TitIéQ,z'bf the I nventi op ' stQe-Fsﬁ.ng appar gtfug) GROUND OF THE
| NVENTI ON (1) Techni gzglo ?:\%:Bd% The present i%venfulNo |l ates to an
- immersion-type dispersing apparatus wherein a material to ¢ OBt @d-(Gor

mll base) Tl ' ar . ' i quipgge .9 A4.0ely.
ground by u@g%]‘adfglt@?s%g!ra%ﬁgﬁ' n&fglﬁtﬁ dé%gbqsg?é%gﬁésfgg%n a tfefégatli FTgfIgF’f’&él d.
More particularly, it relates to an imersion-type dispersing apparatus
wherein the dispersion mediumis contained in a dispersion chanber and

t hi s di sperBACKGROENB roFeTHE INVENRIONed in the material to be treated for

di sper si on eatnpent... .. (2) Background art Various types of

| mrer si on-t(ilée Q@Bb@lsﬂ@dappar at uses have been known wherein a dispersion

chanber contaigi ng._ a dispersjon bumjis inmersed ip a tank and di spersion
treatnent is cﬂ’r‘?dgﬁséa’atb{})w&nbé’flcg%gﬁ ckf an lmﬁﬁéﬂﬂa{]@ﬁeabﬁpﬁgswp&w&r ERTS
are descri [:n, o fOr s8R 9,46 - 58 . .
JP-B-62- 16 ?”%‘3‘&&%8%&%?’? feeate -@%2@@( %2%@?%@? g?’hﬂpl’%r-té-c*'i%%zo
(JP-A-6- 8698d)a dneatiRgBiGuid, 938 fibelf GotrdID) udenof hedesperdion @Rl ) 2hnd
appar-atuses, since pins, pegs or the like are used as a neans for stirring
t he di sper dispersediiangi treahingdi sqpedsi diorepavibéculaphy.t iit| relates toeatut i on of
the solid particles in end to be jnsufficient.

For exanpl émqrﬁéo@?tgﬂﬁr‘ggg%nﬁ?lgg{éﬂ%ér %ﬁ@b%&? h@g ﬁimﬁasm pdignoisnd to a
et o Bt s RS Saher enf A0SR bR s meret o -
o per Sl on L O P AL ot on or 11 ow out
fromthe through-hole portion. SUMVARY OF THE | NVENTI ON
(2) Background art _
Various types of immersion-type dispersing apparatuses have been
known wherein a dispersion chamber containing a dispersion medium is
immersed in a tank and dispersion treatment is conducted by a batch
system.
Such dispersing apparatuses are described in, for example, JP-B-53-46665
(JP-A-58-174230), JP-B-62-16687 (JP-A-60-48126), JP-B-5-82253 (JP-A-1-210020
), JP-B-6-73620 (JP-A-6-86924) and JP-B-8-17930 (JA-A-3-72932).In these con-
ventional apparatuses, since pins, pegs or the like are used as a means for
stirring the dispersion medium in the dispersion chamber, particle size
redution of the solid particles in the material to be treated tend to be
insufficient. For example, the dispersed products are somefimes found to
be ground to a level of only 10 u in particle size.
Further, in conventional immersion-type dispersing apparatuses, since a
drive shaft passes through a space wherein the dispersion medium moves in
the dispersion chamber, the dispersion medium may sometimes clog in a
through-hole portion or flow out from the through-hole portion.
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It is an object of the present invention to provide an i mersion-type type
di spersi ng apparatus of the above structure, having the dispersibility
further inproved. Further, it is another object of the present

i nvention tﬁﬂﬁﬂ [ VENTBD8! on-type dispersing apparatus, by which it
IS possible to R!é%ﬁ?a é y cog$rol the flow of the material to be treated

in a tank and fheis ah@bjeét ofietil ppesenit oimvertionmts providedas PiaineFsI0n-type
chanmberand to prevent the clogging or outflow of the dispersion medi"um
cont ai ned i ¥pehdispersingr apranatumebethe above pbrustureghavinghtheydispensibility
I nvention, jt s.found.that the high disper- sibility beyond the
convent i on UTFW%bHEP eflyne di spersing apparatus can be acconplished by

di sposi ng a cygi L C | ' ' t at or
and an i ner orixet-c Bt L eBotHer, ocTRE She Breslt”fhvelifon 18 AbhRle 347 T
so that thepfiepgionsiype ddspersingnapiagatel,sby which ithaspssiplel ¢ be of an
annul ar type having an annular treatnent gapand circulating the dispersion
medi um i n tseparatedy ontrdathe filogf dhe materied ata hg treetedtiaralitankandiihg

' persed material in

he di Spor 16K O3, GHsReFaton pdriAG 10, (HELT e ﬁ@ito'r‘nfeﬂ?%ml%pm o!d grvenkrife”
{he. pr esentLoRIBR Y, RUELel; GEARE NisRersioR ARAYE colPed 1, Y88 o c s

wherein a di§pgesoehadbeiper containing a dispersion nediumis inmersed in

a tank containing a material to be treated, the material to be treated is

circul at ed i ntAscordingi topéhs ippaserntfadeentiemdit imasnfoundi thatt bhdhigh dasmt-i S
i.thin the dispersion

chanber . uhlbH 15w heypaf she Concilonat Jmasr<nuTae dispersing, smPAch s amobe er
sLeLor et} Y RS he 3 B ELACREtoL I s ffhofbion Bt '
2 AN QuLePSTa e afd A Biner stator ' SUrPbundife  theodter Ofdcaeaddr eat ment
gap for partitioning the treatnent gap into an outer gap and an I nner gap,
a drive shimnerr facet ohgheheotoptso that the dispersion system in the
dispersion chamber would be of an annular. type having an annular treatment
gap,and circulating the dispersion medium in the annular treatment gap while
rotating the rotor, discharging the dispersed material to be treated, sucking
the dispersed material in the dispersion chamber again by the circulating
flow in the tank, and repeating the dispersion treatment of the above
annular type.
Namely, the present invention provides an immersion-type dispering
apparatus wherein a dispersioﬁ chamber containing a dispersion medium is
“immersed in a tank containing a material to be treated, the material to be
treated is circulated into the dispersion chamber, and the material to
be treated is dispersed by use of the dispersion medium moving within the
dispersion chamber, which comprises
a dispersion chamber,,
a cylindrical outer stator and a cylindrical inner stator disposed in-
side of the cylindrical outer stator for forming an annular treatment gap in
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an axial flow shaft which is inserted into the innér side of the inner

st at or, axi al flow bl ades which are di sposed on the axial flow shaft so
as to:-let a nateial to be treated flow so that the material to be treated
would flow into the treatnent gap of the dispersion chanber, a

circul ati on theritspérsivadchambéie rotor so that a di spersion nmedi um con-
tained in the treatnent ga together with the fll- ow of .the material to be
|

treated, woul d@&eton limsﬁ:ggdtim@oil%tr@éw?ﬂ& galy fiox parditiendpe dhg and return
to the outer , a di.schar far ial to be treated,
formed on tﬁégarakﬁ'ﬁﬁ g@?a’t“&ﬁ,g}hrqg?elp%éb?J@e%%quggggé'd at the discharge port,
for separati ngata?iﬂ,@ tsf@t%t'i'ﬁéjitl’l@xfdtﬁmthe material to be treated.

The present invention also provides an | mersion-type di spersing apparatus

wherei n the axiaal afiadvf waghafitowtrichnis tinserbedaintol the hhretesidoofruthecat es
with the drive shaft. The present invention further provides an
i mrer si n-t ypRieri 8fa&08i ng apparatus wherein the srive shaft rotating the

rotor is formed ho)Jl ow _the axjal hollqQw shaft i.s permtted to.pass through
the drive shaf 8% fﬁ% biﬁ&’a? W 1@/\/&5‘1"1&18?9 | op ﬁze%%cﬁé’ﬁ qt@fﬁ 9 #% dent
driving sou -hav, gy l.agl.al + L Rer

cont rolgll i ng@ﬁé %FE L aﬁ%&gfqgﬁa H&{ gkfﬂg{agr%@;ﬁ#&wégnm gg tﬁgﬁ‘i‘?g‘iy"“m
provides angigihed he LireLStnEng PRIpS bN A hPPRpRF$FonVElRimBer, ON appropriate
sites of the rotor, outer stator, inner stator or the like, a

f1 ow control |l igngiseulétiva perdhfermednay dheasdpr mooihait aodispesyionahedimmmoas or

the like is formed, by which the inpact force or grindi n(% force by the
di spersi on haimednin $he direatmentrgapei ther with the Tlow of the material to be

3 - exerted,to the paterial . tg b eat ed hi ghl v i oproved

di sper si on?(?rea%ﬁ#'EﬁoﬁréEgﬁﬁAib@g&:%@%%ﬁGé8‘5 IIEII %}egximlié?gﬁg%gg J§§ur n
sectional- vi@\/ghgr&%pgka@p exanpl e of the present -invention. Fig. 21is
an enl arged cross sectional view of a dispersion chamber shown in Fig.1.

a discharge port for the material to be treated, .formed on the inner
stator, and

a screen disposed at the discharge port, for separating the
dispersion medium from the material to be treated.

The present invention also provides an immersion-type dispersing
apparatus wherein the axial flow shaft rotating the axial flow blades
communicates with the drive shaft.

The present invention further provides an immersin-type dispersing
apparatus wherein the srive shaft rotating the rotor is formed hollow; the
axial hollow shaft is permitted to pass through the drive shaft and the
axial flow shaft would be connected to a different driving sourses and have
a concentric biaxial structure, thereby controlling two shafts saparately.

The present invention further provides an immersion-type dispersing
apparatus wherein on appropriate sites of the rotor, outer stator. inner
stator or the like, a flow-controlling surface such as unevenness,
projections, spiral grooves or the like is formed, by which the impact
force or grinding force by the dispersion medium is further efficiently
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Fig. 3'is a cross sectional view showi ng another exanple of the present

I nwention. Figs. 4(A) and 4(B) are a plane view and a front view each
showi ng a rotor end portion disposed at the upper portion of the rotor.
Figs. 5(A),5(B) and 5(C) are views showing flowcontrolling surfaces

di sposed orexgrted do, thenmasersal doabertraaitedafion highlysimaroved rdispensinuel v.
FREFERRED EMBODI MENTS OF THE | NVENTI ON Fig. 1 shows an exanple of the
present invention, wherein below a frame (2) which is novable upward and

downward r %RZEF@PEH\IA?AQD{?‘@F 'f'H]E) Pﬁmlﬂcgper sion chanber (4) is disposed

through a ro when rame (2) noves downward, the dispersion
chanber. (4) wopjgd bejsi AM61088 becthishaleyRiw showifg ke examiedf fihel;i‘r‘e‘sélﬁ tank
(D). The di spersion chanber (4) has an upper plate (6) which

attached tdnvertiond (5) and a | ower (bottom) plate (8) which is connect ed
to the upper plate (6) thr ughastay(? nd,a c drical outer stator
(9) is dispos gbezvléeﬂlteﬁ Eﬁ?ﬂeﬁ;r%ﬁa’ﬁ@té@a aWiew g 43mer|§m,@h@ er showhe
i nsi de of t, lﬁjz%"iltor (9), acylindrical inner stator (10) is disposed, by
whi ch a bott'o annul ar treatnment gap (12) is formed so as to contain

di spersion ne m ) ; ner
stator (10) |§F1 orzénjelé ?ﬁgggftg‘@ﬁ?ﬂ)tntgggx{l}?g%m%é %ﬁgﬂﬁ)}vér Iate %? so t hat
a t hrough- m@é@mmmnbﬁmtorned at the center of the lower plate (8).

However, the inner stator X may be forned separately fromthe | ower
plate (8) and KiBsn 4(A) and 4(B) are 2 plane view and a front view aach showing a

o aCovt i ndpt s ehEARE Lo iRsKed atf LS phe)” 3 EoR T A, 488 R pbr opr i e
pol ygonal cyl ipjggi %@h) fmspeand 5O Aﬂe tvhswé %ﬁg&fiﬁ%ﬂflda@e?:ﬁ}apﬁgcw pééé dca'

rotor (15) is inserted tmen

that the tdeaiusemtongmo(taﬂ,) awc)omfér mtbﬁrandtarprmﬂer Bt &tor) mﬁp@ctmmy(w)
and an inner gap (14), and the outer gap (13) and the inner gap (14) would

communi cate with each other at the bottomside of the treatnent gap. The

\r,ﬂﬁ.rn(ﬁéﬁﬁ'@ﬁﬁﬁﬂ@ﬂ%@ﬁl‘WENVEWPFO!\P]C a drive shaft (16), and rotated

Fig. 1 shows an example of the present invention, wherein below a

frame (2) which is movable upward and downward relative to a tank (1), a
dispersion chamber (4) is disposed through a rod (56) so that when the frame
(2) moves downward, the dispersion chamber (4) would be immersed in a
material to be treated (3) in the tank (1.

The dispersion chamber (4) has an upper plate (6) which is attached to
the rod (5) and a lower (bottom) plate (8) which is connected to the upper
plate (6) through a stay (7)., and a cylindrical outer stator (8) is disposed
between the upper plate (6) and the lower plate (8). In the inside of the
stator (9), a cylindrical inner stator (10) is disposed, by which a
bottomed annular treatment gap (12) is formed so as to contain dispersion
medium (11)... between the stators (9 and (10). The inner stator (10) is
formed integrally together with the lower plate (8) so that a through-hole
would be formed at the center of the lower plate (8). However, the inner
stator (10) may be formed separately from the lower plate (8) and then |
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rotati"ng the drive shaft (16) by a notor not shown. In this figure, the

rotor (15) is fornmed in a cylindrical shape. However, it may be formed in
an appropriate polygonal tubul-ar shape. The width of the treatnment gap
(12), particularly the width of the outer gap (13), “preferably be

desi gned t atftacheedabo ainer bowerr ap ka bed( 8]k hFarihes, the stators (eSffamd €b0) are Hormed
shearing force of the dispersion mediumto the material _to be treated,
li ke the ca@ba(ﬁylégdﬁlcaérﬂﬁpw Hoyplereai Sieseshah beyiarapded in anygpRy OpRtateot or

15 h t mb 18 fitted th
|(nn)er ggrtslpg’ A@HP%&PEO%%Q Iopgbggy (er17§ a)ndI |Ss :‘lxgd Ib; a gorfp(erlg)
and the connec d ?g«i"ﬁ-@?ﬁﬁen&l@p (g2, at Emnﬂﬁltﬁzaloﬁd%breﬂge p% tipgﬁ}g(ggoﬁroﬁ?ﬂ]g

fixed by a bol IS case, a receiving g

connect i ng opeiriagr pdriSride ofntig¢teatmeht ®apeswabanghei treethed?) gdp§12) wegidon
the rotor end portion (20) so as to hold the connecting nenber (18) against

rotation. Teepantdtiomedi infoodn toéexigap e(1) aand p6)NEE gapselPedridnthe tonder
nst .r.otation, a nut (24).

o the. conifeRi{1RY 4@%@?“"@&? 3 OB UinulBceRRgE uth,Shorthef 84 th ch
(55) "o ooarhaGsid o BIeCTr BumplE safi e IFIBYEE (1B ain. APERE B0 IPHORTT

fllow shaft endf anmn)éts'cHatred(1$9pearnatﬁdmtéd cmhma tﬂélt\t@aﬁﬁb’ﬁfttgapt (g2 %y al
fl ow shaft can be rotated separately fromthe rotation of the drive

5 : shtdting 1de. dFive. Shaflto(k6)aby ex mofdrenoheshewm t fe this digitewthdaf t
and the drive szaft cap be driven separately. In this figure, a hollow
drive shaf otors 5% dsrinmed inaa cydandsiical WB@V sH&WQVe(:ZSa) is inserted
throughthe hoII ortion of t he drlves |l ow drive
shaf t (16a ﬁ%ér% dalmfar"ogt}’%rl?gﬂat(ez ? 3&%1 %R@# fiave a con-
centric bi iHUet e p 5a)
passes thrﬁﬁi‘ﬂ*‘ T, THE e el cgn R I SRR 1y ?‘Eee*?%@. B s

st at or (10)(13)annia}t ipeetmbty ber designed tbHmv&xamlaptai‘@ma;teafavudﬂ%a)as $o exert
connected to_a driving source (not shown) different fromthe driving source
for the dr bk ciently UlQSétlealB}lgsféEéGdlfelﬂ}e ddﬁrer@upm mgdiume tar thei miesdak ces

|1 o eSPeCy 48, BAAIEE, ke el B bl RO Fufe PSR e
With the rotor (15). as shown in Fig.2 a connecting member (18) is

fitted in the upper inner portion of a cylindrical rotor body (17)
and is fixed by a bolt (19), and the connecting member (18) is fitted
in a rotor end portion (20) and fixed by a bolt (21). In this case, a
receiving groove (22) formed on the connecting member (18) is engaged
with an engaging piece (23) installed on the rotor end portion
(20> so as to hold the connecting member (18) against rotation. The end
portion of the drive shaft (16) is inserted into the rotor end portion (20)
and held against rotation, and fixed by a nut (24).

To the connecting member (18), is attached an axial flow shaft (25)
which is inserted into the inside of the inner stator (10). The axial flow
shaft (25) is designed to rotate together with the drive shaft (16). If the
axial flow shaft (25) is installed separately from the drive shaft, the
axial flow shaft can be rotated separately from the rotation of the drive
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The rotor end portion (20) at the upper portion of the rotor (15) is forned
I n*a substantially truncated conic shape. An inlet nenber (27) is attatched
to the upper plate (6) by a bolt (28) wherein the inlet nmenber (27) has a .
flow -in port (26) at the center so as to cover the conical slope fornmed on

the upper fghaét ofl6).he Figtdshewsdapcsxample Wﬂé’r)emBﬁieNaEralt tﬁbow shaft endl therti on
(20) and the inlet menmber (27), is fornmed a conic gap whi ch
comuni cat ¢¥'ivg tshaf hean e I'{:fé@]ﬂ §qp3)rat@§( t hin 6ht%rflgl!ﬁef a@éwdiow §Eiveot or end

Pﬁé:éﬁﬂu(:zgﬁgf‘t‘%?a> ip BTt i BriAL D100 afer CTZRE s kst 30) “rmy
Gap woul o’ i Y, I hOP1dh B ‘B?r@m*?ﬁr@??oﬁ“?ﬁ* oy AR, the, BIOR drige O

gap (29). shaffi(@6) ahdwheaaxielafipweslef tt E@aouarfd ovasirevied itodiape ¢ eon+ ons
(30), wherein spirally projected outflow preventing projections (30) are
formed ent iceatnicobinxial sdntictuseopdhe showesmordioy iof nthei aBialr tow shfit 625adhe

(315" °"% Brses’ Rudstohi B FolbibieD "l SeSondst baFA oo TusigR ot ShEMaBgr 11 e
o ! t“?#é’ﬁm&ﬁqf BAE P Bl of e ég?af}?ﬁ’ﬂog’ S@%&’t”i? 4 ié‘%agmmsé a

struct ure thai d9§ PRIECSoTES (R §Riwﬁ}i|d19l’9@fﬂ5f1€lfmetﬁé)ﬂﬁpﬁ%@dséd}8e%99

- the grooves function as the projections (not shown) On the axia flow

axi s (25), daiveashdfitod 8a)adeBy ae;mrhd;ehedommdhmgomm dlrlvmgeswmes dfort he
material to be treated in the tank_so that the material to be treated
woul d be p&esRect bie ﬁbaﬁnsom Astpessibleatocayqthe petadionpspeed el thearetor The

froure, bl BLINBEATRY g shH P Bl ok sllted®ac the site T ocated at
the insi de of 'Ih |t0F &ndSherit bn ((%@) 1208 RBpAVpbPEItn &N tRE @tor (15)
48 d"1 ﬁ 3 ]bsl ades

fl ow propel | er | S provi then at its lower en ur bi'ne

(35) are pfemedeth at klﬂ:rswn/tlgehsertamncw(ad ¢onfi c udhape onAﬁlmweaanembexwr(zby isan
arrow (A) flowing fromthe Iower portion toward the upper portion in the

t ank. attadehed de okhei m@rspkaeteofﬁ)t he 4 hatt @8};1tWhﬁrQi&)D)1he dndiets apmbaye
POT L1 O 36Y had TGN 1A Fort YRS 4 B Tnber 58'H% NE: e Uit PEDELS®
formed on the upper face of the rotor end portion (20). Between the rotor
end portion (20) and the inlet member (27), is formed a conic gap (29)
which communicates with the outer gap (13). On the outer surface of the
rotor end portion (20) and/or the imner face of the inlet member (27) Which
define the conic gap (29), appropriate outflow-preventing projections (30)
may preferably be formed so that the dispersion medium (11)... in the
treatment gap would not flow in the tank from the flow-in port (26) through
the conic gap (29). _

Fig.4 shows an example of the dutflow—preventing projections (30),
wherein spirally projected outflow-preventing projections (80) are formed
entirely over a conic slope (31) and a cylindrical face (382) of the rotor
end portion (20). and when the rotor rotates, the dispersion medium
(1D... flowing from the treatment gap (12) toward the conic gap (29)
flows against the outflow-preventing projections (80) and returns to the
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a screen (37) having flow holes such as pores, slits or net, provided
thereon is forned so as to separate the dispersion nmedium(11) ... fromthe
material to be treated. At the upper portion of the inner stator (10), a
sealing cap (38) is fixed by a bolt (39) so that the disprsion nedium(11)

. woul d neredtment @ap €120m tThe outf¢ow-gpmpventdng projeddyonhaay disvei stpdctube
axial flow shaft (25), the above circulation flow of the material to be
treated i s §hrlegnoasesi suchnas spikal greoves aneefeemedand the edges ofi éhroLEowieS

medi um (11) ... .i.n the treatnent ga 2) al\so flow fromthe outer gap (13)
to the innefURRHIOR A8 th%ﬂr?}?&r%??)‘?%gné&ﬁ‘?m‘ci rculation port (40) is formed

so that the di spenss Qp; i 11)cor Welg C ' 4)
woul d be r_etur?i"eidﬂﬁogﬁ areIegL er_&é%p(??)g_) %We@@?%@mﬁf%k@?ﬁ%j @ﬁf@u?‘gﬁfé}%
port (40) i¢hd ¢16Rpef HBrdmiterial z bauTested haPtheatuhk! B¢ thakethel miteeial
circulation port (40), may be swtab;!i: be constructed. In the exanple as
shown i n thto fiegtreated iouldrbg peénnti¢tek terfdiowgimstheltirga tment hgappef idikpersiof

t he rotor bod 17) are .proyi ded. . ] 7
I n order toc@ﬁhgl:-ol)'rhﬂ?é“ {(f:j,ogflgjl{aggs dp¥ s desiengd raghoyslyy Mhhe wdampleeri al

Such as uncoimoly e R | Bles! §) 16t Taidide Ay £ HE bR B1Fe

on the surfpgated atafie TRSHIR' of Ak NthnkResta¥ser(10RP anhd Delok tHes, iaﬂﬂ@;iagap

(14). As such flowcontrolling surface (41), appropriate shapes, f

exanpl e, scflow-propetlerg(34vds prmvidédreand whéP-aB- Bts62ewed endlPidelide Madds
spi ke-1i ke projections described in JP-B-4-70050 (JP-A-1-171627), and the
li ke, may bSedna snetided, thpeely senezakhingoa ¢izgquialieomdd opas skemmhbys

proj ections _my be i ded at an, appropriate site i ng_the properties of
the materi & p\ér%(ﬁ ﬁ?@dlgaﬁ’éo“{ Ege ﬂi"%‘gﬂ’&r ﬂeW@Eas €n %P%TOP&%EIP afi on.
For exanpl het may be provided on the outer face of the rotor (15) as
shown in Fig.5 , on the outer face of the inner stator (10) and outer

faces of the ratan 4pfrbpeiatehpive oh the dinneB)stadad (00).t Bedi svherge por idoh €36)
faces of the rotor (15), the inner face of the outer stator (9) and the
outer face Ior theematerdel shoabertreatod s fommed: mnd Ritgilsy djscharge \noeh B6b

Fotor .t he ArSGEeRIn (o0 TEvoedt Wyehdlessies ropas) STits gr ot provfded” "
thereon is formed so as to separate the dispersion medium (11) ... from the
material to be treated. At the upper portion of the inner stator (10), a
sealing cap (38) is fixed by a bolt (39) so that the disprsion medium (11)

. would not flow out from the inner gap (14).

By the rotation of the axial flow shaft (25), the above circulation flow
of the material to be treated is generated in the tank, and at the same time
, the dispersion medium (11)... in the treatment gap (12) also flow from the
outer gap (13) to the inner gap (14). On the rotor (15). a circulation port
(40) is formed so that the dispersion medium (11)... which have reached the
inner gap (14) would be returned to the outer gap(13). The site at which
the circulation port (40) is formed, and the size, number, shape and the like
of the circulation port (40), may be suitably be consiructed. In the example
as shown in the figure, two long slits extending axially on the periphery of
the rotor body (17) are provided.



accel erated, and accordingly the anount of the dispersion nedium (11)

flewi ng toward the flowin port (26) side through the conic gap (29) tends
to increase. According to the results of experinments, it has been confirned
that such tendency can be suppressed by formng a flat surface(42) at a
part of about In order dbomthB the flow okithertdispension aedéum fA¢R amﬂ thee

rotor, and below this part, ng the flow trolling syrface
In the examgteriad thdantreated &3? when; the relaf, %héh zekatkes(a ) UW(ﬁon&T(?ldl!uﬂg

2t the out S CHGLSHE B isiiiesd: O SCPHE 0l 370t B {EXEL diafpe ey e
provi ded o Ccorgﬁtﬂ{e Qﬁr\%ﬁé df! Eé‘c BempEr fé’éi'ﬁgtt#ga&uﬁf{) Qixp‘('lﬁ')?%rtﬂ"ilbel?ﬁﬁé}

si des. en the | spersion ¢ rein

di spersi ongap (14). As such flow—controlllng surface (41), éhproprlatershdpesn fdad) .
Is filled in the treatnent 3 12) to about 60 to 90 Is imersed in the
material t @xampler esared-giape a&raovmdesoreb@d |meJR“IBa3TQ2M§ ( sIPr68dd32).he

t 15 { t h t he t th th
Cxi'al 1 owseReriTResTolection deraqves ndh Bt OUBA AP Tk TLEE RN G Hhe
Fi 1, th 25 |1 tat t th t d
c: ?cul ati grﬁ?‘% \k}@agf ﬂé{ﬁéﬁ% | al) ¥V|0 ber?rga'?eg W | F Egngenla?zt egnl nat he
tank. Furtherpe \"’FFﬂiv-EBﬁtrM g %Iq‘ﬂ(:ék@rw $uehods 'p§o%cqvbnfkeﬁa§%aFﬁdv@hadf rom

the drive shaft (16a) as shown In Fig.3 in a concentric braxially style,

the circul atigmappropridte: beterdbleingathe propertiesiofdthe hdtdréabdoehbatieda ted
rotating the axial flow shaft EéSa by a driving source different fromthe
drivi ng soanddheodisppesioni ¢ esbufinto 1®a§1deratmnrhqurae&ampA¢ tthest may digt ed

(12) "t ougro gt o, S SRS, FACSAY I rREAGICRERs! b i BEF. SR 0l P50

| nthe | NNGlitdiaPadel 6F - UG staitor Pel (020§hd bidfer iR of ?ngﬁ%ﬁ”ﬂ@l@tshe

whi ch novenent Is given by t rotor functions y grind

sol i d part shéwmsin Fighe(Bntad em the irmetramit outeryfades . oftyhectotioor Cid)porthehe
grinding force ?enerated anong the dispersion nedia, and the finely ground
particles &RRerd o& cidei outer| stadnn @ dand dhe utgr fhee oifsphe daremstadoral s

di scharged to tr@ t ank.f hr h the screen (37), and by repeating this
operati on, WR 0 g%5g®gd| spersed to the desired dispersibility
| evel . V"Wﬁéh P PeioRt b td1 11k ot 184S RALS Y fro¥i BB RhSttPenfipaauct ed by

outer face of the rotor, the movement of the dispersion medium (1D)... i
accelerated, and accordingly the amount of the dispersion medium (11)
flowing toward the flow-in port (26) side through the conic gap (29)
tends to increase. According to the results of experiments, it has been
confirmed that such tendency can be suppressed by forming a flat surface(42)
at a part of about 1/7 to about 1/5 of the height of the outer face of
the rotor, and below this part, forming the flow-controlling surface (41).
In the example as shown in Fig.1 or the like, a jacket (43) for circu-
lating a temperature-controlling medium such as cooling water is provided
at the outer side of the outer stator (9). However, the jacket may be
provided on the rotor or the like, or no jacket may be provided on both
sides.
Accordingly, when the dispersion chamber'(4) wherein the dispersion
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the apparatus as shown in Fig.1, the desired particle size (at nost 0.2
[err]m could be acconplished in 5 mnutes of resident tine, while it took
50 minutes by a conventional i mrersion-type dispersing apparatus. The
apparatus of the present invention is constructed as above, i.e.,the

material tonddéun @).ed is fdil 3edrinethebyréadimenh gap afl2) yire abowtp 60 s 80 %,
treatnment in the dispersion chanber, |eading to higher |evel dispersion as

conpared wiishimessed Spethe aateriad y becheahed dAd addi thennthep| deidie shafitG16)
pins of PeO% rdthtla, MReordr (153" rotaRts Wil e WdatifRE S o). A" 2F

dri ve shaf

concent i ¢ {1hax fibn th! £xial"fld SR 1215 @AnSORAT & Ehel drliPe ShaFRicigY ©f

the rotor and the circulation can be contro

opti mum congi §howisid Figthe the axesl ifdow ahaf ha(2BRtElatothoe B8 theahms tind
addition, since the axial flow shaft is inserted into the inside of the
i nnner st atand aveir¢uladien ifiow ef thec malteniel sicohe ciraabat wahid behgenaxatdd s ow

S0asi bl ot SHVGE- { RUTEITagHRG. dhe GaL31 SMBAIAEL (BPEha’ SO Lk FERATUAIN ke
the conventy, onahe 3RNFE ATt c16a) as shown in Fig.8 in a concentric biaxially

style, the circulation flow of the material to be treated will be generated

by rotating the axial flow shaft (252) by a driving source different from

the driving source for the drive shaft (16a).

The material to be treated circulating within the tank enters the
outer gap (13) of the treatment gap (12) through the flow-in port (26) of
the dispersion chamber (4), and flows in the inner gap (14). During this
period, the dispersion medium (11) to which movement is given by the rotor
(15) functions to finely grind the solid particles in the material to
be treated by the impact force or the grinding force generated among
the dispersion media, and the finely ground particles are dispersed in a
liquid and then only the dispersed material is discharged into the tank
through the screen (37), and by repeating this operation, the material can
be dispersed to the desired dispersibility level.

When dispersion of hardly dispersible pigments was conducted by use of
the apparatus as shown in Fig.1, the desired particle size (at most 0.2 um)
could be accomplished in 5 minutes of resident time, while it took 50
minutes by a conventional immersion-type dispersing apparatus.

The apparatus of the present invention is constructed as above,i.e., the
material to be treated is dispersed by the annular type dispersion treatment
in the dispersion chamber, leading to higher level dispersion as compared
with the dispersion made by conventional stirring blades using pins or pegs.
When the axial flow shaft is provided separately from the drive shaft

9



10 | ° 1. An inmrersion-type dispersing apparatus wherein a

di spersion chanber containing a dispersion nediumis imrersed in a tank
containing a material to be treated, the material to be treated is
circulated into the dispersion chanber, and the material:-to be treated is
di spersed by augencehititebiixdptrsiyde, randi thasamﬂmgrwelnhsepamheldi sther sotartion
chanber, which conpri ses: a di spersi on chanbe cylipdrical outer

stator andof thginoiar iand| thﬁwﬁél’cuslﬂéﬂmr Tlgw ipecthe ?‘Hﬂ‘i Génd)ﬁ eodre hdnHP ithal
chamber . optini o84 %Rl Frg ﬂr”e‘;%ﬁ&aeﬁile% 3B enBRtgna®t R0 R BE L ﬁa the
rotating (RUTHLIHPsfibcO M BafP 110K ohat ARCIncafped Intd the MRIGSRI AT, | e,
si de of thfnmnéfﬁﬁtator which constitutes the dispersion chamber and the axial flow
shaft can be made to have no cont contact with the dispersion medium, it
is possible to avoid the clogging or outflow of the dispersion medium,

unlike the conventional apparatuses.
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stator axi al flow bl ades which are disposed on the axial flow shaft so
as*to let a material to be treated flow so that the naterlal,tg—be—Jffeated
would flow into the treatment gap of the di spersion CThanber,

circulation port fornmed on the rotor so that a disper \mi\ﬂnml ugl ned
in the treflaimst gap, together with the flow of the “ﬁ“ at ed,
woul d pass through the outer gap, flowin the inner gap ahd Feturn to the
out er gap, a discharge port for the naterial to be treated formed on

separ a ol 8- eeBtfoa-tyft GRS o ERBYRt i poRBPFA thanef, o,
| er 1 on- e 308" o RGN 3 13° EAIGHLN 120 Qe Bohta MiSESh ak AT 2

fl ow shal f | ng axi al comuni cates W

11 t6IibeVereanad,t the mteryali poes treated pig 61t dd gnbdRhe aligfersion
according to claim1l1, wherein the drive shaft rotating the rotor is fornmed

hol | ow; t heclmmber, Bhdvihehmeterial gerbs treatedoi paisparsed ke lodwiher i ve shaft

and the |l ower end of fhe axial flow shaff is i.nserte |nto he i nner side
of the inn Pﬁf%ltoﬁrmedtluﬂ moyRg |‘%t@r%%gﬁ ‘{1§B%“Sdpgrfé‘ﬁ@ SeN18%%or di ng

to Caim1l, we trolling surface such as unevenness,
proj ecti ons, 4‘%?&%’)@0@3@8%? the like is formed on the outer side of the
rotor. 5. Tslecyvirﬁaaﬁ%aprbuttwestdtﬁpaﬁ&Iw@ypnmwélusnﬁéicetﬂdi»gdf@oéa aim 4,

wherei-n the flowcontrolling surface is formed on the outer face of the
rotor and insédewfethd agkindticdieoutereststiont for. forming an annular treatment gap

in the dispersion chamber,
~a rotor inserted into the treatment gap for partitioning the
treatment gap into an outer gap and an inner gap, '

a drive shaft for rotating the rotor,

an axial flow shaft which is inserted into the inner side of the inner
stator,

axial flow blades which are disposed on the axial flow shaft so as to
let a material to be treated flow so that the material to be treated
would flow into the treatment gap of the dispersion chamber,

a circulation port formed on the rotor so that a dispersion medium
contained in the treatment gap, together with the flow of the material to be
treated. would pass through the outer gap, flow in the inner gap and return
to the oute; gap,

a discharge port for the material to be treated, formed on the inner
stator, and

a screen disposed at the discharge port, for separating the dispersion
medium from the material to be.treated.

2. An immersion-type dispersing apparatus according to Claim 1, wherein the
_axial flow shalft rotating the axial flow bladels communicateé with the

11



6. The®inmersion-type dispersing apparatus according to Caim4, wherein
the flowcontrolling surface is formed on the inner and outer faces of the

rotor, the inner face of the outer stator, .and the out er
stator. 7. The imersion-type di spersing apparatus a mu Tm "Iﬂlmi
wherei n abdytivd/shaffs about 1/5 in height fromthe upperﬁns par

outer face of the rotor is a flat face, and below the flat face, the

flomfcontrolling_surface i s forned. 8. The immersion-type di spersing

TR 30 & Y LR R e S T
t t d

cover s the DopbSRBEL Fota¥igk iR rSRICFE foRiednbl B4 e BRI Thot sRRECTTG TR

lJpper pOft'p@Fmiﬁ&e&*t% p&3sOthroughamildowairive shaft and the lower end of the axial
whi ch communi cates with the outer gap is forned.

| mTEI’ si on- tiypwe stiaBpdssinsgrigihbdnto e ainmer Sidg ofo the ciinmes, s tabanr. e| n
projections for preventing outflow of the dispersion nediumare formed on
the outer face of the rotor and/or the inner face of the inlet nenber,

whi ch féﬂzei.tfﬁﬁ ?ﬁﬁyrgiéﬁiQYpe dispersing apparatus according to Claim 1, wherein a
flow-controlling surface such as unevenness, projections, spiral grooves

or the like is formed on the outer side of the rotor.

5. The immersion-type dispersing apparatus according to Claim 4, wherein
the flow-controlling surface is formed on the outer face of the rotor and

the outer face of the inner stator.

6. The immersion-type dispersing apparatus according to Claim 4, wherein
the flow-controlling surface is formed on the inner and outer faces of the
rotor, the inner face of the outer stator, and the outer face of the inner

stator.

7. The immersion-type dispersing apparatus according to Claim 4, wherein
about 1/7 to about 1/5 in height from the uppermost part of the outer face
of the rotor is a flat face. and below the flat face, the flow-controlling

surface is formed.

8. The immersion-type dispersing apparatus according to Claim 1, wherein an
upper portion of the rotor is formed in a substantially conic shape, and an
inlet member is faced to the upper portion wherein the inlet member has a
flow-in port at the center and covers the upper portion of the rotor, and
between the inlet member and the upper portion of the rotor, a conic gap

12
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which communicates with the outer gap is formed. *

9. The immersion-type dispersing apparatus according to Claim 8 wherein
projections for preventing outflow of the dispersion medium are formed on
the outer face of the rotor and/or the inner face of the inlet member,

which faces the conic gap.
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