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 ¢ﬂ@vet%pat|v61wﬂn%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 material to b

treated is sinphg le“te'ﬁfﬂITtedméﬁsltwﬂerp)l@ﬁﬁr@aﬂnﬁri’@ ingr beadsymildy Whighe &S éaﬁvosed

2ggl oner at edt 4 LeglipBarnectarn tiaerimibe sl LGP T el 7 ERARLY 2
the cleani M91uro gofrnf tofoaééaeutﬂwﬁ%ﬂ %tuprpatmtés koe a@slemﬂeupaum@m

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

secondary aggf @@f@rahﬁénasremeﬁﬂ @aemeabmeeof viine nnattbei g1 eatlmetltealtsd carried
out by the wet-type medi unt-

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 spersing apparatus or the like, it takes a long period of tine for 15
July 2004 2 dispersion to finely grind the material to a désfted?*¥4rticle
size. In addition, the secondary agglonerates tend to cause clogging of a
screen di sposed in the nediun}dispe%sing 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. dmﬁﬁiﬁﬂ%fiﬁﬁ/@ﬁ%}eﬂ%ﬂaﬁ.ﬂo% a%)}%alv\ﬁ?{cﬂg?%\ﬁ{ﬁe resent

i nvention to provide a pipeline en a material to be

treated suchddasion, sheusacyndasy sogbirecdred térd @i GRS BloGding bof @agHTRAL divhokél a
wet -type nedi um di sppersing apparatus as nentioned above, secondary

aggl oner at edt EEMeSEuGdisPess B raapasatus der phe bimbseanfysepirapioy shodisgensiong t he
passage of e materigl .to be treated in a feedin i,ne, The present

i nvention plovi d&d ¥ agse%op@h%ggﬁglaﬁi qofbevﬁﬁﬁtﬁg'cé thil%én gre ofi €39885si on
chanber “hithaﬁﬁuﬁﬁﬁ&pﬁl§&ﬁﬁiﬁlg@ﬂﬁgﬁ | -feeding port to be connected to a

pipeline for feeding a materi a reated, and at another side, a

mat eri al - di schargi ng port to be nn d to another end of the pipeline
for feeding a material to be tréﬁﬁ@ﬁfSQ%WhHW@Q?mButer stator which is

sposed 10 houchoBel s chaThei EOORRR, Lo el ISl BB, o

mat eri al -feeding port; an ator

the outer stkithuhang ra@pROotlR Bedted Sudfast NE1FRE €F kdjedbs ehAIGeRGoPOrt; a
treatment gap forned between the outer stator and the inner stator; a

t ubul ar rot &reainssleitddn Wet-tipe medinieat sppensingagpmhtichaspmant ionédamve,he treat nent
gap into an_outger gap and an inner , gap; e rotor having a conical shaped
top face porg?qo?iﬁf:y Sy 8 gt g? Eb%lrlfr?@raté%g%f RreSIoEY dEPRTSigheirsgatied from
e s o SRR FRIRLOREE B2 o g 0o o 13
The present invention provides a pipeline beads mill which comprises a

dispersion chamber which has at one side a material-feeding port to be

connected to a pipeline for feeding 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



projection for preventing the outflow of the dispersion nedia is formed on
the rotor top face portion; a drive shaft for rotating the rotor; a
circulation port fornmed on the rotor by which dispersion nedia contained
in the treatment gap are allowed to pass the outer gap %%d rogb%¥ t he
inner gap, and then circulated to the outer gap by the r t Ati% t he
rotor; a flowout port which is fongned on the inner stator and all ows the
material to be treated to flow out 15 July 2004 3 fromthe

mat eri al - di schargi ng port; and a screen which is disposed at the flow out

port and seépurikeatdriv-dscpeying pirtmasi a skreemihilie 1588 §oial att the Feo-r eat ed.
The above object has been acconplished by this apparatus. BRI EF
DESCRI PTI OR:CporFHBd DREWINGSheidigparsien medey o%s-the sriasival tovheeweatedwlhyy an

exanpl e of fhe present _invention 19.2(A) and Fig.2(B) show a top face
portion of & OV?C@?)E}C?%S%QE% ?gc.cor@?’;@ed:hg tég;ﬁpa?ramsew and Fig. 2(B) is a front
view Fig. 3(A),Fig. 3(B) and Fig. 3(C) are partial cross sectional views
showi ng flowcontrolling surface di sposed on a rotor,an outer stator and/or

an inner stator. Fig.3(A) is [ ' [ e case where projecting
portions are disposed on the @&EérD%%iﬂg&@fséf{ﬂ'@ Iﬂgqlh , Fig.3(B) is a view
illustrating the whe o] o' I e RS R | n the outer
face of the roto?ﬂgﬁéw?héﬁgﬁ%%#ﬁﬁékgﬁgg @%épaﬁner ggg?@??ﬁgﬁ Fig.3(0 is
a view il limsiti@t i ng the case where projecting portions are di sposed on the
inner and outer faces of the rotor, the outer face of the inner stator,
and the inner fac&ig. df) ankFigud(Bl showat tp. fard portigp Af aFofer4 (@B Fand (Hi g. 4(C)

show states_in.use of e pipelin beads m Il of the present invention.
Fig. 4(A) i3 Reer P?‘{xgﬁr gkﬁ?ﬂé & HenCHER

Fig. 3(A},Fig. 3(B) 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}.



where the pipeline beads mll of the present invention is diﬁgjsegwggtmeen
a punp and a wet-type nedi umdi spersing apparatus, Fig.4(B) i “H’ I"éw
illustrating the case where the pipeline beads m Il of the present
invention is disposed in a pipeline thrpugh which a slurry is circul ated
to a stirring tank, and Fig.4(C) is a viewillustrating the case where a
di spersion line of a conventional wet- type nedi umdi spersing apparatus is
instal] ed after the apparatus of Fig. 4(B). 15 July 2004 4 PREFERRED
EMBODI MENTS OF THE I NVENTION Fig.1 is a cross-sectional view show ng an

exanpl e of the present i nvEREFERRED EMBODDMBNTEI(FUTKE [MYENGDEN si de of a main
body (2) which constitutes dispersion chanber (1), a material -feedi ng port

“(3) is forned,Figndl ist aarostrenect sindé, vigwnsltoi imian dixe8hlr gf ridie poreseqtd) is
formed, and these ports are connected to,a pipelin L), for feeding a,

mat eri Al t e PBaEAESHT HEUTS: GuPRY SIATRE b 58@99 @%Whilgh C8PYHEdURSS
connecting an_inlet-side e - P t ) o8N

di schar ge- sﬁagér%é%e&h?%r%%s%e@ﬁ%le y%%#g]p%ggl&?’ge{%ﬁm{eﬁ%@ ?Rganother
inlet-side yTagber m&@rdapﬁsmtr@{%galpofﬁf(@ NG Po¥ikd(3hd thasé lpaytd mrehanber

(9) and a pouring port (11) tor dispersion nedia (10) such as beads, are
formed. Furdoneectetihtoougii pahimxi(h) feeafdedgngparmdteniallp) bantreatedswebraspbat e

(13) disposed at the inlet-side nmenber (5), a drive shaft (14) driven by a
nmot or (not YWHBEH) extends toward the inside of the main body. On the drive
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preferred tmilyse(®addl i pp-thevinlbt-exdids mdmbeh (Bundhé omatéexiapatitideng per trei3er i al
a flow-in chémber (9) and a pouring port (11) for dispersion media (10) such
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



to be treated in the flowin chanber (9) down toward the mnedi um{)art menber
(6) side, as shown in the figure. However, axial- flom/propellér§ Yéd4be
used. At the upper portion of the nediun1part menber " (6), an inward
projecting edge (17) is formed which inwardly projects toward the center,
slants down- ward in an inverted conical %hape, and forms a flowin port
(16). Further, at the |lower portion, an outer stator (18) is provided. At
the central portion of the discharge side nenber (7), the

mat eri al - di scharging port (4) extends downward, and an inner stator (20)
having a fl ow out port (19) mhich 15 July 2004 5 is comuni cated to the

di schar ge p?gtuﬁﬁ%géét&f?¥o Hﬂ%@gﬁ%agﬁfQ49HStEﬁw1g§§ﬁ Wﬁﬁat%ﬁd{§§ %ﬁd

t he i nner stator ar’” sha e 1 nner

the outer sopat@r s{d@) (Amc@ncpr@ﬁ@snh@r ishetgraer) ab ffo?ﬁéh e a I@ﬁ’dﬁlaﬁ's‘ﬁ@pet fAﬁi
I nner stator (20) which opens to the material -discharging port side iIs

di sposed. Arﬁh@mﬂutlarslém(ﬂfbbhet ontat Et?eta)u‘néllﬁt) @lumh(@]eml@ f her metiarmbtf\aecélmg
both stators. ﬁ\ gE bot h st at or % L are formed in

oyl indrical PPEbGISE. Ihapanck ﬁéé%ﬂf )béf < Aedrs Oameaw%tﬁrl.@tséhwu%ona|
tubul ar sha .o 21) | spersi are
cont ai ned. i%IEt St‘# ng ‘i‘ﬁ?ﬁé %%?g I’dpd 3@%%?“&%&‘3{‘{;@% a@(l% ef YT d
fromthe opepiced witdes@fiobdie Mﬁx%h@f?%ﬂgasﬂa?&st oAb 512‘@ §of>eaw%}maia@n'as
partitioned into an outer gap (22) and an 1 nner gap and the outer gap
(22) and t heylimdnitalgéyhul28)shape ctbesmmayca‘ieeﬂmaﬁedtiheaﬁrapptopemie&puﬂ@gofﬁhle
rotor (24) has .  a rotor top face portion ( $ of a substantially truncated
coni cal shapdbulghi ¥RPes dnsisbteadmerthgap dudy. dna dsrersdormedie SRR ¢ . (ap

and a rotor ody (26) of a tubular shape connected to the rotor top
face portioﬁH€%%?e¥

Into the treatment gap (21), a tubular rotor (24) is inserted from the
opening side of the treatment gap so that the treatment 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 t22).
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)



The rotor (25) is rotated in the treatnment gap (21) by the drive shaft. The
width of the treatnent gap (21), particularly the width of. tIRdubig08# gap
(22), is formed to be at the sane | evel as a conventional annular type

medi um di spersing apparatus, and adjusted so as to efficiently exert the
shearing force by use of the dispersion nedia to the material to 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

I nner face [ r hecting ge (17) which faces the conical gap
(27), it . igo%lFaepz'?rQ tlcc!1 P%érmnbl%gndggp%fdo%pri ate outfl ow preventing projection

(28) so that the; digPangiraR, MY hdwlf .examplR 6hehé rr%%x”&'@F fasp pirktomab
pass through the conical gap (27) and flow out fromthe flowin part (16) 1

5 July 2004 chotter ou ttfhew-fpir eventbnge paodeart 1 (9)(28) de. prisvgdeai, Ayheraiw oFt HLo¥(¢ B)
show an exanple of the rotor top face portion to_ which the i
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proj ections (28). whi spi ral [ oj.ect f.or,med over a.coni . S e
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this structpy E%Pié"'*&?f’uét'i]?e,r Yhed atFl@tx%ttSfér%th&sUDM%”ﬁWemeﬁhto@eﬂfH dPgless Noh

medi a (10). oward the conic gap I's prevented by the projection
(28) and rgédianéd)t o tolerd thatcoridaiggap (2T) isImsvenddoby the prodgedvn diz3)
spiral grooves or projections providin addl i ng-down effects may be

di sposed (nend shbimnpd towten treatment dﬂp(&ds- r dngtedd  oft hhe Argproidpon Shihla

(31) i's forRERIen BneroTeetians (74, melltinEatit fhrectspaveli F1hRfteR flnts
through thegﬁﬂh@f gap ' :

When the rotor (24) rotates, the dispersion media (10)... flow in the
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



(22) and flowinto the inner gap (23) will be returned to the outer gap
(22) fromthe inner gap (23). As the circul ation port (31),1§Em&aﬁogxanple
as shown in the figure, two long slots extending axially on e’ peri phery
of the rotor main body (26) are provided. The site at which the
circulation port (31) is fornmed, and the size, nunber, shape and the |ike
of the circulation port (31) 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 nedia
(10)... fromthe material to be treated. In Fig-1, the inner stator is

entirely cqygf %fé\ﬁg%#a% tyotfbfﬂeaﬂiéb%}si%‘ﬁrﬁ&ﬁa(@a%)be HpwRsaEd, Eb%tw@'ﬂgwu“thi n

Fig.3, a screen be formed only on the flow out port (19)

O herw se, gehb&fs, aecOpr iaagep sefRanostisubiraee (ray dhewd)or med. Further, the
inner lower face of the rotor top face portion of the rotor and the upper
end face of thEhd nniar gahtiorembgeaseot dheratpn @Abr dpeiianer faaped, th@Uitiese
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stator (18)faaRd tidRevdit eif tRERa9é relgiredNen SiRIrofo C80rolWtiechldwmot thee
treatnment gap (21), are fornmed to have a substantially flat and snooth sur-

face. HowewHspersionmediasd0) equankdhe imateriddrta decnseied where the gwier @d
di spersion nedia (10 and the material] to be treated when the rotor (24)
t
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such flow-controlling surface (383), for example, screw-shaped grooves
described in US Patent 4,896, 717 and spike—iike 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.



described in US Patent 4,856,717 and spi ke-1ike projections described in US
Patent 4, 919, 347 may be nentioned. Wien the flow controllii§ JsiyrX08de (33)
having e.g. projections is provided, it may be provided at an appropriate
site, taking the properties of the nmaterial to be treated and the

di spersion effects into consideration. 8For exanple, it may 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
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and accordingly, the anmount of the dispersion nmedia (10)... flowing toward

the flowirineodd of 1) &lgbertivnoviginbehe(1dottiroagh ghe ma2dial dieddingopoiin€Brase.
According to the results of experinents, it was confirned that suc

tendency cadmobetheupinediredlby ensers the auiemeandd2s miothe tipatuend &P Rﬁp
upper part of ahout_1/7.to apoyt. 1/.5 0of .the hei ght of er .fac he
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materi al -feeding port (3) fromthe pipeline (L),. enters the outer gap
(22) of theaggiemnates igathe( @ajeriat dm bhdreatod-and pbrthe(spey tdmethigely
meant | e, tHANA! Gige SN GnPARLAT S [ROFOT B¥ e UBRah TOETMENS S iganE PTG
the rotor (Zd. 261 bfnd Bl 4eH A5 Por REGHECARENi s movenent. the material to be
treated is preliminarily dispersed. and only the preliminarilly dispersed
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-



agglonerates in the material to be treated and at the sane tine finely
.grind the solid particles thereof by the inpact force or thdSdniyfi0dg
force generated anong the dispersion nmedia. By this novenent, the nateri al
to be treated is prelimnarily dispersed, and only the prelimnarily

di spersed material is allowed to flow t% the material -di scharging port (4)
and then the pipeline (L) through the screen (32) and the flow out port
(19). At an appropriate site around the dispersion chanber or the like, a
jacket * for circulating a tenperature-controlling medium my be provided

for tenperature adjustnent. en co ri son was de on a coatj.ng, materi al
product.i on qaiisﬁéfsk“ﬁeappﬁ’é?tt“iscf@si bhe g@&@ébﬂ&ér%ﬁg@bﬁla apeds v %'F‘? om
about 250 t e- _W - gk

atirring merenr s e, (BRSph R WP I HRE b i MBS AREERS o,
about 50, a gppayhaly pgedsed one tinme through the_pipeline beads m Il of the
present invention. The pipeline beads mll of the present invention can be
used by i nstal Wher ribis tstatctare appraydui bitve tporedi on the apparapipelsi stown For
exanpl e, as_sho in Fig.4(A), in the production |Ijne far dispersing and
treating ¢ PRI EvaCbY{ i th f%ﬁpﬁé%t Aaedigs tof Bhe hash ] BnBedigeisely e t ¢ et

recl U SPBS! BROBRASH Aok Skor U HEP AR ke WIS By, 0o
b "B 49 0Tk LRy PRGN | ks Tonthada el veer (e
(35), the atigitoaertheesizare dhsidispgrsdvrdiedis i0hencpsases.i nke bratmmimity (36)
and then fed to the wet-type nmedi um di spersin apparatus (35). .
dispersion can be more efficiently c&rrze&gout. ﬁamely,from the experiments,
good results could be obtained by adjusting the size of the dispersion media
(10) to be from about 2 to 4 times, 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 suffiﬁiently 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



When this structure was actually tested in the apparatus as shown in
Fig.4(A), with respect to the size of the dispersion nedia udeduly?200e wet -
type medi um di spersing apparatus (35) and the size of the dispersion nedia
(10) used in the pipeline beads mlIl (36), it was confirmed that as the
size of the di-'spersion nedia (10) increages, the prelimnary dispersion
can be nore efficiently carried out. Nanely, fromthe experinents, good
results could be obtained by adjusting the size of the dispersion nedia
(10) to be fromabout 2 to 4 tines, preferably about 3 tinmes, of the
particle size of the dispersion nedia used in-the wet-type nmedium

di sper si ng Blypak dines (953 Comyeniiignadt Walg t¥ e Mpdium ¢iS8eES 78 aPaEdive(39) to
subst anti al | a esults .couyl d he obtained both in the case where the
surfaces ofuﬁﬁzeﬁggéﬁ(%ﬁHT@tﬁgweﬁgﬁﬁeﬁ§%MW?_h are exposed to the treatment
gap (21) are Tl aucThfjeht il [R€8Hstid0tkd Bs R RASE M09E.C 12OPIGPr i ate
unvenness was formed thereon. When sinple fine grinding is carried out, it

I s advi sabl eonipdi geanstditspésion hamhigrehaviagi 0 maberdhl tfhedimt eoitabnd @ be
treated is circulated to the stir- ring tank (34) such that the material to
be treated miteripadsschepgingemnt, whighdarensoiecteddo gi perdliae doadkeeding ( 36)

f th t.in ' ' hj | i 1 g.4(B As ti d ab , th
bi pel 1 nb. beadetRiiaL b SFnireatekann ofra Shiftn migwet 84 s an | ndependont
pi pel i n B ey b an i ndependen
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treated is gid eut@t gatornditspesdd Mg the &Rpwrsiion dhafhed( Bl freafuehti gipefbined
di sintegrate the agglo- nerates with the pipeline beads m |l (36) of the

present i nvkeitvicom bodhdstators;nplretsr reserteddimdhé srexfmenedaputo, pand tiperthehe

material " %re%itrrngﬁjtl %gr?din%c? a‘?lugt}ltelz*ogoa% zziLr?d an inner gap; a circulation port formed
on the rotor by which, when the rotor is rotated by a drive shaft, dispersion
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



plural tinmes to a conventional wet-type nedi um di spersing apq%gaiqu&SS) to
conplete the desired dispersion treatnent. The present inventi 1A
constituted as nmentioned above, i.e. it conprises a dispersion chanber
having a material -feeding port and a terial-discharging port which are
connected to a pipeline for feeding a terial 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

t r eat ment afditi h ten | : -an

i nner gap; g@?@#ﬁ@ﬁl é{ﬁ icgbé)%g%to f (t)Mrggr&%'n}?ﬁgP%ﬁn%thm%gﬁer%\?ﬁ%ﬁﬁtqh% rotor
is rotated fixap iy eshal tto KH SPOISH A fHBMY e RANTRItAELabB vihidee tih@at RN
gap are allowed to pass the outer gap and flow in the inner gap, and then
returned tortihéi putemodapequardd, oxedwbnduartt thewbresimest fortied eddictemtinner
stator and allows the material to be treated to flow out fromthe

mat eri al - di schByxgihag oen ;thanei ral Ber besdlswhi dnof sthai msserld ingantion |ignwieas
port formed. on the inner stator and s rates the dispersjon i S
to allow on]ItylFrPé]Sﬁhl?@r Fomafs the y@aftgﬁet%onpp%vaﬁncqnﬁgrﬁ ﬁb‘iq ﬁgﬁi"@ﬁ?@@gh a
mat eri al - di rgj 1 rdi ek : C I M o008y at e nt
in the sIur?ﬁggf§%2%¥$?éigﬁ?ﬁﬁgéﬁ@?%#%%rgpgﬁﬁzngpgﬁeangﬁgr| quaﬁgﬁgéfgﬁ
while the sijer pyodedt BinS fr ey tdie i crinely.al {1 eddi Nidnpoint thadaid afsa simpld rom
the material -di scharging port, whereby the power of stirring machines of
e.g. the stfimei guindamk ¢ phpeliadumads arid 1t dfe the meespntninvegiinn kan theeused
wet -t ype nediun}dispersing_apganatus can easily be carried out. Further,
when the patd 28| Hrdgpendegt digReihiaparetitisedi a used in the present
invention is larger than the particle size of the dispersion nedia of the
wet -t ype nedi um di spersi ng apparatus, the secondary aggl onerates can be
securely ‘disintegrated, and it is thereby possible to shorten the



di sperion tine with.the wet-type nedi um di spersing apparat us. \jo[i g064he 15
July 2004 11 formation of clogging of the screen for separati r%g the

di spersion nmedia, treat the materi al g be treated uniformy even in the
case where the fine grinding is not r gui red, and conduct the treatnent
further efficiently. Further, when the pipeline beads mlI| of the present
inventiomw, it is possible to nake the |line to be conpact as
conpar ed onventional batch system pre-treatnent machine, install it
in the line easily, and nake the production further efficiently. In
addition, in the case of a sinple fine grinding, the pipeline beads m ||
of the priesentA pipeline beadscaill whichsmdnprisss an i ndependent di sper si ng

apparatus. 15 July 4 1. ALNS: 1, i peling beads .m LI which c ri ses
a di spersion chanbearzgl%ﬂ?r%éncg@mggr B’ﬁbc}@f%éﬁ&nﬁﬁﬁ&@i lgpt_eflg%%ﬁeﬂ@gm totOIgLPbe
connect ecconnededitpel pipelifofor &edingga ansretisl irbe ttreabRl, tah@adteshotlaRkidd, a

anot her si de,. ad. (g%t eri al -dj schar in% port to be cgnnected tq another end
of the pi'paFipladisciarging porgtobe ﬁ%&gﬂé'fP‘i ditoagother epd of dhe pipeling dprfeedingest

stat or Whh&brikiSo®esRatel i n the dispersion chamber and opens to a side of
the material -feeding port; an inner stator which exists at an inner side of
the outer stator arfitubylsmaterostaioswhictois disposedt iarthaldisfiessiormchamberpand ; a

t r eat ment : t .stator and the inner stator; a
rog?ﬁ@t(f @ﬁlﬂsgfﬁéfﬁgat%ﬂal-ﬁ%dﬁg@ﬁ%

t ubul ar or Insertec e trea gap which partitions the treatnent
gap into an outer gupimed stator mhech gajsts thenrinher sidavifndieaoutensizedr aidhped

top opens to a side of the material-discharging port;

a treatment gap formed between the outer stator and the inner stator;

a tubular rotor inserted in the treatment gap which partitions the
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.



face portion; an inward projecting edge di sposed over and spaced fromthe
rotor top face portion so as to forma conical gap which is conmuni cat ed
the outer gap; an outflow preventing projection for preventing 1%?}31 f4l ow
of the dispersion nedia is formed on the rotor top face portion; d arive
shaft for rotating the rotor; a circulation port forned on the rotor by

whi ch di spersion nedia contained in the t3reat ment gap are allowed to pass
the outer gap and flow in the inner gap,1 and then circulated to the outer
gap by the rotation of the rotor; a flowout port which is forned on the

i nner st at of andl'ke pipakine bends meifleaccatding tchelaim é ar @ wherdin the muier dnddmethe
mat eri al - di b Mo s en Lch, is disposed.at t f.1 ow out
and separ at%g&?%%hg?g%&@eéﬁﬂ&n%agéfﬁ reoﬁvgﬁﬂgta%tagait OP%I &szt?tgtgf:éwerz. The
pi pel i ne betatsr,mvhichafacetith rgatnoemnt| gipiade fosridaiorhassiasdubistapini abilyaftia sandr e

di sposed on_the dri.ve shaft so that an axial floww |l be fornmed fromthe
material - FOEPRTRSE side to the material -discharging port side. 15 July
2004 13 3. The pipeline beads mll according to claim1 or 2, wherein the
outer and ipner _faces of the rotor, the inner face of the outer stator and
the outer fhce ofbqmpigelinmisads silliaseording terelaiarb 2 ored.twheseinarlowsentrelliag
formed to L . : I i ne
beads i |1 aracePHaEaeapinclof irgedits, sREROHOhCHL i1 efbovel BEE
surface hawimg lgastlosgsacont thef outaesedh ews fagesajfehe ratos, thadnspifacd ofjtheoves

the i nner 1Red sstF Rl AGA Epdbr TR Fo R P SRR B IS o1 ot or
which face the treatnment gap. 5. The pipeline beads m || according to any
one of the Pr eCﬁEiei pr}gelgrlleali)egﬁé m\mea{:g(i)rging 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.



t he pipeline connected to the material -di scharging port is co¢ﬂﬁ€§5ay§o an
i ndependent wet-type nedi um di spersing apparatus, and the particle size of
the dispersion nmedia contained in the treatnment gap is from2 to 4 tines
of the particle size of the dispersion qfdia used in the wet-type nmedi um
di spersi ng appar at us. Pi pel i ne beads ﬁ |  ABSTRACT OF THE DI SCLOSURE A
pi peline beads m |l having a structure such that secondary aggl onerates
are not deposited in a pipelinBipelliteanséésrmpgia slurry and a
prelimnary dispersion can be nade during the transfer of slurry, The main
body of this apparatus has a nmat BSERACT et THE DHECIOSBRE one side and a

mat eri al - di sch r%lqg,port at another side, and the nmaterial- feeding port
and the materidl PEREARGASARY Mot thakirg dohHeetwe sushpilBdsseaandamsi ch a

i al d fl , ively. h .erial - feedi
por ¢ andl 1 hECLEFRE & BN 5B bt T BRO A A SRRaRE i STwisfa 1

this dispel sh@n sharmefaryad SRR TANEaDBE Mab PhrfRNYR Nhandhed Py sl O edia

is formed by an outer stator and an 1 nner stator. rotor 1sinserted in

the treatmesiuggp, Hedndin bédysof ohes applie tdh IRET $imPeRUHeed Pie p6i 1 Q4! ghed
to the inner and outer faces of the rotor. On the inner stator |ocated at

the inner sPide gndthaatatiol diachargingworpaitancdhéroside, andiitle maderiedn i s
ot or  al ¢ ol BEBcbATaqhh ¢Bs aERE ok ijeRSiashe cRENIEP SBRsteels plbes in
oL erl - oG 0Py Aok R e S SBRLEEILT  SIEYSBE B i -
port. Fig. ZIeeding port and the material-discharging port. a dispersion chamber is
formed. In this dispersion chamber, a treatment gap which contains
dispersion media is formed by an outer stator and an inner stator. A rotor
is inserted in the treatment gap. and by this rotor, the dispersion media
are circulated to the inner and outer faces of the rotor. On the inner
stator located af the inner side of the rotor. a flow-out port is formed.
and a screen is formed so as to prevent the dispersion media from flowing
out. The material fo be treated enters the dispersion chamber from the
material-feeding port, and preliminarily dispersed in the dispersion

chamber, and then flows in a pipeline through the material-discharging

port.

Fig. 1



