15 July 2004 1 Title of the Invention: Pipeline beads m || BACKGROUND OF
THE | NVENTION Field of the Invention The present invention ré&}&lg308b a

pi peline beads m Il which is disposed in a feeding line for transferring a
material to be treated, for exanple, a sIurry (or mll base) in which
solid particles are suspended in a I|qU|d for prelimnary treatnent or
the like of the material to be treated. Background Information In a

chem cal field for producing various products such as coating materials by
treatment such as stirring, not only in the case of materials to be
treated havin a high viscosity, but al n e case of slurry having a

| ow or nedi bk 9|%%6 @d@vet%pat|v81wﬂn%ﬁ éa%b is required to conduct the
stirring treatnent uniformy. Particularly, in the case of dispersing
apparatuses, for exanple, a wet-type nmedi um di spersing apparatus in which
the material to be treated is fipgivGROUNIUDE THE RMVENITONg it together with
beads, a pre-treatnent (pre-mxing) of prelimnarily stirring the materi al
to be treatBitldsotadndulaivedtilbef ore feeding the material to be treated to the
di spersing apparatus. Tt is comon|y known that if the naterial to b

treated is sinphg rs“terﬂrttedméﬁ@twﬂel'p)l@ES ragnibelingr peasisymildr Whiohes éaﬁvosed

2ggl oner at edt 4 LeglipBarnectarn tiaerimibe sl LGP T el 7 ERARLY 2
the cleani M91uro gofrnf tofoaééael@'wﬁ?tﬂ %tuptaametés koe a@slemﬂeupaupa@m

probl ens of |on Furt e presence of | ar ge anount of

secondary aggf @@f@rahﬁénasremem @aemeabmeeof viine nattbei g1 eatlmetltealted carried
out by the wet-type medi um - dispersing apparatus or the like, it takes a
| ong period of time for 15 July 2004 2

Background Informatien

in a chemical field for producing various products such as coating
materials by treatment such as stirring, not only in the case of maierials
to be treated having a high viscosity, but also in the case of slurry having
a low or medium viscosity, relatively large power is required fo conduct
the stirring treatment uniformly. Particularly, in the case of dispersing
apparatuses, for example, a wei-type medium—dispersing apparatus in which
the material to be treated is finely ground by stirring it together with
beads, a pre-treatment (pre-mixing) of preliminarily stirring the material
to be treated is conducted before feeding the material to be treated to the
dispersing apparatus. It is commonly known that if the material to be
treated is simply stirred as the pre-treatment, primary particles can hardly
be formed from solids (powder) and a large amount of secondary agglomerates
is deposited in pipelines. Such deposits largely influence the cleaning
property of the pipelines or the like, and have caused problems of
contamination.

Further. by the presence of a large amount of secondary agglomeraies as
mentioned above, when the treatment is carried out by the wet-type medium-

dispersing apparatus or the like, it takes a long period of time for



di spersion to finely grind the material to a desired particle size. In
addi tion, the secondary aggl onerates tend to cause cl oggi ng OH¥a?%%¥r een

di sposed in the nmedi umdispersing apparatus for the purpose of separating
the dispersion nedia such as beads fromthe material to be treated,
resulting in one of causes of deterioration in operation efficiency.
SUMARY OF THE INVENTION It is an object of the present invention to

provide a phpghisié Beafe1yThiihg ti?é’mat\éﬂaﬁfQo%ﬁ%ﬁ%@eﬁ[@a&mﬁ{ck@gﬂ%? e treated such

as a slurry is subjected t0 dispersion trea wet-type

medi um di sppdéi siiong tiep pa@bts ag@donernbd sdcoak0¥E clogfias @ dagyeaadlibRREY at es
can be disint eﬁ;rat ed for prelimnary dispersion during the passage of the

mat eri al t olbéle Fedaedispersig fappadatyg for ke phesemfessparating\betisperspamovi des a
pi pel i ne be m || i.ch_conprises, i spersion chanmber which has at one
side a mat eﬁ@? -S?Céleac?rﬂedgspg?of“r@% mB@rla?otﬁﬂ‘@cfréﬁteI@'oreéuﬂ:i”ﬂgei”i e $fofavpedi ng a

mat eri al togb@ederRsesh i@g&éﬁgoﬁgﬁgﬁgﬁw side, a material -discharging port

to be connected to anot her pipeline for feeding a material to

be treated; a tubular outer stator which is: disposed in the dispersion
chanber and opens to a side of tsﬁ@d%périwaiw&@fng port; an inner stator

chanber 0 a si d . ng | ner stat
e mator 2l - i Sohar or e par e theqere AfAEn B 3k @R 0 R ne AE B iR B f o

stator and tdieh imes nsderdaOrtn 1R frodved afich! &t OE1UrAS ef k@fedtBd thQisphfce@f Ment gap
which partitions the treatnent gap into an outer gap and an inner gap; the

rotor havi ngreatisshivitdl a stiapod redpnidaspperstngt ipparatenas mmbiodedalmyect i ng  edge
di sposed over adéd siﬁced from th r.ot or t(g;g face portion so as to forma
coni cal gap WATEH P4 NERHERCEL LR T REIRTEE FOrgRRs L marary GLPPERIRh fE SN’ ng

proj ect] on bt evatisng e QULLaw o thseg'gper sion nedia ts formed on

the rotor ace portiron; a drive sha 0 roe[‘ating the rotor; a

circulation pané pfeenethvertisthgrordedl flyeldhd Béras nSRERS EO BB i s cONt ai ned
inthe treatnent gap are allowed to pass the outer gap and flow in the

i nner gap, &aershenchagher olicht g atoone eddeoatreteripipfdoging lpertr ot B¢ i on of t he
rotor; a flowout.port whi.ch. is formed on the _inner stator and all ows the
material t Oc%eqtre%gfe APPRling 5% gqggmg a material to be treated, and at another

side, a material-discharging port to be connected to another end of the

pipeline for feeding a material to be treated; a tubular outer stator which is

disposed in the dispersion chamber and opens to a side of the material-feeding

port; an inmer stator which exists at an inner side of the outer stator and

opens to a side of the material-discharging port; a treatment gap formed between

the outer stator and the immer stator; a tubular rotor inserted in the

treatment gap which partitions the treatment gap into an outer gap and an inmer

gap; the rotor having a conical shaped top face portion; an inward projecting

edge disposed over and spaced from the rotor top face portion so as to form a

conical gap which is communicated the outer gap; an outflow-preventing

projection for preventing the outflow of the dispersion media is formed on the

rotor top face portion; a drive shaft for rotating the rotor; a circulation

port formed on the rotor by which dispersion media contained in the treatment

gap are allowed to pass the outer gap and flow in the inner gap, and then

circulated to the outer gap by the rotation of the rotor; a flow-out port which

is formed on the inner stator and allows the material to be treated to flow out



15 July 2004 3 fromthe material -di scharging port; and a screen which is
di sposed at the flow out port and separates the dispersion nedia fromthe
material to be treated. The above object has been acconplished by this
apparatus. BRI EF DESCRI PTION OF THE DRAWNGS Fig.1 is a cross-sgﬁ ional
vi ew showi ng an exanple of the present invention. Fig.Z(Af A é.Z(B)
show a top face portion of a rotor, 3and Fig. 2(A) is a plan view and Fig.
2(B) is a front view Fig. 3(A),Fig. 3(B) and Fig. 3(C) are partial cross
sectional views showing flowcontrolling surface disposed on a rotor, an
out er st at gromaihd/mater&-disehaRying bt oand Fisgredf Michdsalisosd dtl thestisat i ng t he
case where projecting portions are disposed on the outer face of the
rotor, FigowyByrtiasd gensrebps the digpersaen meygia feoncthe @aienrl eLopbeojreateinghgorti ons
are disposed on.the outer face., of . the rotor and the outer face of the
"hner st at SRV ARFEGE Stee SCaRMsDrL i ChF| HEAGR ng  he case wher e
projecting portions are di sposed on the inner and outer faces of the
rotor, the outer face of the inner stator, and the inner face of the outer

stator. Fig. 4(A),Fig.4(B) an ' g% @P S in use of the pipeline
beads m ||l of the present i nvgﬁﬁ%g)ﬁé& O.NZ A%%Ei @&iﬁ& ewillustrating the
case where the pi i3 | j f ; I i i.s di sposed
between a punp aﬁgﬁg l\?\gta?%gecnmgh%luﬁ}e‘a}sgﬁé@;ﬁg 1{5;5\@%??&&%.4( B) is a
view il | ustisvadtishg the case where the pipeline beads m Il of the present

invention is disposed in a pipeline through which a slurry is circul ated
to a stirring tankig.4Ad am §ig4d(8) shows eppvideanpdrtionof ratotery anhEicads) where a

di spersion.line of, a conventional  wet-, type medi um di spersing apparatus is
instal | ed &f Fﬁ%ﬁé‘”&?ﬁﬁﬁﬂa?fﬁé isre EOY. Vi#§B) . 15 July 2004 4 PREFERRED

EMBCDI MENTS OF THEigJ. Wﬂ,\ﬁbq}l(m and Fig. 3(C) are partial cross sectional views

showing flow-controlling surface disposed on a rotor,an outer stator and/or an
inner stator. Fig.3(A) is a view illustrating the case where projecting
portions are disposed on the outer face of the rotor, Fig.3(B} is a view
illustrating the case where projecting portions are disposed on the outer face
of the rotor and the outer face of the inmer stator, and Fig.3(C) is a view
illustrating the case where projecting portions are disposed on the inner and
outer faces of the rotor, the outer face of the inner stator, and the inmer face
of the outer stator.

Fig. 4(A),Fig.4(B) and Fig. 4(C) show states in use of the pipeline
beads mill of the present invention. Fig.4(A} is a view illustrating the case
where the pipeline beads mill of the present invention is disposed between a
pump and a wet-type medium-dispersing apparatus, Fig.4(B) is a view illustrating
the case where the pipeline beads mill of the present invention is disposed in a
pipeline through which a slurry is circulated to & stirring tank, and Fig.4(C}
is a view illustrating the case where a dispersion line of a conventional wet-

type medium-dispersing apparatus is installed after the apparatus of Fig. 4(B}.



Fig.1 is a cross-sectional view showi ng an exanple of the pr Sﬁﬁé
invention. In this figure, at one side of a main body (2) whi? &WQ?ltutes
di spersion chanber (1), a material -feeding port (3) is forned, and at
another side, a material-discharging poft (4) is formed, and these ports
are connected to a pipeline (L) for feeding a material to be treatedsuch as
a slurry. The-main body (2) is forned by connecting an inlet-side nenber
(5), a nediumpart nmenber (6) and a di scharge-side nenber (7),

respectively, with bolts (8).... At the inlet-side nenber (5), the

mat eri al -feeding port (3), PREFERRRY EMBODDMEMISrOR OHE dN¥ENAI@Ouri ng port (11)
for dispersion media (10) such as beads, are forned. Further, through an

“axial sealing Rigrtiisna(ar2pseznedt eonad ovien ﬁmu@ e Bxadplepob diie arrespet
let-sid nb d haft (14 t
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the medi umgige! a”ﬁé%‘?‘ia(-@l)lsé}&‘}'glﬁéé‘%ﬂt iy 18”%1%113'&116“@1@@@@9”@ apert (4)

side. As the axial flow bl ades Is preferred to use paddling-down
bl ades whi cfonfiestetli tinat pi pediieH éL) ifernfﬁed[mah ndteritd to dat bcbaitedsuok 49 ew-i n
chanber (9) down toward the nmedium part nmenber (6) side, as shown in the
figure. HowWdWery. axial-flow propellers may be used. At the upper portion

of the medium part ne r ). @an i rd projectin rned
whi-ch i nwar dl yﬂlﬁ' B?Hjcﬁb&f cgég 1§ ?Wé“egmﬁyt PE eglt% gl g%ﬁp—%&g‘% i@llﬁér Iggl 'nverted
coni cal - shapgied Apd Q! RBmtr! tfﬁ)Wahd‘ aPRILchh IR sideRbARE . (DalrdsBect Guey, with
portion, an outer Sstator (18) is provid the central portion of the

di schar ge stioddé¢sn@dber. (X) thbhﬂ]lﬁa{ﬂdeaheﬂmlsc(ﬁhr ghagnapemtalfﬂe)edlwtpenﬂs@)
downward, and an inner stator (20) having a flaoqwout port (19) which 15
July 2004 = ifdogdmnehinder £@) tand: dePodr EiFh APTe (bg)rtfow)lsvegswlbmﬁ@@d (&&Né#ah

Each of t he as beads, are formed. Further, through an axial sealing portion (12) and a
cover plate (13) disposed at the inlet-side member (5), a drive shaft (14)
driven by a motor (not shown) extends toward the inside of the main body.

On the drive shaft (14), axial flow blades (15) are disposed so that

~the material to be treated which flows in the flow-in chamber (9) will flow
in an axial direction through the medium part member (8) and toward the
material-discharging port (4) side. As the axial flow blades (15). it is
preferred to use paddling-down blades which function to paddle the maferial
to be treated in the flow-in chamber (9) down toward the medium part member
(6) side, as shown in the figure. However, axial-flow propellers may be
used.

At the upper portion of the medium part member (6), an inward projecting
edge (17) is formed which inwardly projects toward the center, slénts down-
ward in an inverted conical shape. and forms a flow;in port (16). Further,
at the lower portion, an outer stator (18) is provided. At the central
portion of the discharge side member (7), the material-discharging port (4)

extends downward, and an inner stator (20) having a flow-out port (19) which



outer stator (18) and the inner stator (20) is fornmed in a tubul ar shape.
At the inner side of the outer stator (18) which opens to tHe July2004
material -feeding port side, the inner stator (20) which opens to the

mat eri al -di scharging port side is disposed. An annul ar and bottoned
treatment gap (21) is formed between both stators. Al though both stators
.08) and (20) are forned in a cylindrical tubular shape, these may be
formed in an appropriate polygonal tubular shape. In the treatnent
gap(21), the dispersion nedia (10) ...are contained. Into the treatnent
gap (21). a tubular rotor (24) is inserted fromthe opening side of the

{reatment 0ap Sfnblithidsot 1RAHRALAARFS BRI LEAARE: yhALR, BB er g

(22) and an I nner I'nner g

are communi eatedsadtorhe ghr ont tkodngédetaiidie (2Ot 9§ Ko%ﬁ’:éd hﬁlSa t@bu18F Q:'hab@p At
face portion (25) of a substantially truncated conical shape which is

di sposed at thhidnpowsidernd die Dhtaerdﬁtwf@rsh%twr(ll‘)l)omd w thet maltmahfebdmdt)g
(26) of a tubul ar shage connected to the rotor top face portion (

The
rotor (25) PSTY §id%edhs inpple stabof (20t WRiGH ppens 69 tﬂlﬁéﬂadﬁlil% @ﬁ&h&rgume

oo™ OL f oBakd STACRE o BBET ) an AR aF L bl b el g o SR
medi um dlSB@f@eﬂ%o&apﬁa%Hss ﬁMo@@h%m%ta%&S(m ﬁﬁa '(%)ee%w@ r&ntahe

shearing force by use of the dispersion nedia to the nmateria

treated. BetWeigdridad txxhudartshppé acthes,:e)maycbm { @med aimd at heppropwia i pmqugemall ng
edge (17), .a conical gap communj cates to the outer g (22) is
formed. Onthdap ghapes aéa er tth@t%[ﬂoﬁaﬁ d@1} .adae phspersion msy 13ar(5¢>or AT he
i nher face 8% g i nward projecting edge (17) which faces the conical gap
(27), it i & P Qred to forman appropriate outfl ow preventing projection

(20 20t e apeC e D) s ot Wods SOLTOR Bt LBy

5 July 200406eﬂ1m\g/asxdletdnfethboﬁmeatmemhagﬂpeso (tDpt sihdetreatment gap is partitioned
inte an outer gap (22) and an inner gap (23) and the outer gap (22) and the
inner gap (23) are communicated at the front end side. The rotor (24) has
a rotor top face portion (25) of a substantially truncated conical shape
which is disposed at the lower end of the drive shaft (14) and a rotor main
body (26) of a tubular shape connected to the rotor top face portion (25).
The rotor (25) is rotated in the treatment gap (21) by the drive shaft. The
width of the treatment gap (21D, particularly the width of the outer gap tzz),
is formed o be at the same level as a conventional anmnular type medium-
dispersing apparatus, and adjusted so as to efficiently exert the shearing
force by use of the dispersion media to the material fo be treated. |

Between the rotor top face portion (25) and the inward projecting edge

(17). a conical gap (27) that communicates to the outer gap (22) is formed.
On the outer face of the rotor top face portion (25) and/or on the inner
face of the inward projecting edge (17) ﬁhich faces the conical gap (27), it
is preferred to form an appropriate outflow-preventing projection (28)
so that the dispersion media (10)... in the treatment gap will not

pass through the conical gap (27) and flow out from the flow-in port (16)



Fig. 2(A) and Fig.2(B) show an exanple of the rotor top face portion to
whi ch the outfl ow preventing projection (28) is provided, whdPdbly 299¢f | ow
preventing projections (28) which spirally project are forned over a
conical slope face (29) and a tubul ar face (30) of the rotor top face
portion (25). By this structure, when thefrotor rotates, the movement of
the dispersion nedia (10)... toward the conical gap (27) is prevented by
the projection (28) and returned to the treatnent gap (21). Instead of the
projection, spiral grooves or projections providing paddling-down effects

may be diSpﬂﬁﬁf?q@?HH%POﬁpkhmM¥¥ g? g £ Ot Or (24) rotates, the dispersion

medi a (10) treatne ap ' (21) by the rotor. A circul ation

port (31) is fpygredapnng M. 2@890&110@25& exemplRast tthe r‘é't§rpecfb§|1(a@enﬁﬁlt@0r}/\’@b0h
pass through the outer gap (22) d flowinto the inner gap (23) wll be

returned towlikh thet extfgew pf2@ntifg qmmlétﬁwmtfés) dappro28jed, Asherben out Elowat i on
port (31), in the exanple as shown in the figure, two |long slots extendlng

axi al |y on RIfdepeingphed cigons He8) ridi 6 %Fﬂlbjoﬁfwlﬁ%ﬁr%rf@%“rdoﬁ’l’%reé copjgal

Shape and 909 TSSOk B AT LRR s ShEESbT of ShF FitgTafin v bfErioR TRST
construct edgy /{‘Pﬁ Q?rt?dt%?@a &n Rﬂétro(tﬁp)ro%téshetﬂenﬂ&femﬁﬁ?toq’rtterQiSpe@Sﬁﬁlr een

(32) having ow hol es suc as pores, slits or ormed so as to

separate tnﬂeﬂxdl iwor sitoparedhe coADal. gaf KO tibeprenereredaby tthe beofedaord.28Dn
Fig-1, the inner stator is entirely covered with a tubular net screen
(32). Howevewd raburnghdanthen treafmgnt gagci?den (svtepdrily the ProierddobnFyinH the

fl owout port (19) Q.herw se opri,at e en st

formed. Fur BHEVES tqﬁeprqjﬁﬁ{e‘rﬂnﬁo‘éﬁé’?“ lélgepagﬁtl Iﬁged?‘@t Sfﬁ‘tcgﬁ "i’agc@e F%g qesgﬂﬂﬁ\‘oqt he
rotor and tgﬁ% wipper end face of the inner stator may be fornmed in
appropriate's z and these faces may be conbined face-to-face, to form

a. narrow gap fhem theVieltosu@s) toidtdsy 2004iTperbRin hétiapaitdage fabwtine the
di spersion nedia can be prevented, between both
treatment gap (21) by the rotor. A circulation port (81) is formed on the
rotor (24) so that the dispersion media which pass through the outer gap
(22) and flow into the inmer gap (23) will be returned to the outer gap (22)
from the inner gap (28). As the circulation port (31), in the example as
shown in the figure, two long_siots extending axially on the periphery of the
'roﬁoflmain body (26) are provided. The site at which the circulation port
(31) is formed, and the size, number, shape and the like of the circulation
‘port (81) may suitably be constructed.

At the discharge port (19) of the inner stator (20), a screen (32)
having flow holes such as pores, slits or net is formed so as to separate
the'dispersion media (10)... from the material to be treated. [In Fig.1l, the
inner stator is entirely covered with a tubular net screen (32). However, as
shown in Fig.3, a screen (32a) may be formed only on the flow-out port (19).
Otherwise, other appropriate screen structure may be formed. Further, the
inner lower face of the rotor top face portion of the rotor and the upper
end face of the inner stator may be formed in appropriate shapes, and these

faces may be combined face-to-face, to form a.narrow gap at a level such



menbers, nanely, a gap separator is formed (not shown). The outer and inner
faces of the rotor (24), the inner face of the outer stator1§}§226 g t he
outer face of the inner stator (20), which face the treatnent gap ? 1),
are formed to have a substantially flat and snooth sur- face. However, if
the case requires, in order to control the flow of the dispersion nedia
(10)... and the material to be treated en the rotor (24) rotates, a
flowcontrolling surface having e.g. unevenness, projections, long slots
or spiral grooves may be farnmed on the respective nenbers. As such
flowcontrolling surface (33), for exanple, screw shaped grooves described
in US Pate + 1310 Ak I KBsplel PRI i8Ctdn0 ededel at ent

4, 919, 34$%%gfﬁgemﬁé%§?gﬁeﬁglgﬁgﬁkgﬁg @?%af%@n??gﬁﬁfﬁgbgug?gggﬂﬁggy havi ng
€. . Pproj eGlehb&rs, | gamePy 0\l g sepdratmy ibef qrmowi(@detl show@n appropriate site,
taking the properties of the material to be treated and the dispersion
effects into chresputmragibrinnerrdacesxeiphe, roter k@) bdhpriameadacePit Hee suter
face of the rotor, (24) .as .shown .in Fig. 3(A n th uter. face of, the
rotor (24) HA#0% ﬁég%@t“@rt a%‘ét"'(‘iffatcf“’leOtj iqh‘?le‘r“}‘élf ég%por( ggﬁ'(ﬁ}l@% &) fhe on the

outer and SRRSO B2 pod et REP s W e k=t

(18) and th e I nner at or . Wen the

f1 ow contr dlgkkng isksferceif 388 caSe Heqyirded ianotdee entcofirodutier fldwaod thk t he
rotor, the novenent of the dispersion nedium (10)... is accele- rated, and

accor di ngl ylispersiammedia ofi0d he i Sbe siader isddiam b 10eated mhemithe rofend2d) t he
flowin port (16) side through.the c nical,%ap %27) tends to_ Lngrease.
Accor di ng tk9tehes r astlofscaptrebdiag isyekace N3wingets Be oHIEVERRASSSt AL, B

oncency C SIS P RD P FUA AR Tt s, e
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di sper si on dexdirabed in US Patent 4,856, 717 and spike-like projections described in US
Patent 4,919, 347 may be mentioned.

When the flow-controlling surface (33) having e.g. projections is
provided, it may be provided at an appfopriate site, taking the properties
of the material to be treated and the dispersion effects into consideration.
For example, it_méy be provided on the outer face of the rotor (24) as shown
in Fig.3(A), on the outer face of the rotor (24) and the outer face of the
inner stator (20) (Fig.3(B)). on the outer and inner face of the rotor (24,
the inner face of the outer stator (i18) and the outer face of the inner'
stator (20) (Fig.3(C)).

When the flow-controlling surface (33) is provided on the entire outer
facé of the rotor, the movement of the dispersion medium (10)... is accele-
rated, and accordingly., the amount of the dispersion media (10)... flowing
toward the flow-in port (16) side through the conical gap (27) tends to
increase. According to the results of experiments, it was confirmed that
such tendency can be suppressed by forming a flat and smooth surface at the
upper part of about 1/7 to about 1/5 of the height of outer face of the

rotor, and forming the flow-controlling surface (33) at the lower part.



(10)...to about 60 to 90% capalcity. The material to he treated fed to the
i nside of the dispersion chanber (1) through the materi al -feddiinky 2004t (3)
fromthe pipeline (L),. enters the outer gap (22) of the treatnent gap (21)
fromthe flowin port (16) of the dispersion chanber (1) and then flows
into the inner gap (23). En the neantim8, the dispersion nedia. (10)... to
whi ch novenent is applied by the rotor (24) act to disintegrate the
secodary agglonerates in the material to be treated and at the sane tine
finely .grind the solid particles thereof by the inpact force or the

rinding force eper at eqd, anpng. t h | S Si. Qn: | a; b .. the
et ori al’ o beACrOaeDy (e pHarHINaptn S20 dpaid i MLUEYh A SyefSral Rl
prelimnari di [ ISyl O W t
mat eri al - didéé%’dr’é?%h%ggrﬁton?g)ejogﬁéofl pltaa(éﬁyt' h\éﬁlgi %agle? 1na(e1 E i%etﬁ?gfj%dhfte%g Osf:l}eeen
(32) and thesidowiowe pivper§ild) chamder ail) afipoog ithe enasetial deedimg phet (3)
di spersion chanber or the |like, a jacket for circulating a
t enper at ur drepntheopi Hedgnarél) uent eEsy the oyf oy garRd22bof tmhg@ﬁémﬂﬁegap<21>
adj ust mrent .. When coppari son - e.on .a coating, materdal_ pr CEHi l'ine,
t he partiéF@msqﬁé @@W§Hbgﬂaﬁﬁ§5g3§|6W%ﬂé§%¥suﬁggwﬁﬁﬁ¥é@gd?ﬁzggﬂtthggo f 1m
when re-ts eaten S Wt h ahigh- e t iidyl Hefdai
convenfionéﬁﬁg ﬂ%ﬁ??ﬁ%dg%ﬁ??&%ndh}?haégﬁﬁﬁﬁ%hg¥§ ?ﬁ%ﬁﬂggout %%?QQ%V'mﬁgn

passed one iR movBiicdohs tape] Ridoky ithe fgeds(24) ldctofo dhsimpesatat thenyemtaon.
The pipeline beads m Il of the present invention can be used by install-

ing it at capgipmerapes dnethpomatemal riot be tpegpiedi and aFdhe ssaapphiae Haekhown in

Fig.4(A), in the production Jine for_dispersing. apd treating th erial
to be treat®dngthe solddnraditds aﬁhﬂé@fﬂVp“‘héﬂP ﬂﬁ?ﬁé@é&%@géﬂﬁgpgt LCE 35)

S 15§ ee bRl AT WS e R "L 30, U R W 00K b2
53}/)6/“2 on 'gﬁelarﬂéa als! b IPRIARETY 1dRSpdrank @ad)ondNcthkhereMpiinbyiidynéidipersed 15
material is allowed to flow to the material-discharging port (4) and )
" then the pipeline (L) through the screen (32) and the flew-out port (19).
At an appropriate site around the dispersion chamber or the like, a jacket
for circulating a temperature-controlling medium, may be provided for
temperature adjustment.

When comparison was made on a coating material production line, the
particie size of secondary agglomerates was from about 250 to 350 um when
pre-treatment was made with a high-speed stirring machine as conventionqlly
carried out, and it was not more than about 50 u«m when passed one time
through the pipeline beads mill of the present inventien.

The pipeline beads mill of the present iavention can be used by install-
ing it at an appropriate portion in the pipeline. For example, as shown
in Fig.4(A), in the production line for dispersing and treating the material
to bé treated with a conventional'wet—type medium—dispersing apparatus (35)
or the like after the material to be treated passes the stirring tank
(34) and is fed to the pump (P). the pipeline beads mill (36) of the present

invention is installed between the tank (34) and the wet-type medium-



di spersing apparatus (35), the agglonerates are disintegrated with the

pi pel i ne beads nmill (36) and then fed to the wet-type nedi umlidilshei¥itng
apparatus (35). Wen this structure was actually tested in the apparatus as
shown in Fig.4(A), with respect to the size of the dispersion nedia used
in the wet- type nedi umdi spersing apparfatus (35) and the size of the

di spersion nedia (10) used in the pipeline beads mlIl (36), it was
confirmed that as the size of the dispersion nedia (10) increases, the
pretininary dispersion can be nore efficiently carried out. hbnely, from

h d I d b b d by. ad] ' f
the S.XESre'rs Sitatcarrenohin e Theonpaldets e isnedr anbEaRs “about
3 mes. ofybaen IR ISE0, Gha hen HEAPES SR RS LISIAS P! - | Ve

medi um dIS rS|ng appa |ng e Sl ze as’ above,
substantlahhwa§@ﬂg (gpul ts could be obtalned both in the case where the
surfaces of the rotor and other nenbers which are exposed to the treatnent
gap (21) are fwmn dhis s(mo:tthresmaﬁawﬁsallandiewedthetbaﬁepwméusaaapﬁmprlrate
unvenness ?rned t hereon. When sinple fine grlndln%%{s carrled out it
i's advi sabl Son¥t it newect He ttubéﬂ%@f. i EeTe Y eftiarysed 1 the we't-

treated is rcu ted to the sti in a a terial to
be troated WY %) 40 4188%re§t186|39’p5r3a‘rr9§ aeh 2hl (tﬁ%élztjﬁz LERERIAL (36)
of the presgafia (‘I"(E”Eééﬂ“h d the Wipel 1denBeddsi fi A BYO), f® wABohP@Edabove, the
pi peline beads m | e present invention may be used as an i ndependent
di spersi ng Hpfaaatihs.sidbesf ithe ik spersdodedtdio @Onhducteafses.t Hbe priebamigarindi ng,
t he plpellne may .be constituted (Fig.4(C)) such that the material to be
treated i s &iSP6uskEaeeAN bp mome ¢lifhelend ¥ HawA1 ¢t ow.gNagedy. fremsiber peResinenfs.
t he. .p beads .of t

or esont 1 et B ancroaT® dR Stathid b ot Py P SERT Bectbutt SRt hsfiene
material " i g @ 1WAt FoutubVt?90fmbS, preferably about 3 times, of the
particle size of the dispersion media used in:the wet-type medium-
dispersing apparatus (35). By adjusting the particle size as above,
substantially same results could be obtained both in the case where the
surfaces of the rotor and other members which are exposed to the treatment
gap (21) are flat and smooth surfaces, and in the case where appropriate
unvenness was formed thereon.

When simple fine grinding is carried out, it is advisable to constifute
the pipeline in which the material to be treated is circulated to the stir-
ring tank (34) such that the material to be treated will pass repeatedly,
and install the pipeline beads mill (36) of the present invention in this
line (Fig.4(B)). As mentioned above, the pipeline beads mill of the present
invention may be used as an independent dispersing apparatus.

When it is demanded to conduct further fine grinding, the pipeline may
be constituted (Fig.4(C)) such that the material to be treated is circulated
in the line as shown in Fig.4(B) to suffitiently disintegrate the agglo-
merates with the pipeline beads mill (36) of thp present invention, and a

simple fine grinding is carried out, and then the material is circulated



plural tinmes to a conventional wet-type nedi umdi spersing apparatus (35) to
conpl ete the desired dispersion treatnment. The present inventlddulyid)04
constituted as nmentioned above, i.e. it conprises a dispersion chanber
having a material -feeding port and a material -discharging port which are
connected to a pipeline for feeding a mmterial to be treated such as a
slurry; a tubular outer stator and a tubul ar inner stator which exists at
the inner side of the outer stator disposed in the dispersion chanber; a
treatment gap forned between both stators; a rotor inserted in the

treatnment gap to partition the  treatnent gap_ into an oquter gag an&ﬁgn
i nner gap; BUERE ddmes itene FeRtent bend ave ok Y péh aed ima 1 SBOT SRR PP fhian t8t or
is rotated b rive shaft, ,dispersipn..nedia contained in the treatnent
gap are a||%ﬁggeﬁ%t%%§§3Pﬁg %ﬁ?8&”83p8§ﬁ3ma¥rom/in_the i nner gap, and then
returned to th?h@%géenganiveﬁtflf&n% Quhs A% ted %'nféﬁﬂo%eﬁ%rb@%i Qnethe inner
stator and allows the naterial to be treated to ow out fromthe

mat eri al - di sompai gisng digpérsiamdhanisedr Beringhd atérd athfepdgdpost and fal ow out
port formed on the inner stator and separates the dispersion nedia so as
to al | ow onhater il -gaseharaingt pordevhicdatzed comietfedvtp it pheeldnpdior nkcedimg ough a

terial -dischargi t, A di.ngl.y, th I t t
" the- sl urd yPAFEard Bei GHErSH V1 A2 doAbed dhdupiat: B Rar i 1y o sper sed
while the S%&gb}( @ﬁtEFﬁlea ”@ﬁﬁé‘? %&gf'@ﬁeﬁ %?ﬁ‘éf%gafoc%.ﬁmgrféiﬂ\é‘ﬁof out from
the material -di'schargi ng port, whereby e power of stirring nmachines of

e.g. the stijid blfer 8Rktogadishesddeinand @dingetdionfdhamba:i Adiregtmint hgapt Rermed
wet -t ype nedi um di spersi ng apparatus ‘can easily be carried out. Further,

when t he pabttvebe withestatonshea diotprristertedeiti dheideentmant 1gep for esefittion the
invention is larger than the particle sjze of the dispersion,negé@%ﬁof t he

wet - t ype nediedtnen s BaP Sinkg AAppikieat &R, 2RhENSBUSH APy 2aGiT GHtRF e Oladk OTiRS

TR X ettt AR Bl ek e L LA g

11 media contained in the treatment gap are allowed to pass the outer gap and
flow in the inner gap, and then returned to the outer gap; a flow-out port
which is formed on the inner stator and allows the material to be treated to
flow out from the material-discharging port; and a screen which is disposed
at a flow-out port formed on the inner stator and separates the dispersion
media so as to allow only the material to be treated to flow in the pipeline
through a material-discharging port. Accordingly, the secondary agglomerates
present in the slurry are sufficiently disintegrated and preliminarily
dispersed while the slurry enters from the material-feeding port and flows
out from the material-discharging port, whereby the power of stirring
machines of e.g. the stirring tank can be reduced and the fine grinding with
the wet-type medium-dispersing apparatus can easily be carried out.

Further, when the particle size of the dispersion media used iq the
present invention is larger than the particle size of the dispersion media
of the wet-type medium-dispersing apparaius, the secondary agglomerates can
be securely disintegrated. and it is thereby possible to shorten the

disperion time with.the wet-type medium-dispersing apparatus, avoid the



formati on of clogging of the screen for separating the di spe\r,ﬁigo&@gi a,
treat the material to be treated uniformy even in the case s fine

grinding is not required, and conduct the treatnent further efficiently.
Further, when the pipeline beads m || of. the present invention is used, it
is possible to make the line to be conpa.% as conpared with conventi onal
batch system pre-treatnent machine, install it in the line easily, and make
the production further efficiently. In addition, in the case of a sinple
fine grinding, the pipeline beads m || of the present invention can be used

as an i ndependent dj Js p us. 4 ;

pi peline be@&ggﬁiopl 66\%?&#@%#& ?@éégtcﬁe&i ig%&gk%rﬁ%gﬁ%&gér&vﬁ%ﬁo%iﬂgd%' one
side a mat efregl - fRSHH 1RYi PONh KO tPAteGAMIEEHAY EvRnaiPitRE! 288 vheke ftBRII NG 2
material to be treated, and at another side, 'a material-discharging port
t o be connegtiediigoiamot hesquénell, ofind henducpetlienérdadmedicddy thgr sef firatemtinl to
be treated; a tubular outer stator which is disposed in the dispersion
chanber and op@iider.o vhewitde wipel He headsr nbll- phddeneresert inwntinhds 4iesh or
whi ch exists at an i.,nner side of fhe puter stator and _opens,,t i, de qf
the materialt &5 AOSaHYiende ﬂ@g?;t%ﬁ brn@af fit CYRACE &Fn%odlp%mbw ?H@’%ﬁ?%}ﬁ
stator and [ ' | r i NSEr: I 1 pehg; dif eatama nba 1 gap
whi ch part iqaﬁg%s%ﬁéem %ﬁ‘r@ég{e%%nt%@% h?friﬁ'o?gﬁfaéllljtgflggfpﬁeagldlteaﬁasltlrllﬁ'era gapé%l&?he
rotor havi ngheapfetitceidn $thehed dfdPcichdle PO tddaniiodn innvtee dape efestsimgledge
di sposed over and spaced fromthe rotor top face portion so as to forma
coni cal gapf isei gHndsng otheipipekiad teads anitérofgdhe ransendt {1vend pregehtbengsed

projection for p_revent({engr&,he oytfl ow of the dispersion nedia is forned on
the rotor t&p2aRadEepedent fiSRelipg APEREAWSf or rotating the rotor:



a circulation port fornmed on the rotor by which dispersion nEg%?m.ﬁﬁ t ai ned
in the treatnent gap are allowed to pass the outer gap and fl WA e

i nner gap, and then circulated to the qgter gap by the rotation of the
rotor; a flowout port which is formed On the inner stator and allows the
material to be treated to flow out fromthe material -di scharging port; and
a screen ' is disposed at the flowout and separates the dispersion
media fr ‘material to be treated. 2. The pipeline beads m || according
to claim1, wherein axial flow blades are disposed on the drive shaft so
that an axial floww |l be forned fromthe material- feeding port side to

t he mat erli al - dh piptedingbaadspoilt whidleconiFisésl y 2004 13 3. The pi pel i ne beads

mll according to c| ai .or. 2. wherein the outer and i.nner .. face f the
rotor, the inner fazltglsg%réltoﬁechgfﬁlpgwé{%{}w ﬂgﬂaeﬁﬁs ada?tgpaﬁge@gm&p '@Q'?%ner
stator, wohokctédde af pipeline #mbrtirgap maedall @ bedrdagediang & moosrandd al |y
flat and StI'TDOl:lé'l ﬁ%&f.ace. 4. The pipeline beads ml| according to claiml,
2 or 3, AUFBERUSCHArgRE Port todpe poected te apether end of she pwslipe dprefegding a
unevenneSsaatefalabdeltteans: and spiral grooves is formed on at | east one face

of the outer and inner faces of the rotor, the inner face of the outer
stator and the out ¥ tybikas qutten fiator nvhieh iz dispesedvini thh dispeesioh ehambern ansht

gap. 5. -Hi'ﬁnﬂooz?éi%lﬁ%fﬁﬁqﬁ?teﬁhll-feeaﬁlgg{o%ng to any one of the preceding

claims, wherein e pipeline conn ed to the material -discharging port is
connected to an i refepusdshatonethitly peistedi amidhapsidsiofgtheppaentiasor @t t he

particle oi)igﬁﬁooi Sihg?’f{%gﬁ%%?iﬁi-gﬁgﬂ}}gif%@(:ogﬁ}t ained in the treatnent gap is

from2 to nes o t he di spersion nedia used in the
wet -t ype medi um di spieesimegt gppotatd betweeRithebuteestiRadad fid nneBFHRACT OF

THE DI SCLOSURE A pi P %lﬂljqur l%g o?‘sinrsrgtelzd qgvtihrégtrgat%tlernlgcéalf)r (\avh%gl(l: hpatrtri]tai'})nsS %ﬁg ndary
treatment gap into an outer gap and an inner gap, the rotor having a conical shaped top
face portion;

an inward projecting edge disposed over and spaced from the rotor top
face portion so as to form a conical gap which is communicated the outer gap;

an outflow-preventing projection for preventing the outflow of the
dispersion media is formed on the rotor top face portion;

a drive shaft for rotating the rotor;

a circulation port formed on the rotor by which dispersion media
contained in the treatment gap are allowed to pass the outer gap and flow in the
inner gap, and then circulated to the outer gap by the rotation of the rotor;

a flow-out port which is formed on the inner stator and allows the
material to be treated to flow out from the material-discharging port; and

a screen which is disposed at the flow-out and separates the dispersion
media from the material to be treated.

2, The pipeline beads mill according to claim I, wherein axial flow biades are
disposed on the drive shaft so that an axial flow will be formed from the material-

feeding port side to the material-discharging port side.



aggl onerates are not deposited in a pipeline for transferring a slurry and
a prelimnary dispersion can be made during the transfer of slurry, The

mai n body of this apparatus has a material -feeding port at one 4 ghﬁ}ez(ﬁ\)grd a
mat eri al - di schargi ng port at another side, and the material - feg I'Hg port
and the material -di scharging port are connected to pipes in which a
material to be treated fl ows, respectively. Between the material - feeding
port and the material -di scharging port, d3di spersion chanber is formed. In
this dispersion chanber, a treatnment gap which contains dispersion nedia
is formed b} an Hhapipeknabeadsanill aseoidmeto elbmn dror 2Awhetedn the autemmerineer i n
the treat by t-hj t di.spersi medi are, ci.rcul at ed
to the | nnarcesrdiie Bitoerlelifhg f06 B s e tGRF B R B SpoeitF sbiieq o
the inner stater,obhichefacetios freatnidimwapytrdforinddstofteiverdsubstamtial ysitatemid i s
formed so as_t revent the dispersion nedia fromflowng out. The

mat eri al tc?nfpé)%?g'éri?cgd enters the di spersion chanber fromthe

mat eri al -feeding port, and prelimnarily dispersed in the dispersion

chanber, ang then flows in a pi,PeI ine_ through the material -di schargi ng
port. Fig. The pipeline beads mill according to claim 1, 2 or 3, wherein a flow-controlling

surface having at least one of unevenness, projections and spiral grooves is formed
on at least one face of the outer and inner faces of the rotor, the inner face of the

outer stator and the outer face of the inner stator, which face the treatment gap.

5. The pipeline beads mill according to any one of the preceding claims, wherein
the pipeline connected to the material-discharging port is connected to an
independent wet-type medium-dispersing apparatus, and the particle size of the
dispersion media contained in the treatment gap is from 2 to 4 times of the particle

size of the dispersion media used in the wet-type medium dispersing apparatus.





