~,in(,m3._ and ~mi+na+~1~1i', _·by ~na1c~1+mi+m.3Y1 · 
:~vh~~e--~xlli" ·i~~-s~~l~i;· tha~ -~ip.i• -'.butjaigcr· ~an···~", and. by 

"m3f(ml+m2+DJ:.~)" whet~-":~3~'· ~s-th~.s~l~~-tha~ "mi" re.spectlv~ly; 
.. then. stoJ:e .th~ Y.ieigb.~~ fil.te~ai.:._as .the average ~~asured. currextt 

IA VE. ~nd. the~.-pr~ce~4s t~: s~ep 145.Q. . . . . . . 

. T~e'.cir~hlt_~o ~alcula~s .the .. p~p .~Y~-·sigri.al sat-step 1450· 

: sho~ .. i)l .. ifrq~i_~~- _Thfi.t i~~ :~~ ~~~~ws.the'~11~p-:driv~·sip.al S 'by·adding 
'value which. is. pr~po~ional to value: obtain.cd by s:nbtracting,· the 

aver•g~ ~easur.~~-- :~urrent !AVE from .. the;_ target val~e IO . to .. the 
pre$~t i?~P ·d'.dr~ sigD.~1 s a_t:.step · 14s_o. The ·cir~·w.t so, just ui<e th~ 
fo~11h e~bo4.uai~ .... ~~ ·--e2'.ecut~s the roU:tine ~h.own· in ~IO.·lSll and-·· 

genet8.t~s · puls~ .s!gn~l '~e11:1: to .the solen,oid. :69 ·at a time interval in · 

accord~ce wifu_:·th¢.p~p_'drive s~g~ ~·. . . . . 

. When.:. the:, .;p,~edetern:ri.ned .conditj_9n .· . des:cr~bed ·above . is 

sa~sfi~d,. . th~ ·c~~~it . So obtains "Yes~: .a~wer at step 1120 and 
.. proceeds· ~o step ~1740 ·to caiculates . the ~eighted integ~al IA VE for 

. . . . ... 

improving tb.e -.r.esp,on~e ~e ·of the feedback control. That is, the 
. . . . . . . . . 

circuit. SO. cal~u,liites the ·weighted inte~al .IA VE by multiplying J 1, 
. . . . . .. 

J2,.and 1.3 by "kl/Q<:_l+Iq+k3)" where "kl" is the.smallest coefficient 
. . 

among·~1, k2 and id ·and ."(k~:t-k2+k3)=r, by "Jaa> which is larger 

"·' . ,: ::.! 
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· ·than ~k 1 '~:but ~m~ller.-th.ari ::.~.~: .. -~4 °b:/~k3»'.'w~9h .i$. die: lar~er:th~ · ~ ·. 

. . . "k2" 1'esp.<?Cd~~~y. Th~. ~.ir_cµ_it··S.o. S.Qts .. '~~:·_ay~rag~ .. .-me~s1µ-~d. Cufr~llt : ·: 
. IA VE .a~··~e.:l'(~ipt~d ,m.:te~ai.J~t:~•lc~~~cl~·itJhc;n_l>roc.e~~ to ~te~, :· 

·. ~4SO.-s·h~Wn-.h,_~FlG~~4··to o~:tdn ~e;pump.drjve s-ig~al-S;~·.4escri~~d . 
. . :a~o~e,·. ~-d g~netatc_s ··th.e. pµ),~·e "trafu ~f wQl~h· p~ri()4 i~ in .~cc"ordmlce· . : 
· . ~ith tll,e· p~~P: cki~e . stgn.~1 : s ... ~y· · e~e~~tj~g ··:tlie . ~~nti~e sJi~~- · Ui ... 

. •. . . . .. . . .. . . . .: . . ··. . . . . . .. . . . . 

. . FIG.1 . .5 •. · ·., 

·:. · . · · · . . -.. wltJ].· ,oi>eratip~· 4~~crll)~d above,..dJ.e,.~ys~~.m·: ~cc~r.dhig :t~, tµ~ .· 

·· · :: , ·fifth.· ~IP.bo~~rit~'·:ili~ ·-~~ei:ag~·.-.m~~siµ:~d' cUl'l"~t-··IAVE is ~¢t ·at: the · 
· .. ~aiu~: tor-· th~ . j~~~o~n~·:. (~h~~t~ni~~)··· the·. resp·o~s~ tiine d~g-.: tne. 

. . . . : . . . . . ·. . 

. meas\)..fed .cuqe_nt ]. (th~' coµd"Q.ctivity of.:tbe· ·dil~ted brme) is. sm,ai.I . 

c~~plrreci to· th~ tzttget ·vai~e IO· ... ~d .th~reforc 'the Mfference D 

b~tween. the ay~~age.::rp.~a~:ured_cu,rre~t .IAYE and tl:ie target val~e IO 
becomes· l~ge.· .·As .. a ·restd~: tlie·: ti~~ ··.re.quir~d . -to·· ~rodu~e· the. 

• • • •" • • • : I • "•, •. • 

electrolyzed water. having th~ :desired ·propeey · after the system· is· . 
. . . . . . 

activated. to star,~ -~lle electrolyzed .water ·b.eco1'l:e~- short, because the· 

· system.i~crea,ses the· pump drive siP.81 .s ~oie' i;apidly. . · 
.. , On the 9th.~.r ha~4; :wh~.~. th~ fl~~. ~o~t ·of· the , saturat~d 

. . . . ~ . . .. 

· ·bri~e·.becomes su~stanti,&:lly equal.to the_Qp~al value (Le. when ~e 
: prop"erty··~f."tJ:ie .ele~tro~;.zed. watei; pr~du~ed. l?eco~es stable), the 

.·systen:i ~btai~s· th~ weigh~ed iJJ,tegral o(the· mea$ured cu~rent .]:. -t~.· 
make ·the.' difference .J) . · sm~le~. As. ·a · :result~ the .sysiem . ."ca~ 

co~tUiu<>~iy.· ~~o4:Qce· ·~he , ~Iec:tr~iyzed' -:Water : b,aviiig ··-th~·- ·des"ired 

·property···w~th stability~ bec~~·se t~e f~e4b:ack c~ntr~_l becom~~ siabl~. 
(i~e. the flow. amount of the ·saturat~ b#~~ P does not change easily). · 

It should be noted th.at the vario~~ ~modified ~mbodiments. c~ 
be" adopted with respect . to the third,_ : .the fourth and th~ {ifth 

embodiments described above. For ~stance, although the pulse 

signal used in. these eiµ.bodiments is ~e ~ignal having the square­

wave2 it can be any signal that oaus~s · tlie p~p . to discharg~ 
intermittently, such as sign-wave sign.al ~nd chop .. wave si8.Dal.. 

-: . 



... 
. ·. . . . .~ . . . . . . ::. · . 

_·;, ... 

. . . ··4:i:J ... ~- .:_ .. :-=:"'. ·:.· _ .. __ : / · ... 
:· · ... 

: ... · .. ·,,. ~ .... : ..... 

·.: ... ;•. -
. ·~ : ~· .. ; :-- ·.·. . 

.. 
··.... . ... : ·.. . ·- . . . . . 

. _ . .- · ~:.l.t:~-~~4.~·e.:~$.~{~~:(~d_·ib~t:.~~-p(il·~~;~~i~~-~ ·ST i_$ sei.at'#ie 
va1~¢-.:i~ve.rseI~:p~~P-~~<{~Ji:1..t~::i~e-~~µj~-~v~-sig~ai:s~ · h(>wever~:~y · 

.. c~nversio~ :~o.~--til~:-:kiiuip·.~~ye si~{:'~'.:to.:ih~ p,Ul~~-:inf.'e~ai ST-~-~ 
. . _.· .. _· __ .be -ad~p~~:~--~~---~~~~-_.',8,~_.·_.th~_·,~·ori~~r~~~-~:;:~~~~~~~-~-~--sig~a.1 S.~ int9, ~e. ··_.· :. 

· . ·. . ..... · .· iiit¢rVa.i .st: ill such::a..:.in~ei:·th3t.· tlJ.e-.intezyal st. _bepoines sn:i,aUer,·as. · · .. · .. ·. . ·.·:_t1t~: __ ·~~~-~~ 's·~-~~~~~~,-:j_~g~;(_ ... _ ,_..,. -....... -.... · .·._.·._ . .. . . ·_ ··: ... _·· . 
. . .... ··· ·.·· .. ·'. As:·i~:-~nd~r~~.o.9~-.-froni:_ab~v~·-4~$.~i;iptjo.n·,qn_ th~ emboduu~iits . 

• • • •·• • .•. : ¥ •• ·-~~!19cor4an~e .:~i~~tne p~~-~en{i*v~n~~~-_. ~1'~-i~ed~~ck. ~o~trolio~ th~ .. 
· ·· ·· ,: __ ~Qw··-~~-u#t)1:.·~~P~~~~-4 ::bi--.-~~-~P~'~P_.-~:O_·~~ ·i,.~ -~_efjned··-~~ t~~ ... 
. . . · feed'f?a~k .· ~~ntro~- .fqr ·.the · ~o~t · ~i~:tbc;:· · ~~~~t~d ·. brhte {i.e .. ·the· . · ·. ·. 

addi~~e to help ~~ec~o~yze th~ wate;r) _iriix~d with the raw water or 
. the feedback contr9l .~or the. ~ens"ity o.t 1:he diluted water supplied to 

. . . . 

the cell 20 ·because·. the flow amount ·:of. the· raw water in the diluted . 
. Wit.t~r s~p~lied .. to::ibe·~:ell ·2o is ~~bstu~iaUY ~~~stan~." . . . . 

. .•.. 
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· : . '.!·:· .. _:·An; .~IC~tro~yZed water produc.tion siste~ .haVing ·a ·brin~ ·. 
·. ·.· .. : _-_ .·.,-, .. · st:o~·g~:~_t~: aF.~~g~~l :to ,._store s~~ur~~ed· ... ~~e· ~f .pred~·te~e4 · · · · · ·· ·· : .. ·-... ~.~~~~~~-tiQ~ brl~~ .·supp.iy·m~.ans. -f~~- s~pplyfug .the sa~atc;d ·bi:in~ ·. 

··. . . '·: : .··_ . .frp~·:~-~-~~'-; ~t~r~~e.-=:.~~-: f~~ '::~xi"iig .\vjqi_:·ta~;~::·~t~r- su~plled'- fro~·.: 
: .. : .. :. < ··a.s.~W;~e·.~~.ra,w .. ~~~~r ~<! ~ e._ecttolytic·cell ~ang_ed to .be-suppli~d·: "'. ... ··:> .· .. · .. ·Witii'. dl,i~t~d. ,brµl_¢ ... : prep,ar~ct ·by' a. ~e~ of.::·~li.e .raw wat~ ... ~nd· 

·. :_' .·_<: ·-:·_ ·:. -~~~~i~~{waie~i~~ ~1>!64~~~! .~tehn-~i~~<rwater~ · · · · · ··· · · · · 
. ::. · · .. · ... :-. . · _.. · < ·::.wherthi· · · ~ :·. ~le~fi:iri. -~~n~9I . ~pparaiu~. · foi- -the· _·e1~ct;rri1yz~d. . . . . . . . . . . . . . .. 

· -~atei;. .pr~d.u~don ~ystCID. .co~prises: 
. . : «i;Ietection ~~ai'.l:s. for: d~tecting. the ·conductiyity of the .dil~t~d-. . . 

· . b~e ~lf:pplied·.to_ sai~- ele~trolyti(: cell; 
. ··feedback: cQntt~l .mea,ns for ~~ntroHiµg Qperation of. s~id· brine; 

supply me~s in.su.ch -~ ~3nner .. _that the·.~o~du¢.tirity.:oftbe.:diluted . . . .- . ·. 
"brine-detected _by. said detection.·mea.ils is adjusted to a pre4etC?rmined · · t~a~i -~~~e; .. · · · · ·· · ·· · · · · · · 
. . .. ·.JJJ.¢~~>1Y ~m~~s foi; me~~n~g· -~. an;i~un,t -0£".sat.lirated.·. brm:e . 

. u;,.i~ed· With .. th~ raw ~ater oin .. ·Qperatip~ :~£. s.rid ·brine supply ~cans. 
· .· .. uil<ler·.co.ntiol otsaid feedback.co~tr~l.me~-a~d . . . 

wtjal control means for controlling ~perati~~ of _sai~ brine . 
. . . . · suppJy ·~cans in .s.uch' a manne:r that a s~ppiy aII,Lount._of·-saturat.Cd 
. . .. brin~::~'?d .wi.t:4 the. raw· w~tei-

0

is_.adjµs~4 o~ a b~~is of,·th~.· inst~t­
: am.oWit: of-satu:(a~ed br~ne memotized in s~d mexil.ozy mean·~ dunng 
~re~oris. oeeration of .~aid "brine s~pp~y m~ans .· und~r .control of said 

. . 
f~c4b~~k. control me~s when said electrqlytic cell is t;a.ctivated to 

.. start prodµction of the electrolyzed y.rater. . . .. . . . 

. ~· An eJectrolyzed water prc;tdtic#on -~:r.s.teD;l as. x;ecited in· 
Claim · 1~ where.in· said initial control me~s ·is designed to control · · 
ope:r_a90·11 of said b_rine supply mean~ in ~~cii a manner that the supply· . 

. . 
-·- --------- -- - ------- _ .... _ --- - ---·· -··- -
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,. . . • ·.··· .. :· ... ·.:·.· .-_.4:~.: ":·-' ) .· .: . 
. ·. . . · .. : : ;' . : ....... · . ~ .. 

amowit ·Of salui:ated0'bri~~ ~ied :Wtth.:the ;·t~w·Wat~ is . .' decreased" in.a .. : . ·. •·· · ..••. ••=~~:Z;;1;~1Q\~1e~s #tltatof~#~ml brin~ ~ori~Qdin . 
·: --· ··:· .·· < .... : ·3~:. An ·ef~~#.~1;~d--·;vatet -.~~o~li~9«~~ _;systei.n- as· -ie~it~.d i~ . 
· .. _ .". ciai!ll. i>. ·whe;r.~i~ ..... ~~~~· .. initi.~i· ~o·~~<>(s,~pply"m~aris Js design~d to" . 

· 4e1~;,· ~p~rati~~· ·'.of.'said ··.b$~: ~upp.Iy_.:·-~a~~-· •4~.i-" ~on~ol .of ~aid . 
. ·" . : :fee.db:~ck .·conti'of:~eans::· ~~~ii: th~· :cond~~fi\ritr·" .of' ili.~ '.dil~ted ·brliie ·· 
· · "·4~tc~t~d·:: by··:·:~~~{;:·:·:~et~~~~.t:.: .:·nie~.{:·~$~00~~$":".~~!~1-: ."tb.~. ·: :,~. " 

. .- predetennined re(~~e~cc "valµ~~.'. . . . . 

4 .. An electrolyz~d .water produ¢~on system as ~ecited . in 
Clai~ ~, wh~~ein tJie-~efer~n,~e value i-s. de!ined_· by the target ~alue _of . . . . . . ·. •. . . . . . .. . . . . . . . 

· -said feedb~ck contt:ol means . 

. ·s_ ~ ~lccttplyz~d.- W:a~er pro4~ction_ ·.~yst¢~ .as. recited·.~· 
- · · Claim.·3~ whereUi ... th~. r~fer~nce. val~e.i~::def"m~d t~ :be dec~ca5ed·m:· 

·' ~c~or~ance- ~th.: la~~~· ~f tim~::aftei: ·~aid.¥Je~~olytic :ceu·· is" ~~ti~at~d 
io s~t p~oductioti,o°fthe.eiectrolyzed water .... - . . . . . . . . . . 

. -
6. An.- electrolyzed .water pro<fuctiQn system as recited ~n . 

. ciauP. l, -wherein. -s'aid:inj.tjd control ~~.an$ is ·de.siP.ed. to': ope~ate 
·said ~tine· s~ppJy·:~~~s under .. c:o~trol- o.~ $~d feedback-control me~~ 

· ·a:ft~r lapse of a pl'.ed.ete_rmine_d #me wheii.: ~aid ele~troiytic cell was . . . .. . . ·. . 
activa~ed to stait prO,duction ·of.the e~~C;#;"9lyzed w~ter. 

7. An electrolyzed vvater · pro4~_c1,:ion system as recited in 
Claim 1

7 
- wherein .s.ai.d initial controi-·me,ans. is . dc;~igned to operate . . . . 

said brine supply means under control Qf s~id feedback. control means 
after change r~~e of t4e co~du(!tivity of the:dilu.ted brine detected by · 
said 4-etection meau$.deereased le~s than· .a predetermined reference 

~ . . . . 
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. ·.· .. 44· 

. . ,g~ · ~ · ·el(f.ctrolyied· .wa~¢.r".pro4ti~ti9n ·system· as". recitei. in 

cia:t~ .. 1J.·_~he.;etn: $~id: 'h.$e. s'.[ipp:ly ·m~'.a~s js -.in ::th~· fonn Qf." a flIJi4 
.·, ·· .. :p~p>oithe iwe·.dr!~~n:·hy:e~~~·pui~:e.-ofpul~e·.h-am: ~ipals. applied · · 

. . . · · .:··":-.~~~~to~· ::~d· .. ·wh~~ei~·· ~aid·'' .dete~t.i~~ ·-~~ans.: c~~Pri.ses ·: m~ms .· .f~r. · 
.... ·· .. :_ det~~tfuS·. the··: --~~nd.~~ttvi&.···.:~f :···the ··dll~~ed · ·bn~e a~·· ~ . first·· 

··· · .· :. · .. ··.· ... ::pre~et~~e4 tjnl~:-~te~_.-·aD.4 -_·cd~'1j~tjoii:~~an~ :for. cal~ul~ting·:~ 
.. _,_ ·._.:_··:· .... · .-.:: · .-av¢i'.age ~~U.~ ~t"~~:C.o .. n(l~ctivi~-~detectea'~iihe first:pre4et~~iii:ed .. · ,. . .: · ·. ~m~.~-~nt_e_&a.i.· ~ .. ·. . ·, · · · · · · · ,. · · · .· · · · 

. . . .· . . 

. . 9 .. ~ ele~tr.olyzed. water pr~dU.cti~-.i · system. ·h.aving · a. brine 
. . . 

storage tank arr~ge¢ tQ .store saturat~4 'b~e of pred~termined 
C~·ncentrati~n,_ a. fl~;~· p~p· ·Of ti\e type ~iiv~~ by ~ach·puls~ .O~ p~ise . 

. train··~ipal~ ·appli~d.. ~ei:~to f~~~--p~lsc:_:~lg~al gene~at~r t~ s~ppl~ 
. -a pred:etennjne(;l.am9-~t of .. $a~at~4 ~-i:ine. from .said ·brine.· ~torag~ 

. . . ··:. . . . . . . . ": 

tank ·"or JniXm.8 With.. r~w w_at~.r ·.$uppiie.d rtom a source ·.of.raw· w~ter, · 
·-~d ·~ ~l~ctrQlyti~ ceUarr~nged tci ~e·suppli~d ~i~the .. dilut~db~e 

t :. • • • • • • • . • •· • 

pr~pared by a ·mi~re of the satur.,ted. bri.Jie ·and raw· water for 
prodli~in~ ~i~ctrolyz~d-wa~r~ . : · : · ... . . . . 

wherein a~ ele~tric con.ti'ol apparatus for the -productio~ 
. . 

: $ystem··c9JD.pris.es:' . . . 
. . . .. · :· . · · .:: .. _ : 4ct~~tl~~ ;;.,e~s. for· ~~tcctiiig fu.c. c~nductlVity of diluted .bruie · 

supP.,u~d. io sai4 . ~iec_ttQlY:ti_c .. ~e11. :~1 -a.· first ii~ede.temii~ed · time·· 

.. i.µ,terV-8.I; · . . 
. . . . . 

ca._lcul~tion -~~ans. fot- · ~aloillatiiig an . average value of the 
: con~u~tiYiiY s~~ces:sive~y detected by .. said.· d~tectlon· means in 

.' :Se.queJice; and . 
. . .p1:Jlse conn-al ~e~~- for adjusting· a period of the :pulse train 

. ·s,gnals applied from s.aid. pulse signal generator in accordance with 
a differen~e between the calculat~d average value .of the conductivity . .. . . .· . . . . 

nus SHEET HAS BEEN 
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.... . , . . . .· ... • 
.-.· .. ,:. ___ ,· ·45: .·. ... 

·. ~ a predct~Ul~d ~t «V~ So !!iltt ihe .~v~e coD.dlieti;vil;y ·.·. ·•··· .·.·•. ;~~; 
·. ·,b~~ome$ su.bstanti.&.µy ~~qµai t~ .. th~:tai:get_v!d:ue.. .. .. : · . · .· .. · · . ~-- ·.: .. -~-. . '· .. ':_.-
. . . . r... • .. . . . . . • 

··~ . 

· -· · · · · · . . . ._.1.0.· An el~9,ijol~c.d""-. ~ater ··p.~04u~tjon··:-~ys.~~ .-~···:recit~d-.-.in,· · ·. ·. · 

·· ••·•·•· •·:• .. ····:=9;fw!:7$8t~::;!:0:~~t1!:~:rii:=: •·.••·. ·•·.~····•······:: . 
. . -· · .. · · in:t:~rv;µ. mQr~- tP.aii th.e :first i?.~~~et~ed ... tiJ.D.~· .in~ez:vdll.,-and. whet.ein_· .·· :.- . -: · .. ·. ·: ·..-:::~~._:·_. 

:··· · .. ·· _. .. · · · _·_ ..... ~ai~-~~c14~~~~ iQ:~aps i~:·.<ie~ign~cl-·:~Q. ~~~C.~J~~~--~e·,~ve~g~ v~~~e ~£:: .. :. · .. _>:: · 

. -·. · .: ._ · · <.· · .. ·.: · ::·ilie :c_<>ndu·cti.-riti '.~ti :~_--ti~~~---~f-pl~ar d.~~.oQ. .. co . .-<iu~#.~~- d~t~cie~( ~y<· ... · ... ,. . _;·<t> 
· · · .· .. the detectio:n ·m~~ \1_1uril -~~s · ~t th..~ first ··pr~.d~tei~~-d ~~ ·. ·. · "r_:;"··;, 

mtenral d~iq·. said ... $CC(>J;td . pr~dete~ined; time . ~tetVctl e~c~p~ · -
seve~~l da.ta 0,ll con.dtt.~1;ivity d~t.ect~d sµ.c~~ssively. by. the dei:ecti'on .. : . . . . . . 

ni.ean.s. _ilil~~di~tely. aft~r t~e. ~aid p.µs~ ·.conti'o~ means adjusts. said . 
perl~d of. the p~se ~atn. ~igDals. . . . . . . .. . . . . . . 

11. An electro.lyzed w~~er·· produ~.tiori. .·system a_s r~c::ited in 
.Clahn. 9. whe~ein ·said c.•lc:ulation. means· is designed· to w~ight the 

.. --~Q_d-~cti~tr ~ith. a y~~e \vh,ich.·be·c~~~s larger ~s·· a_· differenc~. 
between the conductivity d~t~cted by said d~tection ·means and the 
tai-get. VdU~ beco·mes ·J·ar~er .for -C~~~lating • WCight~d· integrai Of th~ 

.. conductivity .. 

ii_ An. elec·U°~l~e~f ~at~r ·;production -S~teiil ~ . i.eciied . _in . 
Claim 9:. wher~in said ·.caJc1:Jlation -~e~s.'is de~i8n~·~·to_= w:eight._~e 
conductivity with a valu~ which be~.ODJ.CS smaller as ... a difference· . 
between the conductivity: de~cted by s.µd detection mean8. and the 

·. . . . ... 

target value becomes larger for calculi;i.ting a we_ighted integral o_f the 

conductivity. 

13. An electrolyzed water production ~ysf¢m as i;ecited in . . 

Claim 97 wherein said ¢.alculati.on means· is design~d .to weight th~ 
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~ . ·. ·c:.,(t~~~~~:·: -~~~:-~ :~ ~u~ ·. ~hi~4-:.-·:b~c·o~~~: )~g~~: .. ~.·a .. diffe~e.n~e 
· · · ·b~~~·en-'.fJi~: -~b~~,~~tt~.f¥·. d~.tc~·red~.i,y. .$~i_d·: 4Cte,~tion .. ni~a~. and. ·the·.·.· · 
.. ·~~Qt"· -~~e'..- 1?:~-~c)~~s· ·.·l~g~~ ..... -~tif .. a. i>~~.4etenni~e~. --~onetition ~s · . 

·. . . sati~_fied .aft~,:: ,~ai_d·. ~1¢,~,~~'-Ytt.c'. -~~lf.was-.·t~.ti~a~d. to start pr~du~tiQn · 
, ·· · · . ·t.>f ~l~~~h1iz~~: :W:•te~ -.~<f ·.i~· \v~i.~t · tile·:, ~-~~du~ftvitY with ~ ;aJ.~e · _" ·. ·. · .. · 

. .·whl~h .becomes -~tnatfor .. as' ~- diff~'ren~·~ .. b~tvteen the . ~onducti-rity . 
. · .d~t~~te·4·by._said..4~~~~#~~-,~~u~·:_·~d -~e~t~~get_~d~e·· bc.~o.~~-s l~ge~ · 

. . · :. ·. · .· ·. after th~· p_re<letei:fui~~<i·¢·o~'ditioD: i~:·_s~t~~.fi.ed~ · . .. · . : . - ~ . . . : . . . . .... :: _: . ~ .· ·. ., · .. · . : . : . ·.': . . : . . . . . . .. . . ·.·· .. · ·. . ·. . . •' .... 
. '. 

·-·. -- ·-·- -- .. _ ---- - ·--·--·--· -··-···· .:.. ..:. - ~...:.:.··-····-· 
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