DESCRI PTION LI QUID M XI NG DEVI CE Technical Field [0001] The present
invention relates to an device for m xing together two or nore kinds
of liquids, and nore specifically, to an device for m xing together
two or nore kinds of liquids in a predeterm ned m xing rati o.
Background Art [0002] There are cab&sGRIETEON step of nixing together

two or nore kinds of liquids ig mll\ﬁéf @roducti on,
processing, or analysis of pro dlcg?s 1?“‘;’. ni sf%d pr oduct s,
materials, or specinmens in various industrial fields such as
chenm streshni®diF¢ais, food, and semi conductors. Wien nore than a

certai of accuracy.is required for, the mxing ratio of the

li qui dg[ﬂfaﬁ% ﬁﬁ*eamén%’élﬁﬁgﬁi%aelﬂf%tﬁga“s%‘ﬁ“ We@’ﬁ‘&&g‘&]ge'%‘?b“ﬁ? {o&nore kinds
m xed t(ﬁgﬁmlmaﬁ biyd mdiratspbcﬂf&hhs) torvi @BvRasfoexeilihe fdg a0t dgr more kinds of
accuraﬁl?{. Ll % wever . lxi{}%g ag?/ t he batch nethod may invol ve

di f i cut 939 A FEAPTS STBRA 8¢ 141% ne process for the production, or
the Iike. [0004] When conpatibility between liquids to be m xed

t oget heg @haﬂ ;@ water-oil based emulsion, is |low or when a
dlfferenc 0 e mxing ratio betweenllqwdsto be m xed toget her,

such as[OQO%hchexean@lcawsadhmeufvetepufsf WéFipg | tagefher wo rrymerakings |ofdiguids is

time tQ.2604 @ue ih U byodietibar mcme&lag oP%alygfsl & byoddw@matm%mﬁ@wemﬁoducts,
amount for ,oetlmals set toQ cfio astomcreasethrouh

or wher&EEB: 98 SRPSIMEGS 18 VP@&HH elds speh as chermisiiye medig ﬁ.faeg and
A and Beatieontducestst ogiehhermbleef ®lliz&1 a béxqaimddéignes of xectutab@r 8i fequited for the
t akes Ion er t{m th&r

r ! gin E Of t en Smann edi &Fn]é !Eji?s %re often
reduct iR 1% "R or gF or oddet PARE |5k, P00
Ther ef anixedtthgetber By @mmmtmwhwhrﬂwmeﬂbﬂmwalglhmgacdurmy for

di strighbig iy éJe'%t mlkﬁg %u to @atél%}ﬁ%qh&f‘hf‘ag’ @v%%”&ﬁ%@ﬁlt& n 2185808 of an

line tg nerge t second 11 quid
pr edet éflhﬂﬁéﬁpcﬁéﬁ éomt}leﬁpﬁgctmﬁé the likpect r omagnetic val ves so as to

m x togebosr wngs%ohmnhmﬁ@swfwebhqt s hy E@Qxﬁ%e@ﬁo@etﬁ@ﬁkﬁlcﬁuﬁ@aoﬁrater oil

at 0006
por for HESG GEELERRYER Jot Reet ﬁeé‘lséﬁr%%eﬁ{ Himizg i g o be
requi r egiixedrtogdtbenyisuthgs streptroamden sdvede, [O0E7] Iafgmvet/may tahcja\lonig.uakne to
punps glelégqgllg%lﬁf’qu hi Hﬁ% r %pﬁg&lglvig,e tﬁé nllglﬂ#érﬁo q:!neatrﬂgF is set

hence t m xi ng rat change |ons
t he pur’mévealmger Fptasdp 13@#6@&@ éluowhmﬁeroamlm sa@mma@ylxemg umeqpméssmh as in

the el gcii@pRaRtiguiMa A asd B9 siReedol bRl B&ﬂﬁ@sasmgld & ﬁe&%ﬁamérem it
|neV|tabIe to m x together |arge a unts of |jquids, and hence,t

pul sati tRRs ]SPg?rhE"mﬁ SNtV H& Pﬁswnewwgh%m FoR rﬁé‘éﬁf‘%‘ fn time or
| ar ger cobthfarehy pfathichien oratls¢ikeg the accuracy of the m xi ng ratio.

[ 0008] h he .ste Ges ime lags ..
[0005] (G451 Sipr R0 0% RSBIRE T D9 RBGF 3300 b U P80 i
di ffi cliguid ot adixedaiate 1m@omgmda’r@ya sfcopfdire to merge the first liquid with a second

liquid at a predetermined rate by using pumps or electromagnetic valves so as to mix
together those two kinds of liquids by means of a snake pump or an agitator {(stirrer).
[0006] With this method, liquid mixing can be performed successively unlike the batch
method, and hence the time required for the mixing step can be saved.

[0007] However, individual pumps are used to supply the respective liquids in this
method, and hence the mixing ratio may be changed depending on the pulsations of the
pumps and further affected by operation accuracy of the pumps or the electromagnetic
valves. High-speed flow processing is necessary inevitable to mix together large
amounts of liquids, and hence the pulsations of the pumps and time lags in metering
control become larger, thereby further reducing the accuracy of the mixing ratio.

f0008] Further, when the stepwise mixing is necessary, the time lags in metering control

are integrated, and hence it becomes more difficult to maintain the accuracy of the
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m xing ratio. Patent Docunment 1: JP 07-047257 A Disclosure of the
I nvention Problens to be solved by the Invention [0009] It is an
obj ect of the present invention to provide a liquid m xing device
capable of mxing two or nore kinds of liquids in an accurate ratio.
[0010] Hmixing ratiot her obj ect of the present invention to provide a

i quid mxnp®cdembsel .aeRehbersl Al xi ng together two or nore kinds of
| i qui ds successively in an accurate ratio without using a batch

met hod. [0011] It is still another object of the present invention to
provi de Dasdloguie df texinvgntd@vi ce suitable for the production of a WO

type e gﬂlgﬁgé(gﬁg?g#ﬁblbg Y BJetpEnemul sion fuel. Means for sol ving

the Pro resent 1 nvention which has been nmade to
sol ve t he00WMoltes B bieshOd the BEISEMsIEPRNATISPIR videquliguif mixipe device sapable

i ncl udi BYmirinki thvdtorShigre! Kin &y st RgRifiON ﬁumhyategatao fiist I iquid; a

second y stem for p econ
aurd Wty AR oo Sl SR oPRon, fabrivi & S iopid am g dpee
second Icamﬂ!pilqj of moxmng hegefthmst_tW%mmmloye blylsls ewuantMC@@U@hdlxupm%urate ratio
system wig3Reelihy &lbhich AeMhch:

[0011] It is still another object of the present invention to provide a liquid mixing device

suitable for the production of a W/O type emulsion, especially W/O type emulsion fuel.

Means for solving the Problems
[0012] The present invention which has been made to solve the above mentioned
problems provides a liguid mixing device including:

a first supply system for supplying a first liquid;

a second supply system for supplying a second liquid; and

a liquid mixing system that receives supply of the first liquid and the second
liquid from the first supply system and the second supply system, respectively, in which:

the first supply system communicates to the liquid mixing system through a first
flow rate regulation unit having a first path sectional area;

the second supply system communicates to the liquid mixing system through a
second flow rate regulation unit having a second path sectional area; and

the first liquid in an amount corresponding to the first path sectional area and the
second liquid in an amount corresponding to the second path sectional area are allowed to
flow into the liguid mixing system, respectively, by making an inside pressure of the
liquid mixing system negative (claim 1).
[0013] In the present invention, the first liquid and the second liquid are allowed to flow
into the liquid mixing system at flow rates corresponding to the first path sectional area
and the second path sectional area through the first flow rate regulation unit and the
second flow rate regulation unit having the first path sectional area and the second path
sectional area, respectively, by making the inside pressure of the liquid mixing system
negative. Thus the first liquid and the second liquid can be mixed together in an
accurate mixing ratio without being affected by the pulsation of a pump.
[0014] The term "liquid" in the present invention means a substance having a liquid-like
property and includes a solution prepared by dissolving solid matter, a suspension
prepared by dispersing solid matter, and an emulsion.
[0015] The term "path sectional area” in the present invention refers to an area obtained

when the path is cut on a plane perpendicular to the flow direction of a liquid in the path.
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the first supply system comruni cates to the liquid m xing system
through a first flowrate regulation unit having a first path

sectional area; the second supply system comruni cates to the
liquid m xing systemthrough a second flow rate regul ation unit

havi ng #0&lé¢ ohd tizaptessecinvenabn, apleaf;rab]ryd the liquid hexinigr d¢vitd duithieri inchnles

amount - SR EIPONAIGnE ! IR fulyE il PRI RARL bR LM AN %2550 tom

quid in an anmount correspondi ng pat h sect’ional a
are al | Biteengesteys et Rpsithee, IPPEiBFIUaHY»("F’(‘i’g system respectively, by
maki ng an i I’le1£is¢ a@{t@ﬁﬁglm&:aa& fohegikdctiy chenfiizst Mgutdy 8h € Mhee@ahd MRju(€ fRiwhg
1). [OOQhSJremr} dé)[ mmlnglverlq ion, the first liquid and the second
liquid are al'Ton it ?rﬁellqwd m xi ng system at flow
rates corr espan#ibih prﬁdpmminetds@mpmth oethei Gredl liqidaangdnthet $rsogddivad are

path seghbRBdlo Effcﬁ@ﬂtlﬁr@dﬂ.'%ﬁ Iﬁ@uﬁt'n{gsﬁnefahé)‘ﬂo&@tﬂ?e [1@%& ﬁltdn(ﬁ $4Bietn @M€n the
the second, fl ow rat e]g atl .on unit Ew ng the, f 1% secti onal
area anb“sﬂci?ep@é%‘r‘ma Bt awd mixgheaaystgmp Beco §d’é’é’t‘}‘§? F{F % maki ng t he
i nsi de poGES$uknethefprédeat nivguiicn, rprxdiengmayisd emonggatfithe firsiHumid hed the stcond
l'iquid ﬁggidt ﬂ'@ ﬁﬁ%ﬂqolﬂwllgtfo?lgg fﬂgt tlﬁgfrfshﬁr r'e@et 1‘?18&‘1’15@1:@&15 to be

m xing ratio w thout bein satlono punp

[ 0014] w@atﬁfér(fﬁvr?d)quﬁawr pres By §5ftdag c F%Q‘é‘ﬁﬁloéﬁhﬁﬁ&ﬁ'sha“’éuﬁ?t theceecond
havi ng #qhidgshidhlfideeifb epefitsy aghetinNalewfies: dch Qhtditadio plcepainedndly volume,

di ssol ving g%mf%rm tbgrrdgll%[j}aggl?eﬁ.ﬁt%glt?tﬁ%f%r ?xﬂs 0% ¢ érﬁa%r?c{‘g solid

matt er, and<an enu erm sec |ona area" in the
pr esent [Q0H$&nkni the presentsinyention, anreéeratﬁu/aihf-‘eaqmemmme ¢ furthagt ingludes

g pl[ ggis&%hﬂﬁi@{ihﬁﬂé ﬂfeaﬁ@f&rf@ufa%lﬁg\/tﬁlﬂrﬂ %hld)ﬁhbcf)fo@tﬂ hﬁmtl(hd\@inﬁ hgerRad from a
e esen 1 O rerer ﬁlXIng

evi oo Plird ThepTy REFTRE00 5 BLah SuPY APV FERREIYIP PAFE ng 1« he

i nsi de pressuthe tbirdtsweplyi epsitain rroxinmenisates emtipe sewad m@ang\ﬂeeaalmdhrough a

posi ti Vﬁnr@ﬁﬁ%‘?‘@!e%%h])étmﬁ“ﬁﬁﬂ havmg d ﬂﬁﬁf%aﬁg'sgéﬁdlﬁg af@gans for agitating
ow ng therein fromthe

the first he second

liquid mixi ngtlﬂgg‘gw supply sysem Wg’ﬁnww&e@%ﬁw%ﬁ%mﬂﬂg Beansygrough a
first |fouthdflandateiregsiedomdnitihgquing afomral paoheectionaf dwa; i nto the first
agitating ne t?er{ ru?é“lﬁ & frﬁ&éh% B %h0g; &txﬁmn‘{‘é;%ps&ﬁe {lﬁhéie% gative, the

pressure of t st em be orres Ive
[0017] PFstHe 06%% élﬁtudn Wiéﬁg |Sl5ﬂemp‘ls é&@ﬁ@#tﬁ?%@dthérﬁ?ﬁ?ﬂdsa%‘fatt%emf“i“lfss%o that
l'iquid emechirdeiques onan kinguhde@iapandiapes tHeDthflﬂdOIWth RéQidae afdarastd the fourth

?.ﬂ'; Z]E 'O{r} u1geans ?I%‘xoﬁ)ﬂt %{Pe%r grﬁo&l}ﬁ th %eetf?‘gl?r 1f 'pﬁ@t Pel%u%%l dﬂ%gg %Ef]b&ré@% flow
l'i quid ) éh? s,chwl aaltt@rtghréemsf sqsm@fmeéx iamd neans at each interval to
a certain smgl niyed wqeld mmwmmugerm&m@mgtﬁ #ilgui0agibRed ibfySthe second

Dt or By OBt LTS O (e e M RisloT ABF HagE  JaBth4in").

agi t at i H@1Akdmsthe @boagineaitiongd tihvendioni duisdpesaiblé dorcatryl dujuivg - fth ganvimyging,
therei Ny ?smtﬁe tnﬁ'xfn% §N@1@|t}{1r§yl§c}tﬁﬁnaﬂfi]Qh@- O iuRMAR] YheSHBLRENOf the mixed
respect Lélllidy("flrst hquld) obtained by the above mentioned mixing and the second liquid in a
single process.

[0020] Further, the third liquid and the fourth liquid are allowed to flow into the second
agitating means at flow rates corresponding to the third path sectional area and the fourth
path sectional area through the third flow rate regulation unit and the fourth flow rate
regulation unit having the third path sectional area and the fourth path sectional area,
respectively, and hence the third liquid and the fourth liquid can be mixed together in an
accurate mixing ratio in the second agitating means.

[0021] Therefore, according to the present invention, there can be realized a liquid
mixing device capable of mixing together three kinds of liquids (second liquid to fourth

liquid} in an accurate mixing ratio successively in a single process.
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the third supply system communi cates to the second agitating neans
through a third flow rate regulation unit having a third path

sectional area; the fourth supply system comruni cates to the
second agl tating nmeans through a fourth flow rate regulation unit

havi ng d00r i thatiresanétingertionar praferably, theignt @hd/or nisicded piséigbng emeans
of the ljhguigk: M xi ng system beconmes negative, the pressure of the
liquid mxing systemis transmtted to the second agitating means so
that the third Ii qu?rﬂnﬁ?"éﬂo Qhount corresponding to the third path
sectional area and 4 péurkbityr bh brangbi phthimen einolirg liqoid ésporidi ingldwo port is

the founfh, el Bnseabhendb rRkeanare allowed to flow into the second

agitating neans, respectively; and a mxed liquid of the third
liquid and the f our 2Bf I°Fq%ufﬂmé'@|t¥ atfednipgratine REBbABCgTRIGH i ifpifedrym the
is Supp|plllﬁdl1ty’1610bﬂahﬂl piths areStpfed asm&tuemeas()mev fandst | i qun d (claim

3). [0019] In the Vfw??nhlogﬂ%egﬁ 1r|1 Vent fnflto ptohtpgs qgﬂta‘?ed Wh%ar ra%%smg

out two-stage mX|ng e mxmgo i P quid and
fourt h Ithigugll tnbraphk pathei ang e integratiopehths, deing Praneked intethegbranch paths

obt ai nednf¥ndrB&d ahoMUEe rmaagfa%%obamﬁmoﬁ@&mhhﬁg $8a0RA1d bAedbdaRAc paths or
single glgocess 00 %L#Furtq the third liquid and the fourth

liquid &PeiF4Takh #1830 the second agitating means at flow
rates c@pe23dpbndhegetoret mentibmadd ipanhioseche diplidarcea bednixed fagetiteh very
path se t

Phe f our Popfily FIEGu popily 4 Rty bt Ak ISk Eo{ B HRalifR Ao Rlion is
area andridised &@@Pﬁhep&ﬂﬂldgé*é? PErghedyindg a Prl'éfs"b@bf’f 9’@’1“9}1 P&Hﬁ dibe lighids in
third |idgupdraig dffteafcupiths ktdiitebraad ibe tieXetgtageat pahs, or @illide with the

accur at g, {odeng, %ﬁ%f?tph&[s o??héﬁﬁ%%?n@& St%%' ng means. [0021]

Ther ef ore, accor ion, there can be realized
a liquido e TAR Hg%eﬂfﬁ&@teamw@s arefpiaklng Racepaendirectioncf thpdimiidfn the first

l'i qui ds aﬁ&/@ﬁ@mwla@mdng enehadid RveistHle @lainﬂSﬁn accurate mxing ratio
successi n S roce esent L nven

ot of or ab07Y o 5 B P ieE et e s e g i SRR L R anor
i nflow p@cromd agitating means, thg cpiaging mrybeoclemeértwhrepatsm fhet mswgiectiregtion of
l'i qui d ftHé)m&hQn![tthé{Vaﬂ@fotr sbet%nfara%nﬁpﬁgn?aaqs <':1\INIhOWﬁdI to fljowf and

one or eqgratl on.patns 1 NLo |1 C 1 qul ds ro

ol ar al 1 19521 BlesindeSpiar s o BPoB8usiae BF FtiBisore e ghon gy be operated
t he |1 quee asftbowverge ithe presage [grectibh @l tholiquidk imghd diredavdien sgasdiagitating
through ,fhgs br f’c%‘&rhrgﬁ'tl gﬁ‘ﬁg tfnlﬁ?lﬂtgitvgﬂr atih PhYs Q:@Eé"sclo hggﬁgﬁ@ﬁ?&ed%itating

into the branch paths and nmerged into t elntegﬁralonp
col I'i di fity2 ﬁ‘l‘iﬂ%ﬁes“%?“% ?'n%taé’r“érfﬁ?la%éf"ﬂ§e@|’e‘t% di‘i’ﬁ%’@lpé@tsﬁ% pat hs
(cl ai m £0027]) OR2e2] thhr) it hieis abeai€icatiad, ithe €alldwivig it vaniont {E) Andj(d)dse dBlosed

be m xe rgml y wi thout producing a lunp or
nonuni fgsr Erh‘%g{‘g’?f%ﬁ&é‘&gftaﬁrﬁﬁ unction which is gcaoduced when the

| i qui ds(hre bABnasi&tingntdsviceplonr e@mminusimgh darien [3gitaege t heliqyiguprsfor
in the Bblﬂfr@:ﬁdti% Péruhﬁﬂ@CEbIEtBFJﬁﬁw@ésedith@gd ah edliqiidoby heuin@t 8@ BfiidNpass
pat hs, ?rlr Zh \Lr\favmg a pré:%a flzr%ur?gd E)Qt% el onan Qr%gh% a pretdetermmed pressure
integra
andlor a predetermmed flow rate, wherein:
the device including means for reversing the path direction of the liquid in the
path.
(2) An agitating device or comminuting device including a first integration path, a
plurality of branch paths communicated to the integration path and a second integration
path communicated to the branch paths for agitating a liquid or for comminuting solid
particles dispersed in a liquid by letting the liquid pass through the first integration path,
the branch paths, and the second integration path, the device further including
means for reversing the path direction of the liquid in the device.

[0028] According to the inventions (1) and (2), there is provided an agitating device or
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[0024] In the present invention, preferably, a passage direction of

the liquid in the first and/or second agitating neans is reversible
(claim5). [0025] In the above nentioned invention, when clogging
occurs in the first and/or second agitating neans, the clogging can

be cl earedniyuting dewich gapHae pdrieaginedsloasimgdry BEverting ltheyppebage ditgetion of

first apg HﬁmaeiﬁQHé'i dagict a‘lﬂeﬂg:lb’@'ciﬁé océ&@@@lheﬁhéﬁé@?ﬁaﬂt |oY1anta|gﬁahhgl%dice
m xi ng device .of .th (cai resent_.i nventi on. nay be operated sp as to .
8? é’llﬁ device by

rever se °f K8TFHELURS 487 F8 2PEHC oY RTAESTH TGP STRPTEHEP S £ 1088 8nidy
second agetating g assansvarse tkgphopgodiectiegof dre tigui@ inntherdealcs. atlnggular or

this Ca%‘?e%&%k@&et&lé he first agitating means and/or the second
ans can revent ed or suppressed [0027] Note that

agitati e

this spéf?‘i%@ﬂ cht i“EFn,Pf%S}?BP ABY SRR N Prefevaiiyi Bifs Tiest) Pathdsqosipnal grea ahd/or the
di scl osegtoag pafiv efttiopaisare£ividdsthlegtRimMe. (1) An agitating device

or co n ev efora Jatih L guid nuy

(gl’l ndi 6@%@ ﬁlt e&lg:ét ¢ O eélglo | Smevlggedt?lthe %r t an%/%r %ecoﬁ@% sth ?119&1 areas are
li qui d paisstable digghbn veding ﬁmsn@leatomcba@t@sﬁy ned ap'almrléie&hq WiEng aptée of

at a pregetg Hh&‘@éi:oBEiQﬁ"ﬂﬁl‘Mse and/ or a predeterm nedtLI ow {ﬁtg
ersi e pa irec

wher ei n: evice includin re
of the Q‘ifﬂﬁdﬂﬁ tmaseﬁéfw'em?&j P& e éﬂYt s ﬁ{f‘él—ﬂ% ¢SY8F BWWH{CP%?Q to the
devi ce ixqciduahmglga sfstemt tlmoughgraatfnr(sn qening/dogphpr adlive ycaphbler aficperforming

pat hs cg pi ,gg,tsgjcé tgﬂ%r d§y.i ntegration path and a second integration
path co |cate to e branch paths for agitating. a |iquid or for

conmi nuti ng sR’ﬁ‘FﬁGC?)%FP FFRﬂlésgyél‘ie%é?ls%nl%“é 10 B H9BY g sysieRethrough a
l'iquid pasadipesiugltlsdieg Valvstcapatiegs péxlfmnmgtdpanitn@&hbmagﬁiserpabﬁn;sandand

t he second i ntthgg{%ﬂ %@n S’J]bmhgevaﬂw?\“rqﬁg tiu%'r eQ?{c}]gB%Mg}cﬁ‘& {%%%E‘j Bérform

reversing the Eg |on 0
Accor di RBEiBE/E 1qgn9%ﬁ1ﬂil%§y7(lql¥0m1)( 29‘—cor@mr@ the imsislei pressvap of the liquid

agitati ﬂgmﬂg\éygemqrclalﬁomn nut i ng deV| ce capable of clearing clogging

by reve assa irec tian. h t he en

o oggi P aeb e IEBREHRabiohEs inARugt. &F Tun! by b IR, tioikeona
conmi nuppergnglelssing valyabtam bf: queavd rvheng thoey sk messsiireg 0&|tbgdlq1gdilnixing

the devgﬁ%rﬁmee&ﬁéﬁﬁém@%%cﬁ QnleRYSR &ﬁattdﬂ@ spﬁ@mﬂlo&cesé FRgt 4Ha del6nd
I|qU|dbnthede| irre [Ilrrelnter

nIthe il R et i oresphy v, e arion B c S bE! Sipatea Dhereby
and/ or thakingd¢ pnskilplatth fsabtn ionabvartheaccsraagjodshablivingahtio wf @) first and the

second liquid.
[0033] In the present invention, preferably, the first supply system communicates to the
liquid mixing system through a plurality of paths;
at least one of the plurality of paths communicates to the liquid mixing system
through a flow rate regulation unit having a path sectional area which is adjustable; and
remaining paths out of the plurality of paths communicate to the liquid mixing
system through opening/closing valves capable of performing opening/closing operation
independently (claim 8).
[0034] In the above mentioned invention, the amount of the first liquid flowing into the
liquid mixing system can be roughly set by opening any of the opening/closing valves
installed in the paths provided with the opening/closing valves and finely controlled by
adjusting the path sectional area in the path having a path sectional area which is
adjustable. Therefore, ease of setting the amount of the first liquid flowing into the liquid
mixing system or the mixing ratio of the first liquid and the second liquid can be

enhanced.

Brief Description of the Drawings



[0030] In the above nentioned invention, the first and/or second path
sectional areas are adjustable, thereby making it possible to adjust
easily and arbitrarily the mxing ratio of the first and second
liquids. [0031] In the present invention, preferably, the first

supply $80865¢nFigenhidiandt d8) oe eApdaratenyi dagrianisng aslygtid mitkmgodegiiceaaccording
first ogﬁgﬂ Q&%&l‘i’r?e'n?gfﬁ%';\/r@s&ﬁ@ﬁ@nﬁoﬂf per form ng opening/cl osing

operatl on he second tg system comruni cates to the liquid
m Xi ng syst erﬁ%h?dﬁg‘ﬁ S HRENY ﬁ%‘ﬁﬂh@‘? & 11 h grivyiieae visspasioadigg to another
per f or memgo Gipeal b{IR BBk iowatiahi on; and the first

open: ng/ ol os1 g Y3 v AF. L% SRESNS 0PN £ 0SEI A XS PERL I Thother

openi ng/ cl osi operation synchro ous y ace
pr essur embpdipteat pf&mﬁemnmwg%n@yst em (claim 7) [0032] I n the above

nentioned i nvegt |4Q@1anték‘i‘)lzfﬂaic§§/ ARERNEY ghgﬁacﬂ%lm V@v@&da&@dlag@@@qomer
openi ng/ cl o épgygﬁlve can be opened when the |n5|ge pressure o

liquid APXP e &R 8808t i ve to such an extent that the
stabl e infl ovxFlgfs J(Ae amidrB) aredexpdoanat yldiggracks of mdiquiéenikingsde vagedhccording

second f J%]? %h o%gﬁilal?ttéfqbaebjjﬁésteﬁt 530,06, expected, thereby nmaking it

possible to |rrprove accuracy of the mxing ratio of the
first and theF1§écQ§ﬁ’d i Py arq ordERtony dreaps o€ értauidFeninediyyice according
pr ef er abl ynothdreenitddsmesiugithy psassheﬁmemmmm cates to the liquid m xing

system thr Ou%gt 7p1|s %n%e%cﬁtlf}/na?c{rg %%rg{nhof I1Cc]1hucfa‘}ni1lu%gsc{ev c%orc{ Hg 0 aﬁo%ler

plurality of nica
flow ra?@b?@glﬂﬂa@fﬁw Ripsant fRMERtgna path sectional area V\/m chis

adj ust abl e; 8 is an exrpmtd}ynﬁag}aﬁlh@f DUquef rlikidgRlewicdl ddeyrdihg Rataisther
conmuni cabe to m x| ngﬂsyst em t hrough openi ng/ cl osi ng

h
val ves &4 %‘BPE“E?FH‘&R(}S?%‘ MY °8H8Ri ng/ cl osi ng operation i ndependent |y
(claim8). [OBi84P isnan leeplabatvey miagramnidldsiratienta omfigungicmmelinn dlustrh@ve

first |hguieeh l;geq\%@ge pkendifGedtiggui d m xing system can be roughly set
by opening any of the opening/closing valves installed in the paths

provided with the opening/closing valves and finely controlled by
adj ust i RgsttMedgpidrraggttg anahe &meation t he path having a path sectional

ar ea m@aP sﬁggj mamcﬁuﬁfﬁ@fe E)g;n nat&%ss ngranﬁsehw&ukgea RBRHRralbn of a

the fir I'nto g X1 n temor the m Xxing
ratio ol‘lq‘llﬁémf"i‘?%@eﬂl?‘hh|aE|°°JHngttﬁém PRGRSi e@é"i"ﬁcﬁ@“é(ﬁﬁ‘é‘i’fbed

Brief Demar] phd dhusahtddhendiquidnixingd 0836 1 rh@adesl{ Akrstarv@ial(dd) 10afc@ storing
expl anag ?ltrXt J‘rﬂ;l?ﬁr MR cSg orlt!aﬁ%} DrPo%('s{?)Qm%eV' ?C_c%nﬁ(igcﬂflg' 09l ?Jkrc]l £ 50,

3?38?%@ a @lwdqmwudnﬁ%tﬂgérd%e/ if%feSt%%EJIﬂdmr’ng tltﬂusm@f H@rﬁ’éﬁﬁég Spond liguids
the prewgith drd¥B8REd Dether in the liguid feed pump 50.
[0038] The first container 10 is connected to a first inflow unit 13 of the liquid feed
pump 50 through a pipe 11 and a coupler 12, and the second container 20 is connected to
a second inflow unit 23 of the liquid feed pump 50 through a pipe 21 and a coupler 22.
[0039] The first inflow unit 13 includes a flow rate regulation unit 14 having a
predetermined path sectional area S1 and a first inflow port 15 provided with a check
valve 16, and the first liquid from the pipe 11 is guided into a pump chamber 51 through
the flow rate regulation unit 14 and the first inflow port 15.
[0040] The second inflow unit 23 includes a flow rate regulation unit 24 having a
predetermined path sectional area S2 and a second inflow port 25 provided with a check
valve 26, and the second liquid in the second container 20 is guided into a pump chamber
51 through the flow rate regulation unit 24 and the second inflow port 25.
[0041] The liquid feed pump 50 includes the pump chamber 51 with a predetermined
capacity and a plunger (or piston) 52 which is reciprocated in the pump chamber 51 by a

drive source (not shown), and the pump chamber 51 is provided with an outflow unit 43
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Fig. 3 is an explanatory diagramof a liquid mxing device accordi ng

to anot her enbodi nent of the present invention. Fig. 4 is an
expl anatory diagramof a liquid m xing device accordi ng to anot her
enbodi ment of the present invention. Figs. 5(A) and 5(B) are

expl anatimeydidicagraie abbveamentjanetl firstiang wevnd enftaye onds 1§ and Zhot Nete that,
embodi mey (Qf, E'Eﬁngéﬁsﬁnﬁmé Qﬁﬁ)@ﬁhﬂé}:t meang a Eﬁ&%ani@ﬁf‘)ﬂh@\ﬂfj r&(q@oc@tre? in the

expl anatory diagrans, of a |i m Xi ngl devi ce accordi ng to, anat her
enbodi mBHEPPofha p?]eé‘édf“”‘eﬁﬁfeﬁf irpgpce the insygegpregsyre ofnCapRpity it Geypump
di agr amchdmberd 31qui d m xi ng deV| ce according to anot her enbodi nent of

the pre r

liquid E%%HZA %g\%{cfg&égggﬁ |mC L?ies gﬁo%h mo?%e&mé{ec?w?% ;P‘E‘?l&fk ‘aatlve 46
i nventi épd a coupler Bedor mnr@cang éﬁ)pm%ﬁht@ﬂyhamag%hﬂmdl PNt Fnes 1Saconnected
conf i gui@hh @Rd @ft ipblystrative agitator used in the present

t f 1 th l. 0 6.
a1 B OO TR aars fpnipa LREe g Fetip edfns reinaet b sag by Piee
| i qui d Ml xongtitdeva Cestlswpptosditery of chapresebiodiveriien,aghe tShear{dr@m@mner 20 and
i nventi gp. {Qoﬁﬂco{%&uu | usbEHesh gﬁ?%yétbﬂubfitl{g BeRntdgNkfont 4ACIHKISSmp

a first cohtainer 10 for Stor ng i fst a second contai ner
20 for Spypbsig lac%]éEBﬁ?P } f‘&ﬁ’iddmxéw PYRITTA Ofé]éfdp’ifﬁﬁﬁ iByentidy a ni xed
|'i qui d ¢@oadqi Weiledthef plungéro52 ngoeesnivoed the @ighd eall ;ﬁdi;eudn tevardnthe left end

second b abS, WA Gl Shalgsh1! ROSE Aeckln Gkl by AESHRAT B 1a)

[ 0038] Prrdee iI'S connecte ow un

of the K§ugtire sirekeld: PramipsBig RIpTSOLRYPL Blegiupw ahpnghed 53 ‘-‘@6%%?‘6&321"3&% check
the seceopEemisatdedd, ZAdi &ecmaaleeztaﬁféstm @n s 26 Qe dpeﬁécpw Amlatre&atoﬁle first

the liquid fee u u C

R e R R T R
havi ng &rq:srsel@etyeasmtmdmpatbh sseudi mly ayséem S aamjmas fcmrrsscpomﬂmgow fhorpath
15 provigednW 422 31¢haGkKe ¥ hvse,cé@nalaam §DGefjektilelyl quid fromthe pipe

11 hro hthefl rate regul ati

MSRREPAL AR sl ?ﬁlﬂ? 3 Bineet 28U ot the, L RRC heF b (hpd che
23 i ncl vigdbksend fpbeiwondnethe eguidpathambenrfi it ir2thehdivéaignail juswrdetd drynilregtrows in
pat h SeﬁIg OR‘%‘% ?Jl?ﬁla%e@‘ﬁgké) StﬁSQngdgnéxje%ﬂrPOth tHe? 8951@%%%&{“ D Rcomes

check val3e second secon nt al_ner 'S
gui ded PRtHY% tbaﬁbe%&ﬂﬁ%% lagang HP@a@ﬁ osfd adgfie cheek YayRrats aﬁertﬁﬁirt As a
24 and tdszeltseanindd iliguldof e firs? and[s@06kld lidiids Iwideh dlowe&do peTpulm@ chamber

i ncl Ude§1tipegup&érapinqg'qu%ix§& I}’éfugcp cg‘ntgfn%g%efm% outflow port 45 through the
coupler 42 and the pipe 41.
[0046] In the above mentioned liquid mixing device 1, the flow ratio of the first and
second liquids into the pump chamber 51 corresponds to the ratio of the path sectional
areas S1 and 82 of the flow rate regulation units 14 and 24. Therefore, the first and
second liquids can be mixed together in an accurate mixing ratio without being affected
by pumping pulsation.
[0047] Note that, the flow rates of the first and second liquids into the pump chamber 51
also depend upon the properties of the first and second liquids and the inside resistances
and pressures of the pipes 11 and 12, and hence the mixing ratio of the first and second
liquids in the pump chamber 51 is not always equal to the ratio of the path sectional areas
S1 and S2. However, it is easy to determine experimentally the path sectional areas S1
and S2 with which the required mixing ratio can be achieved.
[0048] The liquid mixing device 1 may be provided with means for keeping the inside
pressures of the first and second supply systems constant (for example, liquid level
sensors 10a and 20a and supply pipes 10b and 20b), or means for keeping the

temperatures of the first supply system, the second supply system and/or the liquid
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capacity and a plunger (or piston) 52 which is reciprocated in the
punp chanber 51 by a drive source (not shown), and the punp chanber

51 is provided with an outflow unit 43 6 in addition to the above

ment i oned first and second inflow units 13 and 23. Note that, the

t er m " plmirgpegr 8ysitem tdenstaehiivdi exemplayeatsraoset hari, Swawhi ehcooler) in order to
reci procal s iclahdle RUMR Ehﬁ%‘%s a-’lachoas' | DREGARE OF tﬁee@lyaes&ﬁb@y'sweme the

pressure or capaC| ty of t ﬁ? é{ he outflow un
43 i ncl G d4PBlK WSERKP pag/er Iarwh lﬂaﬁdmrﬁo c"h%% Re%?éﬂ GRALEES QNMEF %me in
coupl er tHZmfxdng eanm et thenfirsaapd peodd liqandd daneergreschtéd.qui d cont ai ner

40 is c @(ﬂfﬁt %geﬁ ﬂf"m%{ig% LVIEQ? it )ﬁgdtﬂgibm%l )p61§ vndetdh‘gt}ﬁl%qéﬁl for levelmg

ment i on urd contal ner

11 consthe hﬂ@dafef:qi pgmpsi%mq/flgysmem%ilat,r?éapa@bém ferrmpemitorons tlxerféow rates
second %Qﬂ‘ﬁo@-&rﬂ@fngmu@nﬁ thO€irftl IRfuid hn8RRTHE tdbofd 3igRer @R o LRPIYw SX Rt S e
of the pre invention, and the punp chanber 51 constitutes a

liquid r??lii?(ﬁgq‘é’fst em of the present invention. [0044] Wile the

pl unger [6X0jokees X isom ehganatghit deghmobistramgt owanlgthgoh effta Byaid mixing
posi ti O'Heh@c tzha%c Sl) Z&h@dﬁ?ﬁ‘& e'?&bdd‘mwneofdﬂhé%%s’eg{‘ldvlehéféﬁ ragegd th%etllhgl .2,

arrows in Fi suct]on strok he inside pressure of pu
chanber UPICqnaipgs O @fatnd 40 a’teﬁé’téﬁé‘t‘fk val ve 46 is closed, and the
check vabosg The anphi®tnikirg dpeieed hAs the ra&idl tonfifiradion 2k dhaguf dhandguid
the second. |.i gyl | 1 0, to,.the q

f fom t ha mrgsc?al%c% fl gcegjt t?ﬂeg 11;3 %%}ewsl{é%oﬁ ghd £+a &Squ[ge%(f i u?tyméjﬁntglspath
cor r espéerdiongl watlmeplpaq Rf skecflogneate segdatdn awas tlﬁeanﬂa%nsét& ligpid| mixing
area SZdeﬁeggectl vely. [0045] Meanwhile, while the plunger 52 noves
fromth t 05|t|ontwardt right..end position.in.the.punp. .
chanber (0520 1t 8 R hiRthe SR BF s rooRbe T ok i iy’ My TBvice
(di scharlg:@nsbterqﬂm)wdt hbn iddiic the diswid mivihgtdesioguhbascidditbenal 3dvantage that

bﬁcorkrestxlfeomfngemfohef QH@qhsNah&%cé@ i AOirR kR q1qﬁ§:ﬁ(ilmxﬁ&ds§slf'§n can be
checC valve

K o aiiendoieny SRRRY saniifs B dnenfasteen bt &lts T 34 e o

t he m x€@D33i] gp thentaaynatved€aphblenet tegubting | theviioor tatdEuttd&Bnuqtc ctrrneepwme

COUP! er A2 A6kl BERfird de o OARY o oblics PPAKETRRELBISHY LAk the pat

m Xi ng dewce 1, low ra s I nt
t he punﬁecéW&ﬁb@PaS%ﬂmécﬁsrae%]dWﬁs“ﬂ‘éF tsedleael 6. oF dtari’é‘r‘”é’é‘i‘ F‘ia]é’écf“?bll?ﬁluse‘j as
ar eas StheavdlvéS2i4afaridimstat | ow rate regul ation units 14 and 24.

Ther ef OL(ﬁ) 4§<hﬁ‘, file! ém@ﬂﬂﬁ%%‘&@ﬂic!e'zq%% ﬁlt%riaﬁg y”E'eél Qraﬁ&g?t %rvfsgos@{}es of

accur at ng affec

[ 0047] Hist émtthatd sewdf ligwdp aangls thef insde n)rq'sglerearftf @I@c&ﬁ&i quﬁi""d’éldl sraply

the punpysdiasags nale aJoaa@taﬂﬁnﬁadellaneﬂsmﬁe;emmemel &fendig HBGeéd bEthaARglves
e Lns re es and nressures of .t he

second gui and st an e
1T 145nd 2eR e W muRe §Fiid 57 I BREARg AR BBt gl R B ene
in the pmﬁpc@dmmmrhmdu(ﬂowcmteaunvcawl;@qwlcandvetcrbéamad thgowgh ¢tmerivemits.

secti On?d()tSQF e@@er&or@-n&ghéza cHRYRVE s Ch s b&s%%%%dts(ﬁcg@ﬁﬁrtm Bf emn% degrees of
eXperI nt a

t t I th wh
Fequi oty 3y ARG ¢ Bk BACHIEGREL: (0848 FHABOPE TPIHRGT g Geseribed
devi ce abmylsbecqmwlmiemh werittplmran€1f dre keepindedrhes ohdiedal prsebbunets 24a
of the fif gl Ay &ﬁ&%g?@(gﬁ%ﬁle&' bgytﬁf;%%ﬁtr‘a?ﬂﬁf’iacgt bé{far rﬁ ”ﬂﬂkﬁﬁ% rét‘ﬂé“o?' the

| evel sensors ans
keepi ngflf%@ﬂ@e%?ﬁe?%tlwefks %ifd/?lhkhefW%‘tn‘s‘tfpﬁélePf%'é@ceénﬁ“”‘ceﬁeh%‘BédﬁH‘“ into the
suppl y sytit@mmand{.or the liquid 7

[0056] Further, when the relationship between the opening degrees of the valves 14a and
24a and the mixing ratio of the first and second liquids and /or the amount of the
produced mixed liquid is obtained in advance for various conditions (the kinds,
temperatures, and viscosities of the first and second liquids and the inside pressures of
the first and second supply systems) and recorded in the control unit C1, even if those

conditions change, the control unit C1 can also be constructed such that the opening
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m xi ng system constant (for exanple, a thernostat bath, heater, or
cooler) in order to prevent changes in the properties (such as
viscosity) of the first supply system the second supply system

and/or the mxed liquid thereof. As a result, changes over tine in

the m xidegreteatdfot}mf vhhesfltrashmarﬂdlasemmd hutquiadsaltarcobeopeévientdchn those

[ 0049] @8311 1'09 aﬁd%éa'nﬂﬁm% ]‘?oef(]atg@‘%}’rsé‘glgjo%é:ﬁgéfl{ i&’seino{h%vﬁlflé Y}ﬁuﬁ 18 be

| evel eve W neters
and 4la Wﬁucﬁéﬁpﬁ@ﬁf%amﬁbﬂtﬂfdwﬂ PERdEge ﬁ’dﬁﬁrh%ﬁlﬂi ng ratio of the
first lijgosd and/pis hlexpRaMOEy ldidpdid iaaskQingt hl%oﬁhgu\fah@heom 1Rl mixing

m'xedI| u1d n e anat o i a mill.ustrating a
Cont 1 quiaices dsponitte I #yuf b Rn8 RS R & ehe DhARE Pyenligther
enmbodi mdARS&If Thedignidsmining eeivei Hrhas Nbt esanteatonfignriign 22, thahef the liquid

cont ai n%ﬁmjgode\gge IaﬂdF@ qt&) ARd 1§§9V@ce£109§@-]elezﬂ%n{agqghg VAIVEs NG and 27
device 2 has the sane confiquration as that o

devi ce I”hé%lbé‘ﬁt oparst and qioRer fYed CQ%‘lr?/le'émiEz?r aarﬁd‘dékf&m@géfdﬁ'%l%f‘ between the
adj ust i Mpw hee pagilas@chnivnall saded dnd the abeclobalvhe 16 laad A6atrespectively, in the

| at 24 in the liguid mxing device 1. [0052] |
tho 11 quiidRilite bBRd Akl HAT b I e that. of ihe |iquld |

m xi ng di%Q/ﬁ9deIr1 tf@ahqwé Bbtiag fedice| 3y theldpsidoaressie of thai R rhaygber 51, the

de\él ce am}paa@eaﬂdt bf ﬂmqiluagsht&ii&agﬁ;aafbatthé bﬁln@bﬁ(isft&td’o@éd By @fseﬁhﬁ‘ (hbt Slown),
an secon Ste ust.e to,a

oo Lo o and Sulftl e £2 S tods Rt AT R PR B84 BT AU EnS 17 When
[ 0053] Mext msmq:amresmy O\fah@/@umapabh@eoﬁl rt@ge:mlat an?grtah?evalhgwrrlmre and opens

successiyellechbma kRO %we/@eﬂ bhe 27n§§rﬁﬁr£fo%§l§'ufvﬁeﬁfth5 h@sib e ERATRE the
51 becones nggm&? g gg chan the g sectional area, such as a
bel | ows PYRIPV ] ?fﬁ?‘?/se “dl"ﬁ Oé fi*val ve, may be used as the
val ves [[@@60An@h&4fore | Bi0H4]liduid thiginlgi dporicdt Fitke figstdend eeold lighals arellowed

Kinds, YSHes ahid’ B2 paRd éﬂa%%?'&dl?%t% IH}enégaEﬁvE 1%Qf$e5§1%9ﬂ9e|dfqéﬁ'ed§ump

and the i nsj] de ressur es o ITst and seco gystems are
made coRBTRMR!, 51t Frdls within 6ﬁé?ﬂ%efﬂé?%é%?gﬁhéﬂ%ﬁ%ﬁﬁﬂﬁl%égF get {pt thfemixing
val ves 1o ahche2dat andl sédvmdrliquidgcambé eomitollddembier &icusdiel yseadsedobtained in

| i qui ds g Ogrtotﬂtbb éct%f %%&gﬂﬁﬁﬁgﬁ%%m %?e‘h%' d (flowrate in

t he pi pe | nead erine 0551ﬂ Therefore,
when a E¥fftld oNotgnihat, @n the heaﬁbmwes éawgeéh thenHepwi e Fsdiiting Wer Keand 24

of the walyvaso Eéauaﬂﬂu%ﬂab)cﬁ{h bﬁv@pmar @Ad eda sk hl;i@ldrﬁbah'g @esi&bm or the
obt ai ned Soldl.?n% I bed alPs co srl%% s trﬁat ﬂe u c(a)nt ru?a cont Cljs the o enin
openi ng “gegT ety f Phd & ves IM "ﬁf gLl PeEomay rlrgtl caf 'y pening
cont r ol Hegreby of ltke yalvies dl4au£mdt 24 bbwﬁe@h olre rdgarizeidxanirgng aeiio 0<£fth@ Hérst and
first a?&o%ﬂ@flfﬁi’ds' drﬂ%rdt%eiiéwlfbrd Ao nR 5P e :%ﬁuéé&lemﬁ{e@q g m xed

| d t

el at | obMBA) Bl RabA SeRpaihE cubliae s’ R3S L o %&uﬁlﬁav&%dcme
and t hedrcxerdipgr atd urdfer ehdoflimett ofinitk peeondntédngionds and /or the
amount_pfodshorRY AGMBEH; Tl L 04ifels S ORYAL NEEhd 120V BBREC] 9T 3 p thac i

vari ous conditl on 1 nd S, npera ures, Vi scosities o
first ahed ScOWERLY ff GéstaHHOWh@rfSnééadémb Aad sfleiegpd inflow ports 252 to 25d

(four each in the illustrated embodiment), the first inflow ports 15a to 15d are connected
to the first container 10 through pipe systems, each including the same check valve 16,
coupler 12, and pipe 11, etc., as in the liquid mixing devices 1 to 3, and the second
inflow ports 25a to 25d are connected to the second container 20 through pipe systems,
each including the same check valve 26, coupler 22, and pipe 21, etc., as in the liquid
mixing devices 1 to 3. Note that, in FFig. 4, the check valves 16 and 26 provided to the
first inflow ports 15a to 15d and the second inflow ports 25a to 25d are not shown.

[0064] In the liquid mixing device 4, it is preferred that a valve 14a capable of adjusting
the path sectional area be provided in the pipe system of at least one first inflow port 15a

and that an electromagnetic valve 17 which can be opened and closed independently by
9



the first and second supply systens) and recorded in the control unit

Cl, even if those conditions change, the control unit C I can also be

constructed such that the opening 8 degrees of the valves 14a and

24a can be automatically controll ed based on those conditions and the

m xi ng hand 6r efectrpeicfdontpl he gravedeshia the papedsysiems plealliox seme o thedother first

be prodygmsky 3¥e(sOrsHt fbewdmuntlsqflsot rRrQiuEed Mivedah icaphle drOR shng the
l.ustrating a configuration_o

Fig. 3 1is an explanatory di
i quid AR SHSUABY, Hes 8¢ RERHRE AL MeoPIRS SYTER Tt REN BHBERTMERFIoN: Pes@se
present and\vkattdroclecfr@@dgctithealve G@iwhinh xandedepened a8d khssetiHedgmmdently by
confi gupabd QP ¢ ge%t}o%ﬁ! cOiurdinGe Ll HELh %ﬂé‘giy@eﬁ)é&%# \A%QIIFérgﬁjméLgfa‘)th@B%er
e

1(B), except t ct roma n tic val ves are opened

and cl o$ekPrEyinHoW RN SASPURIZC2 are additional Iy provided between the
flow rat[(ﬂ)(TSleélb&irldﬁfg ke aadveaﬂﬁnaénandoﬁﬂﬂ@radj@ckth\éadxﬂ@&lti@fand fi’l@t and
respectiyve the liqui 1 Xin evi.ce 1

[oobo) FrcrRiq el PRwipglil L kRS JSNERE st dif gk @R ot PL BPNoR Hlcipgne
chanber tl&leleﬁt}nemdz@mcwémnﬂ ofd Ehef ph@ﬂg&trmﬁpwmts bddtot 54 hed the second
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val ue or I ess. [006 Int urd m xi ng devlce
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m xing ratio econd an pe‘con
accur at é#lyefcéﬁ Otﬁéwetﬁfathﬁéasti medp?rtbhﬂ? énql Héc §aﬁéh@ﬁlr6é@'@magnqtr1:afalﬁ¢s 27
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evi ce (0] [ ul n | n

Sobes Tt Bonstlg’ o thel il PRLARE RED obihel St 3 BPedid RBu a0 D6 st 350 as

or the tominedl unit C I may aI so be constructed such that it

ggt ggag %mlg yx;ygmﬁl?gllﬁ tﬁé‘ﬁg@ﬂeﬂhﬂgg qgﬁ%@gﬁfvﬂ{entthgrc}:Uﬁ‘tlrglg%ma-ﬁq @Qfén%@cted
S | X1 IS |

ool or paed ol At el coBirolto® gpbutacErcR 68 TS YV e Loy g ng the

4 is a sdetiershgl beviveenctht greningidofind dafnthei fisst idflbw 130r(m‘ 1abltoglfiddand the

m xi ng 9&\6&18‘[%&0@?%%%8%tz@d%nﬁlﬂﬁé Bl% 11‘?@’899%@?5% vaam% 1%%%8@4-‘1 and he

i nvention iquid mxin devr cé ers fromt
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the il l Cf} @ct ?ﬁ 1% &)sd I%eme) i’nsfcﬁ i%); ?%} Bin I-Jﬁoﬂ\i‘sp%ﬁ&%e%&% &%gi‘f%ysq&%s) the

connecte rs contalner e SVyS
i ncl udi ﬁfyltfqiel%ta% a&%@ékm%ab@/éorwucwcbrth@zt alatﬁalaﬁpﬁéy gantrel ghe opaping _
in t2 gg Hé geé o Mminei \FhQJvdieMaﬁaﬂﬁi 444 @ﬁthe%&ntﬂg&clg%egnﬂ th@feleQWoﬂﬁrgﬁ&1c25§ives
to ect 0 the secon cont al her, te

cach | nb 4B 40 taret nh tattoeR SoRMIRSan B B BN B SRe Hiirea
etc., asmpwnttdighe pcpﬁudeclmmmlid@dl ces 1 to 3. Note that, in Fig. 4,

t he che I r1
154 andﬁiﬁﬁ‘g]i%ﬁélg%%%@ ?9 2o Q f]’l\ﬂht‘i‘ﬁ@ th & esiipp ﬁ?%])(r)dtté}ﬁé ?Ms@%%%gicﬁ@ §u?)p1y

5a to 25d a
the | i otHSEF™ ﬁph@unfévﬂééwa 111 ?sh?ﬂl@ﬁr @2 %am{ pegond lgyidsa 2 4%0%15%)@%%
of adj qumﬂgnixltmg patibessecd hpomd oamese bédipooali tiedly systénes frurpepslysigone or

of at 1‘?.% Vé] b 'i bids"f® Qcigfu ﬁil gﬂgd %ﬂ rvﬁ{ e‘é%ﬁr&@?e%”?& lefe Tiquid
valve 1 can e opene ose epen
mixing system in the liquid mixing devices 1 to 4. In this case the additional supply
system(s) may have the same configuration as that of the first or second supply systems
which are described for the liquid mixing devices 1 to 4.
[0069] Figs. 5(A) and 5(B) are explanatory diagrams illustrating the configuration of a

liquid mixing device 5 according to a still further embodiment of the present invention.
10



9 hand or electronic control be provided in the pipe systens of all

or sone of the other first inflow ports 15b to 15d. It is also
preferred that a val ve 24a capabl e of adjusting the path sectional

area beéé)row ded in the pipe systemof at |east one second inflow
port 2580%Rd Hmatlusireted ackrsombghdhe davisl mixipg danice R warihpeampenetgumtion

cllosed badgRentlans by R0 eviect 10N Cxoqt 1k 1he MEONIPRY bitrdrietor
| pe SysS el Seco Qr
D50, | O] " AMBBIUFR TS TR b BB SR PO L TR & e h SoRARer 10 for

anmount sst(oi'mghetlﬁld Bquidnd feethredntiaimpuisdstof lsmaingga fourth tiheidpanpgihtwntsOrfor
ol are %%‘t'ﬂ@g%’ﬁ%%%ur@én@?g ﬁ‘giqgfdscéuﬁghﬂgfrbﬁlethgltﬁﬁ aﬁﬁggﬁﬁ‘?ﬁ 'cSnt\éﬁle 50 and

17 and I rst ow ports second
ports 280 througBpingtd’t pRERY- any ¢at Bipepl {rieniaivadas p4mi d‘l%ﬂé Oéfth% ﬁ@rd
first asgd secantiguidslwhichoré snﬂfSﬁn@nﬂlué’e'aamga'dnus bylatgulaﬁn@cwﬁm EHeeagitutor 60

facili tattg tgg%r\s’\%@g@g u%‘?tl%' ”{gthehlequldxf'e Lab! atthr%t fh dt 0dle that, in

second |qU| d exarnp whéh the? pat ° 8ectt o areas .
the fl oRigsafeAy agu@i oemperients @P@let wied 41, rsgtorldwcrrtswnpo?@ sarmabnted liquid

15d ar ec@ihthined 48N8nd BR RRHNBREGUAND (R BB WIn{ NS {dOWe GtBow unit 43 are
regul ation units 24 of the second inflow ports 25b to 25d are all S2,
the m xPAGRO% 0 of the first and second |iquids can be set to

" 2xS1: 3KBA1] bigopERi ing seheomdletew offegnatove mvaitioasd 2Fitator 5G40 of the
first i pfdﬁ!(" RQrﬁéséﬂépd ?lg‘#hﬁfgu?é‘@m *b‘?%@‘ﬁgﬂs QAR 16 aV?}h}’cP&f?Jw it 61

three orf the secon W port his mxing ratio
can be PHviRE ¢ LSHers) fleéEllaE)‘?“t“ﬁ‘ét W&P\Peléreiﬁfanawad PALD sfctiofal #iep sy thagpsh a
second cofpl@wr poadds thkSgiparsd &Seormscte@quid éshrtl] HItoAY ublnt €2 hheihg 4 Alotwheate

liquid {:gguzaqgnqﬁj\ﬂ ?Fth%cpr\éﬁagﬁrﬁlrﬁgﬁég&t Jeglloﬁlﬂl EeaCSQ‘ tﬁr%%lgk? %E){lgllcél‘ @9 SUCh

that it
and 24al004Ad Theethied ared SPgHL yifﬂﬁémeéﬁ th@ldoé%ﬁrmgmnwﬁ%@ @)fcotrweon mflow

fi 3 st hl pért @8 qamn:h% :b5ab1c1h@d 11563 @-Bﬂn&ﬂi\@ Sfesranéh pﬁthﬁVapﬁfs& $rafRRidgObldoK 64,
and the_openi ng,de ees of

Pt o otaen PR AT A% BletiRe Bl Blo 1B RANp it Hia 5t ReteiObtock 65,
pr oduceghdrtbeetive uqthgdltnog Mhmarﬁebréﬁl@hed/antp(mghg-@hm of Grenchlpatis again in a
tenpera;elélg,%braq,@ql seeskegi es of the first and second |iquids and the

i nsi de e first and secqond su yst ens, control

ani ¢ o (AT crdsg rBE‘“‘té’ﬁQ’tsr by Do @A TN Pl YR E ol pafR i fPand
t he opemerggr dbdecgma@'s ihe siipde vatk gesioh4atlandb@daehahnihtd heplopaény rodj /bechnodi peghs
of the fr'll :??ﬁxf@ﬂ?%fgﬁﬁf Cbl%@lk \ﬁgsth,joge %Pg)cg %grlﬁﬂa H}@d \I'I?tlblaokﬁ%uiﬁl%egor?tion

condi ti ons sired mxmqralo “and desired
t he pr obRiB R %ﬁ}%’éjdmiefgfﬁlﬁo‘:l‘{ 6%68] %Ief“iiroﬂ'tj}nthlﬁl lggegralthrbpath, 5| q98pFeed to the
that twpipsuppyys syglienss.(first and second supply systens) for

suppl yi Q%?%}thnkt'h@dasoogg d’hérﬂwngﬁ ]dﬁLdltﬁ %1xﬁ'%d%[§‘ﬁ§9%d thé glldlr&j%))naﬁlﬁaé 70 and thc

connect ne or nore a
supply Elygt%hswflwtuséu;ﬁbq yhig welmrsyﬁemeokuthwrwnt ige N, ring the fourth
l'iquid sontdingr &Y shEMcFpe B¢ connnacd @d fbmm bepdiiy qystdmmmwgre%yﬁﬁ ﬁam:mmon

the | ddi t
syat en ULy HAC bR SR ddidtig batnai B Tt e Bt PEm 8 e
second dingiop itlpstreted byhihe hruves ideldier il 6ed thomsideepiesyue of Mo pwyp chamber

devi cessilpd Qunfbs r{e Q6N akd @3- ch@él@%aWQQéQ %beﬂdeﬂ%%b%rtﬁé @ﬂﬁd@bé@&é%f the
illustratin ({]ﬁ confl uratio

| m
to.a stigatdnel Resomsy a%ﬁttgwgbﬁée Bq’é‘? g]nt We‘ﬁi‘ﬁbnt eiblrg[cfw%grn
i 11 ust et llqulE|age i{ouced heolthein fth wripeitngp ﬂem the thirdaspplyesyseeme and the

Conf' Ut Ok 5@' tsgﬁtamof b ﬂeqf‘rhf’d g})a('fglgrftﬁlq}f{lgﬁsmﬁtst 81‘%11‘3)(%% anfifints

e first sup st en1 or- su F Into
| | qU| d osedrprdipg 50 thenpdty getiona hlielacF cint (BF math smtlpw e p # g SREL e
|'i qui d, (0877 puriehthe@ni@i RaIrtBliqhnls SéVMigNGit@ RO dW lgoaubsl ar@Rgitated when

agitat Ohe 9 %agsotlilrc?i% t%g Ibrr]gmrhhpeatﬁshalmrddthg'rllrgte]ér%lflmn palt sgla{}cdl?ra%éjlpe%l iln?odtherb(%glllch
paths, are merged into the integration paths and collide with the walls of the branch paths

and the integration paths while they pass through the first to third branching blocks 64,
11



[0073] The third and fourth inflow units 61 and 62 are .connected to a
comon inflow port 63 which is branched into a plurality of branch
paths in a first branching bl ock 64, those branch paths are

integrated into two integration paths in a first nerger bl ock 65, and
the two 6|6n1ae@r6§t iwh tipafing t@r @iddr macdeedlodksodn @, uandl 69.ywbéreby ahe hird and
pat hs aggirh i uﬁs%‘%&%ﬂfi‘leﬁﬁ%ctﬂb ’ﬂ)gpcbiloﬁ#a Bhite {nonHﬁ‘:L tﬁé‘}oﬁﬁe M:@'Elctbgé%ﬁép%ry
are mtegrate Into a single integration path 1n a second merger

bl ock 6FMPHBsingl e integration path is branched into a plurality of
branch [pea18y The aikbd ligubi anhdh mgrdohmt Rousth, lighids én biapige pRihsuckee by the
|t e0r a2 e AL O A7 BLEBILRGHI: 1 & EA STeieShudl 95688 51

in the en tegrat|0n I'S connect
coupl er thrgugl gz §Fst| 1ﬁﬂl°Wem&bd§eaU#eﬁﬁeén‘é’dh |thfqa¢<‘<9nﬁ11kq% thévli Eovs, ff?ﬁethe
third ceieaznend tRe 88¢hnldhiafiBiPenit Jz3qgn§ﬁdtiout 1Bk dwiSe thﬁ'“béébrﬁélﬁﬂhikea)/liﬁtﬁmof ‘

Const: t MERERhe rorith BuisR bl i pRn porHE bR B piBh oo iRe Byfifhsy nic
I n the dBovenrteapiwrged SPimpyied imihe digectiouniiastitedhithe mzowk imbeg: 158).

noves i r[‘O(W@? 3 rtl?@ta'bg()e 'Ihéﬂ’t%ne@t ﬁ&imlaymtlh% afd Qs 5' Nt Fi'sgpos%ﬁffg. tol @ﬁ'ry out
ive and the check

i nside pressure 0O chanber becone nega

val ve 16W?§ta@5éﬁléang’v6ﬁéwg@w RE ARG dae *é%§ﬁ$ émagh ﬁlﬂ&ldégﬁr&da grmiging of a
becomes ntieghligwid (firsoligid} bbtapriedebylthe m\ranfeaﬁuhéd nti ki@ gt dnidrttle lseepniddiquid
and the. Jgg{ntg@e élloggéd are introduced into the inflow port 63 fromthe
third su (5) lﬁ/ m and the fourth supply system through the third

and f ouf®49; nElrré‘Wruhhq thigh angh doygph ﬂwuaﬁmmt@lt@tﬁdﬂ@sﬂ%ag%wf §0tgpastructed
pat h seegifidhothat trﬁrlaﬂo%pc&ﬂds Eﬁﬁcﬂh’ﬂtﬂﬂtcﬁﬁ‘pldr@n@l of&ir@ﬂc]ﬁﬂathﬁ ef@edd brvatl paths
[0077] The thl rI%d £, fo(r)llélr(;[r a F‘lc}ailg { O’t\flsvI rrzla omn a?ht heI‘I nf It OWt}HIQJ ang:)fourth
are agi 4t & pass® £nréug| ranchp B%u

i ntegr aﬂlgtmls gan Ilvs rmar-é tchﬂ‘ealmrh@w umf@rmlbfembhcaﬁ@noqm‘tma lgme oprppgydformity.

In:ﬁ th@oosri egﬁe,a&foq@ Pt Hanié, SRl wilen WoldpatibBityalek e thhenild aﬂ@hourth
paths a

nterat 0 aths while t
Do v i T o Rl aheR The e o dsYubet e ahi A8l it anis any
mer ger BiféokKsomb$actbdthearfphatb Sgctivimat eteps tS3eandi4 greanid differr frhml daghiiogtser), the

are gui dagh biy @oxIr'E!?hla'uR% deh b fl%w%t fAts tl'lé"'h\ﬁ’{?fdcﬁh;hﬁ?% %ﬁl {H é%gate in which
t oget her ver%gunl he m xed ty nd

.an
fourth FHeyr nifﬂfr{‘WemﬁieBé"&el‘h% ths?ﬁ‘é%’éi‘ab&?gtlhéosﬁé'ﬂatt? \?B‘kFﬁE‘? H’é’““g state of
pr essur eieohideddipudpfcharbandsd foorthllowidniupplieé fpamphe barfber ubik 43 much
t hr ough first inflowunit 13 and m xed with the second liquid
which flows fromthe pipe 21 and the second inflow unit 23 by suction
| i kewi sEU33] Hédopieterred ded the yhelg asitaindO0sucadAerst shef yuifach of ithgpets wall be
whi ch i mati®eT KepMHak@ftst thQal b@crplapeuﬁé; Eteemallbe 0@ W@ UNiokded Stonheaince

Lhe pl ”%%& gg).ygqu%so | “esEst Sl GEAL kg a&d‘{%&ftﬁ‘gﬁgléﬂy the arrows in

Fig. 1( 'nt 5Ve Chent i one mXing device 5, it
i's possi®i8e tI&Of@aHhFSl w.')lu!e thﬁoagtaégreﬁwﬂ ibfRg tmh‘a@nd @urtm@flﬁwlungwﬂ 31le62
third aarﬂicfhoéi"étthe shﬂl@' Qsth@mﬂrsi hga @béﬂﬂ&gm@]fovﬁ-uﬁ'i'@(@gl a|n'dq}1’;‘ th (Hel Hﬁhd mixing

| d ht
et ) SR M St el S B R Al O (g ot PiboRRGed SRp R RG edieg ana

agi t at etbupth inlfle wagnitsa tdrand G 2cainte ragaked @unhy tbhahe simee ianfthowirgomd sesond
br anChefhﬂo’N Qmi’s P3 Ur@bh HB{ tlﬁsf 11@&1@%%&3&%%@%0@& Péxff{h%@atﬁ)(ﬂrf tI‘éspf?zF:ﬁvely

Integrate 1 nt one or [uralit |ntegrat|on p
third a3 ﬁbuWPHe 1P de agmtfaﬁwawﬁ%ab%@évhélﬂef\?éﬁ fXEWPPB‘FMayCW tlﬁdmwh
produci figo Rinds P 11@1!111d’i;0(mhlilﬂd1 fod fiddryh hhﬁﬁsﬂreﬁhﬁreeftagaherf iarthexaitploe 60, three

even anxn mo?gp(ﬂBhPI ' flémla?tﬁll\gf%et Hﬁxétpltééet?%dmf ?ﬁg Q tLl ogué](gshy' §d({[j19\3’nally

or even whe
gr eat | ypi@vidieg the ém@aeﬂommt(sx paths deus Mshﬁnurﬁr éﬁbwsynéﬁélsmd 62 in the

great | yagdidéeso Iuicpm ﬁhg%l@ﬁa@} klrtdhﬁr 4 Dipuid redif ah QuBitionki ﬁlﬂp‘ﬂﬁ sgzsaanm
flown | ﬂ)tO%ST %hlle I nx%egt.}{one em 0 m%gltatt erlenls exé:r%pllheg a case in which
two kinds of IlC]llldS (third and fourth liguids) are mixed together by using the agitator 60

only in the first supply system, two or more kinds of liquids may also be mixed together
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12 in the second supply systemor additional supply systen(s)
connected to the above nmentioned liquid mxing systemillustrated in
Figs. 1 to 4 by using the agitator 60 in those supply systens.

[ 0086] The liquid m xing device 5 may have neans for keeping the

i nsi de pr dbscesndfsupply s¥stemy ernaddisanalnseppdpl sysieypdsle genesiest antth¢ fapove
exanpl e mentigHidl llqﬁyﬁblﬁﬁﬁsﬁrs&n?ﬁll§#ﬁ@éd’ 1IP'F9§55)1 & 4n§ﬁrlll§nﬂcg0fhek§£wt&960 in
the te eratu of the third and fourth supply systens constant (for
exanpl e PRSP é’tsafteﬂ’éth heater, or cooler) in order to prevent
changes [0086] h€hptigpar mhmg(ds:mmla f'amavi lsrveshtans fof kebging hhe dnde pfasureh of

l'i quids tt?eng{l rar}chf’oumhxsﬁgﬁe)’ %&é}ﬁé @(ﬁ{s‘?ﬂt (ft;rh&aﬁﬁx? ’TP%J @g%\}etl 59195%% Qi @upply

to prevent changes int e mxing ratio‘o

fourth PiR§s) @5. mea[ﬂ@o@?]kqnpgg the( IgpartuBeBRYf Hice thishlradhfoBrty WPabt skgems
illustr albillsﬂl%ﬂltt(hﬁr 6ﬂﬁfpllgfhahh@sﬂat0$atﬁ, hmw @r rtfb?ﬂeﬂpnﬁ@l\ﬂleii@o @r@ﬁéﬁﬂbﬂéd&s in
to a sti urther odi nent sente inyventi

11 bt r SeeRf PRI oS RS VIR R of FE TR ol T handon Belmpibd touia
conf i gutizre¢an teseshaakofg ittwgsﬂlbk?mocbrnw@tr@ladmﬁl ioelgmg in GhQSHexmgptatlphétthe
it has %I@gﬂéfgﬂg{h P4hikor agitating the first and second |iquids
supplie er 51 between the qytfl ow uni and. t he
m xed | ?(bd.ﬁ gn]}:‘@ E\‘%n?“d4g%€eexﬂ?£ﬁmw r'i{1 1H5gQs 1 t‘%atﬁ}gdq'é(‘é)“ iguration of a
conponehsid(isixiig dsvipe pescdrirgne 4211 Secionendeadinenterf 126 pravexieiivention.

l ' qUI d ‘]“ ﬂ?hllﬁq at&fll(lil ?\%‘ Bg:%)ortheﬁmlu L@ﬁ&ﬂé’ﬁg\;lcé 8 tfalgec?é Q:Irjng\é’o?jln%thrﬁtion

and 23 afe not i ona
above néﬁfl}aér?édh%lé‘iqtl%ﬁ Bixigg demegé]t% ex¢aph $hatat éas ph agiator 9§ fos asitadng
pi pe 4|1theSflﬁ,0ﬁﬂlﬁ@.é(ﬁddtlmmtﬂwsd@ilh@\ﬂtmme ﬁﬂmpfchixheera:gn faﬁmén W bifRMIhnit
a coup [ n ur
branch ggataﬁé tlhgﬁ n%x | r s r%glrll%lhner th)l oc?i} gg CEHI {I%S%()mgoncms
i nt egr atsagh |ampu)e@vld anﬁtlé’grsmqnérwpmlm 30m HaXM hguldr@m@ene berdggitatps§0)
thehtmsmewnafm ie ﬁﬂtghﬁmﬁfselmramshm ddltsﬁoﬁnpgl{ra[rjq ty of braﬂch ]
pat S a c.on an ose ranc pat S
are int ngrgg edgrﬂ 13 3SR vm%aﬂﬂ r?"ﬁé’i%{‘q’i°ﬁe%a§1é%t8ﬁ88ner ger
bl ock 98)0%0heAsilhftmtddninegedidwe. thatfhipd 41bs anuirstkd tot theanPbwrpdri PY offthe

branch pathsr b tftobph 5@09;51%9@‘?'@9 iPho&o 09591ﬁémﬁcl&rdaﬂwaeraﬁt)aSﬁbranch
|ntegrat?efg|nt a singl.e int hird er

atjon path in at
in the BHAS MmAdirthraathige &1¢ g%?g g?ﬁieotﬁ%“all paths a@o‘ﬁﬁﬁ‘é‘%ﬁ‘éﬂ 2] ‘t"??e”‘b‘?%é“‘)“
41 by apaibsiphes 48t njddP&2block 33 earab thee twenintagnaibn ipgthisdare bianghed into a

devi ce Prrtgbelsbndll JtsaSfin # 0% %rmhaxgﬁbﬂkﬁ?qtlon i11ustrat ed

by the rro he i nsi e pressure of the punp chanber
51. becoHt¥! o"éllctSFv‘%ran%é’ta arteh@tfeﬁﬁéf@ré P49 Ve SIS dntspratien Bath inha second
m xed | mqr,ged bodckt 9%, thie rssrtglamﬂegﬁcleﬁqnakh iubtachetl {die applaplchadieindhlpaths

flows int f i_t.at t us
uni t 43{.1'1 tﬁlpgibl'arlll h%‘é’ tﬁg&% f%e tchg topa%cﬁgh& O%rg p E&)E%\ge Er;g f mfttieggx\flon
m xed | Pafhiin afthammggpmbbw ¢ inrihe ongl, padithe pis Hgmratle@l Pitieis dopnected to
passes {hfal’lﬁplgh]l bhe &a,rugmﬁhpgpat hs and tge i nt egratl on paths, is )
branche ranc ed inta t ion t S .
oo+ aetbobd] toihe RN BEaRE i B e Rhded Row iR B Bhinetk P2 Rabflin
while i thep@s@:ésmt Hhotrgtedt be the ragtowsoin If‘ilg dltﬂ)arthhungdblmgssgr@zbf 9, pump
and 96 @ﬁ%ﬂep%lfﬂelﬁ%e; Bostlmlé %H@Ethe@h@EK%a% 46%@ opm Wd’ th\éhﬁirx%@mquld

theflrs and second ds are guided into the pipe 41 fromt
coupl er %48 firsh agg é‘E‘é’lﬁd oAz i fl}?eg’/mai’ é?hi@be"rrﬂ(é]d’“fsd@é‘? HEr”\ﬂé)r"yPD” I of
uni f or mhy.agitator 90 through the outflow unit 43, the pipe 41 and the coupler 47.

[0053] The above mentioned mixed liquid flowing into the inflow port 91 is agitated
when it passes through the branch paths and the integration paths, is branched into the
branch paths, merged into the integration paths and collides with the walls of the branch
paths and the integration paths while it passes through the first to third branching blocks
92, 94, and 96 and the first to third merger blocks 93, 95, and 97, whereby the first and

second liquids are guided into the pipe 41 from the coupler 48 in a state in which they are
13



[0094] In the above nentioned liquid m xing device 6, the first and
second liquids are agitated by the agitator 90 constructed such that
the inflow port is branched into a plurality of branch paths and the
branch paths are integrated into one or a plurality of integration

pat hs. 'Einusd tdgechdrivesy uaificrnslgcond | i qui ds can be m xed together very

un| for m t AP we %&%Uﬁlaﬂtg Ifeldl v cHél ﬂ%’; dlf:?%mtﬁé/ first Ol echbild tlgﬁlbds are

qui d devi c urds are agitat

the agi taatteﬁegglmy ithe Rettatoz| 9Qar?ﬁaﬁfu%%ﬂr B dhadi ng t@q‘*hewéfapﬁa@ﬁrgﬂh@ﬁ thto a
the |iquictafigedf priehShtid bed @Hd)ﬁtb(ﬁt:h Cpfatrtshﬁesmre%kﬁe@fmttoh@nd)bﬂ@gﬁhraﬁﬁy of

and t he.secti.onal rea chanmber ,51 Thus_ t he
o e STk pahon 1o e M ofRVRRERS Dl SonobE iAo faeelfr very
setting untferrnh/p\atth@qk wbduding Iallqmpdnfneedmmmpt)‘so to arelatively small

appropr irgdss VRl wee 1iGRRORLxihBedRiQr @ tﬁeoflrﬁxﬁqpée%on@\{ﬁfﬁld@@ﬁ agltated by the
conpat i b| | t¥§ﬁet ween the firrst and %econ ow or

when a @BFFEF ERc@ HAOBHAMPERS RYFr7SRPR néftot‘ﬁé ‘%P?%‘EY 8%&“%@86%? cflcﬁh%& 30
gr eat | y (hief fredudtradntheachketoliene phafghr $2ahd ahakearomab aSia @nitlie §mp chamber

greatly sqf %{]%rn&[eomrﬁﬁ‘scpa n{l&ﬁg BB'%%\JS 51?& se%%qd ?d‘s an' %gﬁefﬁmﬁe P&fect

m xed together very uni t ha
agi t at oPYJe!tE the chpasdty qfﬁée llSiMdaf?éd @ﬂmtph%) ﬁ@a% w m‘rqu pmalgpgarqriate value.

hi gh- har[uhmsma*ea:lresuﬁhemn@epefensm% c@Hp@Mbthy%%ﬁ%rﬁ theN figstdafd E&xond

reduce abra | on b ow res ance

11 qui ds D4 gt Seh oIl EAFERARE %Ol Al 3o M uR°EAhnd second
conf i gurllatmbrgreaitlsadifftqmr@nmaxh ngledépfitb@e?tm@d@mhsni;l twd 82 paeatic differ|fyom
preferr %ﬁlchemaegl m%rﬁrs%na Q&oﬂﬂqgﬁfﬁs daVRNhixeA Wbtk &é@? uhﬁormly

advant a .:use t he cti.on of. enul. si o fuel an
[0005] - POl POSEi-at dtrtrp U aISiay Jei ot hBgased tpgath wall be
fourth ocwtainkigh-hiddaasd 186xal tsheh ps paper/ iteeBillopmat dektamandn tonder to reduce

agi tato r ents of the
l'iquid ?r?%?lr?% ett\f/l:a gle&?p%ﬁﬁ%%gr? ?E%flﬁgﬁgwgéﬁdqmﬁ?nﬁged | iquid

cont ai n&P0°4d, oF ihd 1piapee*pianakgry %agdﬂlpaqgﬂngg@eaq@f{gﬁéat% yligpifemixing
corr espdediag aoofomnent s paftidulkely pgidreedenbdd mdav bf ehebpresent invention which

confi 9”%%% bé)gd\fa[n(?a%gg]lfl#'msgﬁ]?oratlﬂg\ﬁgodﬁ%ﬁghg?%glull% ﬁ;‘r"f&l%%iitﬁ'gnggv' ce 7,

the th ery unitormy in

t he agi {4981 @otherﬂllaeﬁtra@édrcmlé OhE T EndP Vi eRt ?oﬂw @h@uinqofwﬂbpwga@emﬁ% and

or nonusdf eHebipés AN If, Udridher, andnth(eedgitatqwad} afe tHeesdrhé rad t&@dccfrfﬁsfabﬁﬁmg
8 $ECY ornhy

| i qui ds_can [
SRR ot hehiiid MRS bt S0l Y BERRTTY ol 080 tania
.nonuni f epnteingr 4001G2] pidsedesf ané, theuaditateudR are Itluegﬁamau Ay the eormaspending
in the f:bxflaién&n@ﬁ&ﬂh@ﬂquz@m1§i@1g4ﬂdlcte'6\/ﬁx c(o"ﬁ'ﬂi(‘ghrfﬁﬁ)nan enul sifier) is

stored | ur cont aj ner .80, ~an her

o oat |y [0h0Dq chroiE o f ePitianes pi RRRmareaich hoteBirdeata tope fiGuids cen
addi tivee arn@emmhqrrwetpmmﬁouhljalmlénegimmtm60)1rofan AQcurptei miXihg ratio without
agitato roQIQCm%ng 1&0@%% i uﬁh@hﬁﬁy ?\ﬁ'tl’ﬁf Hﬁx&Pmﬁidnﬁf tl‘?eotlﬁﬂij ah& fourth

m xed amxtur ltlvelnt eagl at or
(for exlalﬁﬁblldé cainbey mixgd n‘blﬂi‘ dbe de?ﬁnd’( Havigh xetyr grideroply oo they agifafox P’?Q m an
addi ti vecdupatwadi@ingofatié wiZlRout prédarcier ofumebghbnumidraity. t her eby nmaki ng

It poss[(ﬂ'oef tf‘he%f&gc%‘nr%le?@ﬁ'cﬁ'a% SJh‘é%'bliggqtquc? JI;]ﬂlfe fI?EttfclO%kzﬁgélj Yo fe[h[ additive

success veI
60 has fwyeh abGVQWﬁfliﬂ@nédt%@ﬁfﬂ @@rfaﬁﬁtbﬁont&ﬁwrﬁéne@d the ammlmﬂsrogamr in

L hehaddh tokat@ yCa : Frelht {ﬂih),@ﬁh% Ita@igqmeerxaﬁ@whﬁé He&‘ih{i\fﬁé yd%lﬂlvé Qié’f%ﬂ:fé&materms
1 g m X | O r Uucl. Furt her e.a a

has the® %B%éMIPoW LB PR, T Wi s Sapec g Feb S bontaines
emul si oR0 fand| isamdxadheithi kemwmteaohitiey fidl nendngltee rdghiginve i iol 8 agitdtor PI0y(for
di sper S@ﬁmﬁ]eamfdiﬁhxﬁ@%@o %@Ehebﬁuﬂﬁl%ddﬂ‘ﬁg £ dﬁh&h@gdéﬁwté'v&axw&)nt B in

fuel with water l ow conpatibility wth_ fuel
terms of wc1ght ratlo) thcreby making it possible to produce emulsmn fuel and the like

efficiently and successively in a single process.

[0102] In this case, the agitator 60 has the above mentioned configuration, and hence the
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[0104] Fig. 8 is an explanatory diagramillustrating the

configuration of a liquid mxing device 8 according to a still

further enbodi nent of the present invention. Note that, in Fig. 8,
conponent s subsequent to the inflow units 13 and 23 are not shown.
[0105] Aselidnduse mddigiyeioanthisemixedipestherhemulgtied nérxiwgfodmly ea dighamixing
the sang,gPnRfikigtt afroaiiciag 4 NahpOf Hub@el,i @i &l lmtaﬁ @g Qﬁsv'tlc@%bﬁv@nﬂenhoned
except that the ag [Vécﬁ?or 90 | connect ed t he O§1t l.ow uni t

t hr ough °f guatiagy 8%“‘9%"“’:5 2olofy BBRIW echifh FB?taUHW fing water
and pi pesrtitles twiferbdyahisparmed ivea rfuedephdseqmnobecpmdanabbyékﬂnmﬁg Gughlsifiging)
three- W%’e glm@%eﬁ%ﬁ%s%g o%@%gﬂi't&e wldepdlg. [0106] The control

uni t (gl orns a swtc contr en a II’St state in which
the thré %vaawegle%%wr@@ ektgdth ahe pdditiveansk wateRds fdetgumiged byrhe
t he pi peméiatsidftihe thﬁp@hmﬁlé&zbnganﬁo -ﬂtiaCagafhdoxt b® ot tHegRmYAYh MEb et 11060m the

circul at the.li

cecond Se Wit g G end % PEaRb RS AP Bl S BB Chishe A P a 52 by
ci rcul atsvecttmwwq@hednfsrctmltehsalrwo’ﬁéhﬂpamlpmlmnthffe 5pi ipemadeivegafide 4 1dhandhe
the thr gecuiady Mﬁkﬁéem%@ng'rﬁtq’é’ batgs c&rhﬁoﬂén%v'isdmflﬁrgm:& hfeRbPenskdfig '1@})6’551ble

the pi pe Xxi ng device for exanple, whe

cl oggi nf ‘é%ﬂf:éﬂf%q'l%‘éy éﬁgﬁﬁﬂ’d’?tg‘bprcﬂﬁl&“f‘ge’flﬁ]élqnn@ieh3| on of foreign

matt er OF10BOrFignétikan erxehmetorglulnaglgmoliasmtmg]themdnlfugufatromtofsd titjeid mheng
contr ol dé‘\ﬂbé S(Z%cﬁf%{ng tt"@ﬁ shhefutrméiag %Xl %?%hggretsgmlﬂgelé]t?o& h%\lét%c;tfmld in

State so that the c n can eare ersin
di recti 58 & cmeowﬁw SF%“%“HéO Q@Iflélpwrmgtﬁ I onb3] 2k ItOérshawva y, by
SW t chi p@1osheAs finetracdyinviak RS rd8hé 0 qhi0mbahpaenict Behdsiths bamé abefigndtion

the secgpghaﬂ%%he éuld%giljyr%r d%%erggﬁjzgg?épégﬁat tﬂé gél\{ftlcé 983{? Etgn%ected to the

control unit reven
suppr esgetcﬂlwormﬁalr% 'ihaqmabe@mree pag va Wﬁé%iﬁew bt a@ntmﬂqﬂf byt Reopgpl upft GHeand

pat h i npipee 4agitbafier a0t CaR lhaceﬂrleqﬁﬁatc%eltalﬁé}lmlhrxhgﬁ ehOfRee-wayt fllves 99
l'iquid m%w dtﬁv Ce4§f ‘Hg? agitator 90 having branch paths and
i ntegraff (gﬁ? BIRGF #hf 8WafH1%r path sectional areas can be used,
wher eby[@196] nThe pentoodi Yot @Btperfvrmes res Witeling andirgkbetmwteh |aqﬁrsd§ta¢ann lyéhich
further geniencedy Awe%rgsaaﬁa/@byseq@e&@ml\m;bum@ thé nﬁihl@mnﬁ%o ﬂ,e 4la into

l'i quids_ contain so ar avi n rtai e or

forei gnt hr?eR‘P%sr‘“th?“‘JoglgHH{ r{g’d’e Operat’t dﬁgﬁé’&B S %6%‘&“ Omﬁ’i‘ﬁilpc 41d
t he appintcatheopipeane ofd taheedondustdteniixi wigictiethiec ehrBe-vany belvexpickad. 100
15 [01 eN:%l?y tl@bratd the ﬁqﬁhsﬁoﬁ% 'ﬁlb@ 49 ﬁPd“%ﬁé ggﬁeg 4(1Qean%9!1f@%\9§ the

60 int quid m xi ng devices hown I n
and Fi gth r?e %wama?9 flﬁ‘éﬂb‘é%'%?g]éq‘tlfir%%lf%l’w 4t1ﬁé“'1°| HePtPs H & he
agi t at of0160] clamhbelqued/eﬁsmq delvyceetplod ik g pleh) evia o &g logeuratih @Re agitator

that of g Elge tHHEan}x%S'oH%Jdt%YélgE rﬁ*atterrb Ly %f%%e?ﬁegogg(ﬂlrﬂ% bPerhi6n in the

agi t at of can Fevent ed

expl anafigit plage.d8e £aniael Bt Gdismatches HbPGhWﬁ’rYYHY valvgs 3&@ PP ém tltﬁf sgcpad state
agi t at og 1@ taa@u%mgw chi®e | dlontbdl b PelBXGirkCIeCOAh ifeRti8n df Ahd qua$ in the
il ustratfag é:?the figure, the agitator 110 has an inflow port 111

and an port 112 which are connected to each other by a path
113 havidi§lh phedetiesiyi eswitchihg sk thromalay arabesSatedl 09 ipdwher gregfitst state

By maki ngh Eh@%e@éﬁﬁ&gfeedtqggﬁlgleoﬂ irgalg‘ugar'tﬁné hﬁefvﬁfsl W"tkﬁcﬁ’otntr%i]-l].m@@ tc!d]/-g%mg
(+P) or ressure he liquid in. th

by maki ng
negat i vi& %‘elﬁﬁ“a"t‘%’ie"olﬁaa CPTHFTE °‘i WHPBWS‘E)%PF Pfitials"i’%fé H‘“‘s H’b‘v@& AERAH OF
t he outn‘hbowlpofthelp]aﬂl irhr}mwghatdi@Omhfbelﬁh-Bvcr{t&iIB] In the agitator

110, ﬁ)l'obf“t réfafe %t %ﬁ#ﬂ i, ARg 4Bl €S @I%Htﬁéd PQ% g 3‘} Sﬂla(?ﬁls and

such as cavitation dr s or ce generat é g
t hr oughmtt%a%‘aft Pathp3 Wi @@%qu nppthhechprdsifieas 2P g usqo ‘&IMJ“F dhe gnixing
the i nfhaverROt o dnk ffsttahe sesddd nqma@rchn :bl&'urthbﬁ‘eﬁﬁz@x%d atmteffnahhely, even

liquid ‘Qﬁ nSItl‘Peqflrgré)nLcllgpec%gg 1Pqu1<§1s %g'n?)thln soqldo Qlc%escltlévqggla cer?am sizea(r)]r even

when foreign matter may be contained, operation becomes possible. Thus, the

application range of the liquid mixing device 8 can be expanded.
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[ 0115] The above nentioned agitators 60, 90, and 110 nay be used as

an device for comm nuting solid particles (making fine solid

particles) dispersed in a liquid such as water by (1) formng the
whol e agitator or at |east the surface of the path wall from

hi gh- hat¥d8% sNpst thiat.siich adse gopséblesteersinstifutoyhopgitatoailcin Hedligridpgpixing

(2) adj u&tlbags tahe ma{&wlﬁﬁppig@namamas(m%dl Byl mﬁcﬂfthathgg lgfa@ga@b direction

pat hs ang ﬁ t.e atl on hs in the a ator? a}?d
Pber Obiie HatifriRun J5Aine At Hol VATt &Y CORIPATRLI: FHES £0F veranen
of the pathd the bqradcﬂnmgg aleviver ger Ibltlis ksse.acldgting jor gesagieatdo 6becan be

appl i EdcfeQretdf}ﬁr{Jrla%Ht for letting it pass through the agitators 60
and 90 accord to the size and properties of the particles to

be
commi nut®d ! lgb)9 P sxplamaterygdicgean f Rnsagtatn b0 #hich 5 2 |vapigtipn of the
of the pgitdiokled) arid@0 Nthediqued ofikigpkivhees 51:3,8.t he secti onal Shape of

the pat 1]I§] ﬁ 111&1&?&&% Olﬁsﬂlr eé}glﬂeg:tﬁe I’%maporb (ﬁ%gé Ia%dmfpovg lgijaand an

for |et ass I'n the agitator “Accor
to the silti@“amrt gldpdrich axe @rnn@ﬁed papedhcotdsr by apatic bidhhaiesd. pr[ﬁfdﬁﬂl@}med

Even V\hﬁﬂhtﬁ@n@@aﬁ%g@ derfdeﬁtphﬁ’lnleﬂgtht he h3'y%ihl€in5grth& Iﬂ?es@ﬂfet@ﬁ ereslnﬁﬁd 1n the
90, and, q g’“ ag tat q El

the of t o pS e ARG G o b B S B Rrattne iy eE it iy RCp 6% Por
di sper sétl negative (H)quiedliqfi@ hAhe limfloheodeMilced 6B, mOGsd @wcird U ¢wiflow port

agi tati pgp {heydd gltélpqﬂpqlg he device 60, 90, and 110 for conmi nuting
t he SO|Id gartlc es, as above, the passage direction of the Liquid in

the devi®td3tdn Be agigor ddb ‘B‘? ligpad e b Agiidied pod aHE g EHEEH trdy bY a function
expl ai nachi 43 ¢nfiationrorwhedr farge g8neitet heheaqihieViad wedtpat@e thidqigh the path 113

confi guﬁ%ltsétﬂ g Re gp&sﬁl%n@? W%’g%géh%& QQ%engflloQ/ éa‘? lq?\{)'rctﬁ ggtﬂo%pﬁ?ﬁnlq2

110 can revente
of part ihsgl flmarﬁtec%thfe ighdapaseiag thoored] thoymath 1ﬂ$rethﬁrl@§@ﬁ?CtFWéﬁﬁaoﬁ and

has beepatﬂes@gthtledf laaesleahqn 3tdnd the 11kst toakiMBleeVldOsh ABRAtE: sithe kffetOadfhat
understo ﬁ) et gopr§§ﬁ %‘ )O/enlidl opml sdg]otesépgec ntD orbg damd t hat
vari ous’c ﬁﬁﬁég an ga IS n% B e t RiA° CRé é%pé of the
appendedldf#hNete thao 1aldiougl therathplia is \mallgét Lmthterfcgtab,ol\mwyebﬂ ¢wHed or bent.
embodi NBNiEs chierf h;ﬁta@?&x%”ﬁld bl aefF@$ewlhE'h \mleaﬁlalttlaeoﬂ B¢ rdthfaﬂqqe effect

e o g et oty T T M T B T L
syst em hayidbe odteiomegihithe 1myerawy11@tfh.be paet. hoﬂmpauhemgon{loel@@]s and the

Furt hersecﬂ’ﬂhéleshfaggdi»' ro%lvé?af}s el thos Wia)(nééﬁ%hg@% @r{tﬁqul;%lﬁ%tf% Isé}h 113,
t he contaj ners 70, "and 8 pl first to Tourth

0 s yi
| i qui dsan% g‘:‘?p?(ff‘l"%]i Wapﬁn%f ‘thﬁepqql qld|3dmﬁ¥ )Hen“dfcéﬁ]r%rt ENRtLC. JEriRBeRlay qrgother
the condairnegrshdfe.f dfurtiieds ihagnflhe porkedl lahdwhe ontfldvhpoabideemae be iconsatted

errbodl ”@ﬂb%acﬁ Eﬁlet‘ lbgsat lh&ht?UfL?thk' 194i ds may be supplied into the
r

st to fourt s stens omihe line of the grew ous
pr ocess@élﬂa%let h‘@‘iﬁ wéatiwreqluwwft%né@ he0.| arguil B mrayi hg us§S t2e mmesvipe for
di r;act I Noxﬁlﬁﬂﬂ'tﬂn Clsdrlliﬂlt gartulaﬁ-.sl (ln{hgmog‘h fffnhesoifl'db@lﬁ‘ﬂu&@} dypesedsin f{@ilqaﬂd] stmeas
con |gur e evl ce.a t mat eri.a 1 z€e, .0
romer Tt Qle PR Ve SR ok ol 18y, RO 3Rhagf 8 BL 0 el
pr esenthughv@ndne@h miegalrfyeh lap numeedstqeﬂu@ilev or CBMUSI anidddr Wp H1)i atiwitingtthe path

[0122] &Qﬁohdl%b& mcmela tHSA B8 RindhhgaRd 886 Me in@é’gﬁﬂﬁbﬁ) afl@NnRBe ‘dgﬁ‘ﬁkors
to prod Xi ng toget

ifive and

wnt or  ShenE t?efdléweﬁseofﬁésg*‘r?%h R T g tegraticRop . s EoieARits obhe
i qui dsmtlmun rbeghdhingy @r imedrgeroblackelustd kled pfeselesto [:é)}aaﬁljled]' he the liquid for
agi tat of, ﬁm Ort %9 t}‘ﬂ'gg 3'1'99 Aél 't'%ErG%tzﬁfél 9(921&!1@&?1 nghé@% a?lﬂe[g'opertles of the
enbodi nent e used as an device for mxin

(emul si He\jrlﬁlgy t? ) cgfnrwrl&edkpﬁax (3% adipgfing dei pat SP?tth'iaH arﬁax$ ngngék e the
and al sgutRs113, aReMTiumBer NG GRVp&aAs O 3a t@élse&hml ddvpE I B FARM I)Uindéhe
(grindi nggsu%)(l—i—b orp% tto %cle %gpl%dsg)etrhzseqlqmc? for le tH‘lg 1(2 ‘pass through the path 13 in the

agitator 110 according to the size and properties of the particles to be comminuted.

[0116] Even when the passage direction of the liquid in the agitators 60, 90, and 110 is
16



CLAI M5 1. Aliquid mxing device, conprising: a first supply
system for supplying a first liquid; a second supply system for
supplying a second |iquid; and a liquid mxing systemthat
receives supply of the first liquid and the second liquid fromthe
first sEppirsedsyhe agitane FRe9etbhdlQ ¢aplgptaipsthe mifack 9pgitating the liquid or
wher ei Ncomminuting mmhﬁd:fis;esa&u@feilrs)édswﬁeenq@ianruni cat es toht he liquid

m Xi ng t hrough a_first ate. ul ati.on.unit vin

1 rsc o p Rl etn snifiedgh! 56 and PHY Kt SuileBlR A5 1B P yag B8 &, 00, ana
communi d&d der tcemmipeutitgyticdsotidxpartjcley sis eabot tir i gassags edi paedion| afwhe diquid in

regul at knqdpkd Davk NvésSLEPNHe PRI ARCS ANRlgudd B eMFined in relatibP&vith
first liguid in an anmpunt corresponding to the first path sectional,

[ h
area anf§ HeoSEERH YAIERH ECHHIL OL R RGPT B BEntimSy 5 ¢ l088igRdn the
pat h sedtvionab, 80, eandat B} add baveltated 61 pravemtd, dddead effedtcsunhdas nbje prevention

system ogsgﬁﬁggjeglewﬂ bé’thtan@dS“Ct ion fromthe liquid mxing system by
maki ng an‘inside pressure of the Ii q;: d m xi ng s_ésdtem negative. 2. A,
liquid MMiShoWadlei ehe arsewnndi Wyeriéor | hisnbaen fdpserad dwagdt | 91 rije illustrative
lor ess gr @m%_@ﬂh’trr[e(hlts,ri??d'lg) bOtnddivebl ithgt mbq)éemt ey cRFi68 34166t g_fnite:alethereto and
I qul Xl Ng syst em bet en,negative a oSl tl.ve eriodl c ,_.an
{1 1ot abi dMRGY SESHRe o BOPTarrhy g 1o Pape Ml dPEeohar L hded
liquid f:la_d)lm.ng therein fromthe Iiquid mXxing system ~ _Wherein
pr edet efdii B¢ dr S DU e O 1 € tid SMovel HbEbRAGMIMRIBEAONthekd UL Hificd a
allowed to 1l ow i F}téﬁio,th ffl‘stSt agi tating rreacr]lrs fr}c()m ttge,l I.Qquid mxi ng.
syst em fH&EAnHHCh la%ulﬁrfs BYBP 5F UiHeA S PEARS ORI B9 JRUMT BESHHES! the
posi ti véguid mixing system negative, the inside pressure of the liquid mixing system may be
made negative by any other method or means.
[0120] Further, while the first to fourth supply systems are connected to the containers
10, 20, 70, and 80 supplying the first to fourth liquids, respectively, and the liquid
mixing system is connected to the container 40 for storing the mixed liquid in the above
mentioned embodiments, the first to fourth liquids may be supplied into the first to fourth
supply systems from the line of the previous processes, and the mixed liquid from the
liquid mixing system may be directly supplied into the line of the subsequent process.
[0121] The configuration of the device and the material, shape, and size of each member
in the above mentioned embodiments are just examples and the present invention is not

limited thereto.

Industrial Applicability

[0122] The liquid mixing device of the present invention can be used to produce
emulsion fuel by mixing together fuel, an additive and water, and can widely be used for
the mixings of two or more kinds of liquids required in variety of industrial fields.

[0123] The agitators 60, 90, and 110 illustrated in the above mentioned embodiments can
be used as an device for mixing together (emulsifying) two or more kinds of liquids in a
liquid mixing device, and also as a comminuting device or a grinding device for

comminuting (grinding) solid particles dispersed in a liquid.
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3. Aliquid mxing device according to claim?2, wherein: the first

agi tating nmeans conprises: an inflow port; a plurality
of branch paths into which a liquid fromthe inflow port is branched
and allowed to flow and one or a plurality of
integration paths into which |iquidgifAmgmthe plurality of branch
pat hs are nerged and allowed to flow  and the liquid fl ow ng
in fromthe li-%flllﬁwdﬁBP‘tmg deyige SRBATINREh passi ng through the branch

pat hs and t hefiisosegplatdyerenpadhsippbdhp@ frsatighgy] i nto the branch

pat hs, bein rrerﬁ(gd I nt o tpe I.nt egrft.i on pat hs..and/ or dcoI liding with

wal | s of th% B+ ﬁ“fﬁgtyﬁé’sﬂn %ch UPRDAS &t TCERNPHARL:; an 4. A

i quid m xi rgliden opexagceysti¢motht redeaven 2umrly f thirefiestnliquidasshglee second
di rectjon Jqui.d.i fi i tati [ ' -
5. " Somh e bk dhilohy"sysfin h he ' TEARy, RbGARISH) Ufferein:
further comh¢ SirsigsupedoArstagi cammugiontasns therlicugd maiingysysiemdhrouphi 4 first
and f gy Bateirephdiibh @it ieh i@ L &8t h4@NBcatibRdIrdesuppl y system and a

fourth supply System r spec% vel y, wherein: . .. the third supply
system comn!iﬁ‘? éé‘f‘&d F‘B’Pﬁlﬁe‘syé%ﬁaz’é‘w%‘%tieﬁéo e i TBERE SYEEMY ghm“gh a

fl ow watend fgwl ratd arguldtidn Misiv haging 4 fdcodd patihseenhDarh; anda;
e L S P IR S U SRS b DT SEC P B LRI TP8Snd the

t hrough a four W rate regul}tatl 0
sect i epaindaligeid in an amoumthmnrashendingitdeéhpsessudrmtbfedtimmall iages arerrlbowegl to

Syst e|fes i M R SR &t R L6 frixi
transﬂoﬁfggﬁf%e?ﬁgﬁse%oﬁagggft at’i n% rréar%ws]gy !tﬂlheg%lﬁ#hdg ?ﬁﬂgﬁﬁlﬁaﬁmdhﬁﬁmg
an ansuHemcky meknen Hpidortaseuneriirthe piguid sdgingoysienhpegatingd t he

fourth liquid in an anbunt corresponding to the fourth path sectional

area are all O\Aﬁd t.8 flow idnt.o t he %econd 1agliitlati nﬁ means, .
respect i vel ¥; Aahiid mixing devige aeeering joqe g n Surther QPIRERIPG and t he
fourth |iquiptesagiet abedolbyndahe foedanertag tiat imgdergaosurs ofughpl ligaid afiging

the f is&&%m%‘ewe)én %¥§£t?&@ fra ﬁgsqtifv%,rgériddigﬂiﬂ'and
first agitating means for agitating the first liquid and the second liquid flowing
therein from the liquid mixing system,
wherein predetermined amounts of the first liquid and the second liquid are
allowed to flow into the first agitating means from the liquid mixing system when the

inside pressure of the liquid mixing system becomes positive.

3. A liquid mixing device according to claim 2, wherein:
the first agitating means comprises:
an inflow port;
a plurality of branch paths into which a liquid from the inflow port is
branched and allowed to flow; and
one or a plurality of integration paths into which liquids from the
plurality of branch paths are merged and allowed to flow; and
the liquid flowing in from the inflow port is agitated when passing through the
branch paths and the integration paths, being branched into the branch paths, being
merged into the integration paths and/or colliding with walls of the branch paths or the

integration paths.

4. A liquid mixing device according to claim 2 or 3, wherein a passage direction

of the liquid in the first agitating means is reversible.
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6. Aliquid mxing device according to claimb5, wherein: the second

agi tating nmeans conprises: an inflow port; a plurality

of branch paths into which a liquid fromthe inflow port is branched
and al | owed 3 oAf ligitd amiging device accordingrie ey 2n§l @f a¢letys of to 4, further

i nt egrAhiRiPatsBSodd1h i tidh £ Bnddnd Uod Sadhifa@imt iherdPlidt Al bhy BhrRN3EA flowing
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6. A liquid mixing device according to claim 5, wherein:

the second agitating means comprises:
an inflow port;
a plurality of branch paths into which a liquid from the inflow port is
branched and allowed to flow; and
one or a plurality of integration paths into which liquids from the
plurality of branch paths are merged and allowed to flow; and
the liquid flowing in from the inflow port is agitated when passing through the
branch paths and the integration paths, being branched into the branch paths, being
merged into the integration paths and/or colliding with walls of the branch paths or the

integration paths.

7. A liquid mixing device according to claim 5 or 6, wherein a passage direction

of the liquid in the second agitating means is reversible.

8. A liquid mixing device according to any one of claims 1 to 7, wherein the first

path sectional area and/or the second path sectional area is adjustable.

9. A liquid mixing device according to any one of claims 1 to 8, wherein:

the first supply system communicates to the liquid mixing system through a first
opening/closing valve capable of performing opening/closing operation;

the second supply system communicates to the liquid mixing system through a
second opening/closing valve capable of performing opening/closing operation; and

the first opening/closing valve and the second opening/closing valve perform

opening/closing operation synchronously according to the inside pressure of the liquid
19



m xi ng system 10. A liquid m xing device according to any one of
claims 1 to 9, wherein: the first supply system communi cates

to the liquid mxing systemthrough a plurality of paths; at

| east BFeNHFYSH@- plurality of paths conmmunicates to the |iquid mxing
systemthrough a flow rate regulation unit having a path sectional

area which is adjustabl e; and .remainin ths oyt of the .
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oper at on, | pAgREAdENt Y-

at least one of the plurality of paths communicates to the liquid mixing system
through a flow rate regulation unit having a path sectional area which is adjustable; and

remaining paths out of the plurality of paths communicate to the liquid mixing
system through opening/closing valves capable of performing opening/closing operation

independently.
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