1 TITLE OF THE | NVENTI ON Heat Treatnent Apparatus for Cer anmi cs BACKGROUND
~OF THE I'NVENTI ON Fiel d of the Invention The present invention relates to a
heat treatnent apparatus for ceramics which carries out heat treatment such
as drying or calcination on a ceranmic raw material such as a green body or
a slurry for obtaining a pul verul ent cer c material. Description of the
Background Art In order to pre are cerahk nate al for a piezoelectric
ceranic resonator or the |iker QLBI aFFg EF§5 ¥ of ceranfc materi al s
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being a slurry, is introduced into a furnace such as a tunnel furnace or a
rotary kiln such that the raw naterial is heat treated therein

Thereafter, the heat treat cBACKGBOUND DPF BHEVENVENTAIOY a pul veri zer such as
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for ceram cs can . heat treat and pulverize ceramc raw materi al
s,nu|taneougugh,ﬁsadgyhggeoargﬁﬂgégytlon on a ceramic raw material

such as a green body or a slurry for obtaining a
pulverulent ceramic material.
Description of the Background Art

In order to prepare a ceramic material for a
piezoelectric ceramic resonator or the like, a plurality of
types of ceramic materials are generally mixed with a
solvent, and the mixed ceramic raw material, being a slurry,
is introduced into a furnace such as’a tunnel furnace or a
rotary kiln such that the raw material is heat treated
thegein. Thereafter, the heat treated material is
pulverized by a pulverizer such as a ball mill. However,
since such a conventional method requires individual
apparatus for heat treatment and pulverization, it has

inferior working efficiency and cost performance.

_ SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
provide a heat treatment apparatus for ceramics which can
heat treat and pulverize ceramic raw material
simultaneously in a single drum body. .

Another object of the present inv;ntion is to provide a
heat treatment apparatus for ceramics which can pulverize
ceramic material effectively without undesired aggregates,
thereby obtaining a homogeneous ceramic material with stable
characteristics. _ | _

Still another object of the-preéent ihvention is to
provide a heat tfeatment-apparatus for_ceramics which can
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Another obj ect of the present invention is to provide a heat treatnent
apparatus for ceramcs which can pul verize ceramic naterial effectively
wi t hout undesired, aggregates, thereby obtai ning a honbgeneous ceramc
material with stablLe characteristics. Still another object of the present
invention is to provide a heat treatnent d)paratus for ceram cs which can
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t he drum bod nner surface
. materlals and a solvent is supplled into the drum body,

therefore, the solvent contained in the ceramic raw material
is quickly evaporated so that the ceramic materials adhere
.onto the rolling media. The rolling media roll and fall in
the drum body following its rotation, thereby stirring and
pulverizing the ceramic materials while performing heat
treatment.

Since the drum body has a pyramidai inner surface, the
rolling media are caught in valley portions which are
defined on its inner surface, to be repeatedly raised up and
dropped from high positions following rotation of the drum
body. Thus, the media strongly collide with each other,
whereby the ceramic material adhering onto the media is
finely pulverized. Further, since the media which are

' collected in a lower portion of the drum body are raised up
by the valley portions and circulated with those collected
in an upper portion of the drum body, the ceramic material
is uniformly stirred. Therefore, the ceramic material
discharged from the drum body is homogeneously mixed in
composition without undesired aggregates. '

It is preferable for the drum body to have a bottom
wall for closing a bottom end portion of the drum body, an
inlet tube connected to a center of the bottom wall, and an
outlet tube connected to a top portion of said drum body.
In this case, the ceramic raw material is inﬁroduced into
the drum body through the inlet tube and the heat treated
material is discharged from the outlet tube. Also, the



folling nedia are caught in valley portions which are defined on its inner
surface, to be repeatedly raised up and dropped from hi gh positions
followi ng rotation of the drum body. Thus the nedia strongly collide with
each other, whereby the ceramc material aghering onto the media is finely
pul verized. Further, since the nedia whicth are collected in a | ower

portion. of i@?ﬁéfﬁﬂhb86¥ arehdbsedalP shyvkngsvahhad100" bEORReaATun

circulated wt ose co lected in an upper portton of the drum body, the
ceram ¢ mateedul £P5 LhFf 5PERELONIrred. Therefore, the ceranic materi al
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undesi red aggregat es. It is preferable for the drum body to have a bottom
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that the oumhaeériabewhichodkt rededed in weight is raised up to position
above the media. Therefore, it is possible to continuously
discharge only the pulverized ceramic material from the
outlet tube.

When a raw material supply means for supplying the
ceramic raw material is inserted in the inlet tube, it is .
possible to automate supply of the cera@ic raw material.
When a material container for'receiving'the heat-treated and
pulverized material is arranged under an outer end of the
outlet tube, it is also possible to automate collection of
the ceramic material.

When the inlet and the outlet tubes are supported by a
pair of rotatable rollers respectively and at least one of
the rollers is driven by driving means such as an electric’
motor, it is possible to rotate the drum body by a simple
structure. '

When the drum body is arranged in an adiabatic housing
having heating means therein, it is possible to obtain a
safe heat treatment apparatus haviné high thermal
efficiency.

The foregoing and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS



Fewer than the inlet tube. In this case, when the ceranmic raw material is
supplied fromthe inlet tube, the solvent is evaporated in the heated drum
body and then the ceramic material is finely pulverized. The pul verized
ceramic material which is reduced in weight is raised up to position above
the media. Therefore, it is possible to codtinuously discharge only the
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 1 to 3 show a heat treatment apparatus according
to a first embodiment of the present’in&ention.

This heat treatment apparatus comprises a pyramidal
drum bddy 1 whose rotation axis P is transversely
supported, and a number of rolling media 2 which are stored
and stirred in this drum body 1. According to this
embodiment, the drum 1 has an equilateral hexagonal cross
section as'shqwn in Fig. 2, and is formed by heat-resistant
material such as alumina ceramics, guartz or a heat-
resistant metal plate. The drum 1 prepared for this
embodiment may preferably have 300mm in length from its top
to its bottom, 200mm in diagonal length at the bottom
surface, and 90mm in diagonal length at the top. As shown
in Fig. 4, cylindrical inlet and outlet tubes 3 and 4
positioned on the axis P of the drum 1 are connected to the
center of the bottom wall la and to the top 1b of the drum
1 respectively. The interior and the exterior of the drum
body 1 communicate with each other through the tubes 3 and
4.  The axis P of.the dtum body 1 is supported in a state
inclined at an angle §# of about 1 to 3° , so that the tube
4 is positioned slightly lower than the tube 3. Further,



-present invention when taken in conjunction with the acconpanying draw ngs.
BRI EF DESCRI PTI ON OF THE DRAW NGS 4 Fig. 1 is a longitudinal sectional
vi.ew showi ng a heat treatnent apparatus according to a first enbodi nent of
the present invention; -Fig. 2 is a sectional view taken along the line A -
Ain Fig. 1; F|g 3 is aside view of tHg heat treatnent apparatus shown in
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ceramlcs, quartz or ‘a heat-resistant metal, and serve as
stirring media for stirring a ceramic raw material supplled
into the drum 1, as thermal media for transferring heat to'
the ceramic raw material, and as pulverizing media for
pulverizing the ceramic raw material. As shown in Fig. 1,
the volume of the rolling media 2 stored in the drum 1 is
preferably set to be lower than a level L which corresponds
to the lower level of the tube 4, for example, so that the
rolling media 2 will not overflow into the tubes 3 and 4
following rotation of the drum 1.

Since the drum body 1 has a pyramidal inner surface as
described above, inclined walls 1lc are copnected with each
other at an angle of 120 ° such that valley portions 14 are
formed therebetween. These valley portions 1d can define
grooves which are inclined at constant anglesg with
respect to the axis P in the interior of the drum body 1.

' The rolling media 2 which are stored in the drum body 1 are
caught in the valley portions 1d, and then raised up
following rotation of the drum body 1. When this pyramidal
drum 1 is compared with a circular-conical drum, it has an
advantage that the rolling media 2 are repeatedly raised up
to higher positions as compared with those in the circular-
conical drum, and then repeatedly dropped from the higher
positions.

The drum body 1 is arranged in a heating room 5c¢ of an
adiabatic housing 5. The tubes 3 and 4 outwardly project
through holes 5a and 5b which are formed in both end
portions of the housing 5. As shown in Fig. 3, the tube 3
projecting from the housing 5 is rotatably supported by a



sectlon as shown in Fig. 2, and is forned by heat-resistant material such
as al'um na cerami cs, quartz or a heat- resistant netal plate. The drum 1l
prepared for this enbodinent-nay preferably have 300mmin length fromits
top to its bottom 200mmin diagonal Iengih at the bottom surface, and 90mM
in diagonal length at the top. As shown i® Fig. 4, cylindrical inlet and
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heaters 9 may be prepared from the radiant heaters.

Further, the heaters 9 are not restricted to those for
heating the drum body 1 from its exterior, but the heaters 9
may be inserted in the drum 1 through the tube 3 or 4, to
heat the drum 1 from -inside. In addition, the heaters 9

may be formed by the direct fire type burner devices such
gas burners. Further, induction heating or dielectric
heating can also be employed, as a matter of course.

The heat treatment apparatus according to this
embodiment further comprises raw material .supply means 10
for supplying the.slurry ceramic raw material into the drum
body 1, and a material container 11 for containing the heat-
treated ceramic material. The raw material'supply means'lo,-
which is arranged above an end (left end in Fig. 1) of the
housing 5 where the tube 3 is projecting outwardly, -
comprises a storage vessel 12 storing a prepared ceramic raw
material, and a raw material supply tube 13 which is
introduced into the drum 1 through the tube 3. The material
container 11, opening upwardly, is arranged under the other
end (right end in Fig. 1) of the housing 5 where the tube 4
is projecting outwardly so that the heat treated and -
pulverized ceramic materlal is dlscharged through the tube 4
and collected in this container 11

Description is now made on a procedure for obta1n1ng a

pulverulent ceramic material through the heat treating



pul verizing the ceramc raw material. As shown in Fig. 1, the volume of the
rolling media 2 stored in the druml is preferably set to be |ower than a

level L which corresponds to the |lower |evel of the tube 4, for exanple, so
that the rolling nedia 2 will not overfl into the tubes 3 and 4 follow ng
rotation of the drum 1. Since the drum bofly 1 has a pyram dal inner surface
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the housi n%eatééeﬂ 0&@66‘%' yaﬁ&'pi)%ée‘a: py fhen, the ceramic raw material
stored in the vessel 12 is supplied into the drum 1, which
is already heated to the required temperature, little by
little through the raw material supply tube 13.

When the raw material gets in contact with an inner
wall of the drum body 1 or the media 2, the solvent
contained in the ceramic raw material -is quickly
evaporated, whereby only ceramic material adheres onto
surfaces of the media 2. Since the number of media 2 are
stirred following rotation of the drum 1, the ceramic
material adhering to the surfaces thereof is finely
pulverized due to collision and rubbing among the media 2.

In particuiar,ithe media 2 which are caught in the valley -
portions 1d defined in the interior of the drum 1 are
repeatedly raised up and dropped from high positions
following the rotation of the drum 1, whereby the media 2
strongly'collide with each other to finély pulverize the
ceramic material remaining thereon.

Since the ceramic material heat-treated and finely
pulverized is reduced in weight, it raised up to position
above the media 2 being stirred. Thus, the heat-treated and
pulverized ceramic material is outwardly discharged from
the tube 4, and collected in the container 11. At this
time, while the heat-treated material is guided through the
tube 4, the material is gradually air;cooled. |

Since the ceramic raw material newly supplied from the



6-pair of rollers 6, and the tube 4 is rotatably supported by a pair of
rolléers 7. One of the rollers 6 is coupled to an electric notor 8, so that
the drum1l is rotated by the electric notor 8 through the roller 6 and the
tube 3. Further, a plurality of (four in Fig. 2) heaters 9 are arranged in
the heating room5c of the housing 5 forfheating the drum1 up to a
required tgm@° t | ‘ t rnatively
have spiral %%’eﬁ%éléfmclgg%ﬁ%ﬁﬁﬁﬁlé%#s a%egézgﬁ%%ﬁ%éléti? 1. These
heaters 9 rentexs ;7 gpreEeion owndee theinedinechi erBhusurehernevhe heaters 9
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raw materi alatadidy. mepnsid OpdosibLeptyi Ngeéhe conEryl celi@ns€oraye moimei al
into the drunlb%%% 1, and, a na%erial gﬁntainer.ll for cgntaig%n thehheat-
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drum 1.

The shape of the drum body 1 is selected in
consideration of characteristics of the ceramic raw
material upon heat treatment, such as adhesion and
aggregation. When the ceramic raw mate;ial has strong
cohesive force, it is preferable to prepare the drum 1 in a
shape such as a square pyramid having small opening angles
at the valley portions 1d. On the contrary, when the
ceramic raw material is easily to be dried and mass
treatment is required, it is effective to to prepare the
drum 1 in a polygonal pyramidal shape having a many
corners. . _ '

As shown in Fig. 5, it is possible to change the shape
of the drum body 1' by connecting a prismatic portion le to
the bottom end of the drum 1'. 1In this case, the drum.body
1' can increase its capacity and decrease residue and
solidification of the material at its bottom corners.

Moreover, it is also possible to form at the bottom
corners of the drum 1 curved surfaées whose radius of
curvature are larger than those of the rolling media 2.

~The axis of the drum 1 of the above described
embodiment is slightly inclined in order to automatically
“ discharge the heat-treated ceramic material. However, it
is also possible to discharge the heat-treated material
automatically by only sétting the diameter of the outlet



conprises a storage vessel 12 storing a prepared ceramic raw material, and
a raw material supply tube 13 which is introduced into the drum 1 through
the tube 3. The material container 11, opening upwardly, is arranged under
the other end (right end in Fig. 1) of the housing 5 where the tube 4 is
projecting outwardly so that the heat tredted and - pul verized ceramc

material i sc‘fgécﬁagw&éprm dhe tdPe ke a?ﬁl&t?'t'\ﬁ% ed in this container

11. Description is now made on a procedure obtalnlng a pul verul ent
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contact with an Afgﬁgugh the heat-treated material is collected in the
container 11 in the above described embodiment, another
apparatus such as a rotary kiln may be installed at the end
of the outlet tube 4, so that the heat-treated and
pulverized material is successively supplied to the next .
step. .

The ceramic raw material is not restricted to a slurry
material. Semi-solid or solid materials such as a green
body may also be used as raw materials. )

Although the present invention has been described and
illustrated in detail, it is clearly understood that the
same is by way of illustration and example only and is not
to be taken by way'of limitation, the spirit and scope of"
the present invention being lihited'bnly by the terms of

the appended claims.



Wwal I of the druntbody 1 or the nedia 2, the solvent contatned in_the
ceramic raw material is quickly evaporated wher eby only ceramc na‘éTTaT*
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under the neotat&bldhabouthsandwhgis;
driving means for rotating said drum body about said
axis;
heating means for heating said drum body; and
a number of rolling media stored and stirred in said

drum body.

2. A heat treatment apparatus'forﬁceramics in
accordance with claim 1, wherein said drum body comprises:

a bottom wall for closing a bottom end portion of said
drum body; |

an inlet tube connected to a center of said bottom wall
for introducing said ceramic raw material into said drum
body,.and | o )

an outlet tube connected to a top portion of sald drum
body for discharging heat treated ceramic material from said
drum body. -

3, A heat treatment apparatus for ceramics in
accordance with claim 2, wherein
a bore diameter of said outlet tube is larger than that

of said inlet tube.

4. A heat treatment apparatus for ceramics in
accordance with claim 2, wherein |
said drum body is supported in an inclined state so

that said outlet tube is positioned lower than said inlet



Supplied ceramic raw material is not discharged fromthe tube 4 as it is.
The ceramic raw material newly supplied into the drum I FE“Feﬁeétedly

subj ected to evaporation of the solvent, heat-treat tion
of ceramc material. It is possible to fyeely contr mﬂm mmnr
required fromintroducing the ceramc raw raterial | oct un?l
dlscharglngtthe ceramic material, by adjusting the angle [err] of

nclination a% d° t he speed of rotation of the drum 1. The shape of the drum
body 1 is selected in consideration of characteristics of the ceramc raw

material upon heat tAEﬂ&HEnkre%ﬁQ 2S,ppasakas 2Bd agghfrgaki ep. Wen the
cerami c raw nmatefial has strong ﬂe3|ve force, it is preferable to prepare

the drum 1 aeceardanpe gméh aéaamsauaWBeﬁﬁﬁanld havi ng snmal | openi ng angl es

at the valley pogtigRsmiterPait BEPHIR! fn@Eins %Qnshb§l9ﬁh§nbﬁlﬂaﬁ/eﬁ‘ah@bl al
is easily to be dried and nmass treatne r.equired is effective to to

prepare ther@vuRrierhas bél&@éﬁéFeByF&nﬁﬁé dRdsE ﬁ&b?ng a many corners. As
shown in Fig. 5, it is p055|ble to change t he- shape of the drum body 1' by

connecting a prismatic gortlon the % on ef the drum1'. In this
case, the drum bbdy 2 heak Fﬁ&?&ﬁ?& PPEEFXE f AnGG8BFE8s& r esi due and
solidificatheBopliahbe wWathr cahiat 2i,t wheatetiom corners. Moreover, it is also

possi bl e to formaf Lhe,hott gm coungts oy L3 lhuTLcousred suLhages vhose

material is arranged under an outer end of said outlet

tube.

7. A heat treatment apparatus for ceramics in
accordance with claim 2, wherein ]

said inlet tube and said outlet tube afe rotatably
supported by a plurality of rollers respectively,

at least one of said rollers is driven by said drive

means.

8. A heat treatment apparatus for ceramics in
accordance with claim 1, wherein |
said drum body'ié arranged in an adiabatic housing

having said heating means therein.

9. A heat treatment apparatus for ceramics in

accordance with claim 1, wherein
said drum body has a substantially hexagonal pyramidal

inner surface.

10. A heat treatment apparatﬁs for ceramics in
accordance with claim 1, wherein sald drum body comprlses

a bottom wall for closing a bottom end portlon of sald
drum body, and

a tube connected to a top portion of said drum body for



—_——

Curvature are |larger than those of the rolling nedi L e t he
drum 1 of the above described enbodinent is sli gh}TLE!lmHIirm Iﬂl"der to
automatically di scharge the heat-treated cgramc realc wever, it is
dl so possible to discharge the heat-treatetl<material automatically by only
setting the di ameigtr8autfgoshliatl cerathicubaw! matertian tiao tdwid odrtme
inlet tube 3. The bottomwall |a Qf the drum 1, nay, be closed and_ the taw
material supplyi n5°@lﬁb%n‘13f%5filtfé’?}%qgeé‘elaﬁt Br?%iée‘gr%?ﬁalmf(ﬁr%ﬁ@%rﬁi t ube
4. In this case, ppoh thedi arumdbetiyon of the untreated material and

di scharge of the treated material are perforned through tube 4. Further,
both of the tubes 3 and 4 may be closed, and, for exanple, inactive gas nmay
be charged into the druin1 An apparakust fioredeattiagr andrgranwlating odt

oxi dation._Alt hou ea., e AR | .e | o ai ner
11 in the %bove dgggé?ggg’eg é‘g‘l %&*ﬁ% anot ﬁ%r‘“déﬁﬁgl?’l t'ugé %:ﬁfi%ﬁ?rg?gry
kiln may be instatbatiadningesahd matentabiand@ hepser £o5 hagatipgesald
heat-treated and puiupshicd,HPig! |GbntaiMcass! wali SupRtagiety tBgiaext
'step. The ceramic raw nmateriral 1s not restricted to a sIuer'naterlaI :
Seni-solid or sol REPABAEHPALATERER LOUPL SIdly movement means arranged

to impart movement to one or more bodies disposed

10 within said container such that said .one or more
bodies bombard said material and thereby cause it to

be granulated.

12. A method of heating and granulating a
material, said method comprising:
15 disposing said material within a container;
heating said material while contained in said
container; and )
imparting movement to one or more bodies disposed
within said container such that they bombard said
20 material and thereby cause it to be granulated.

13. An apparatus substantially as herein

described with reference to the accompanying drawings.

-

14. A method substantially as herein described

with reference to the accompanying drawings.



body may al so be used as raw materi al s. Although the present invention has

heen described and illustrated in detail, it —cteart+y—underst ood that the
sanme is by way of illustration and exanple onIy apd |s not to be taken by
way of limtation, the spirit and scope of the pr mR edoei ng
limted only by the terms of the appended clalns CLAI MED | S:

1. A heat treatnment apparatus for ceramqcg for

pul verizing a ceramic raw material, said Heat treatnent appara us
conprising: a drum body having a pyram dal inner surface to be supplied
with said ceramic raw material therein, said drum body having an axis
transversely supported and bei ng rotatable about said axis; driving neans

for rotating said dr””‘@@§¥J§F§¥Msﬁ?hﬁpﬁﬁAfusPﬁﬁbhgﬂmﬁﬂﬁns for heating said

drum body; and a nunber o Ing media stored and stirred in said drum
body. 2. A heat treatnent apparatus for ceram cs in accordance with claim

1, wherein SghgTﬂhE@]b@deQOEE%b%@§UR% bottomwal | for closing a bottom end
ortlon of said
P A heat treatment apparatus for ceramics is adapted to

heat treat a ceramic raw material such as a slurry for
obtaining a pulverized ceramic material. The apparatus
comprises a drum body (1) which is transversely supported
and rotated about its axis, and a number of rollinglmedia
{(2) which are étored and stirred.in the drum body (1). The
drum body (1) has a pyramidal inner surface, so that the
rolling media (2) are strongly stirred following rotation

. of the drum body (1), thereby the ceramic raw material is

heat treated and pulverized effectively.



dr-um body; an inlet tube connected to a center of said bottomwall for
isntroducing said ceramc raw material into said drum,body; and an outl et
twbe connected to a top portion of said drum body for discharging heat
treated ceramic material fromsaid drumbody 3. °A heat treatnent
apparatus for ceram’lg.zélin accordance with claim2, wherein a bore dianeter
of said outlet tube’ 'allger than that of said inlet tube. 4. A heat

treatment apparatus for ceram,gs in accordance with claim2, wherein said
drum body is supported in an irclinedCstge lso tlgat s&d outlet tube is
posi tioned | ower ai @—rmtet Y1 tyhe } 5 heat{ treatnent apparatus
for ceramcs in cor ganc ] cldi 2 npa paw ' }I supply
means for supplying s'ﬁa r pat af'i S\ d i gaid inlet
tube. 6. A hgat Heat 6 with claim
2, wher ei n]@r‘con Frirer HOK rd¢fe

: ' I3

et




neferial-is arranged under an outer end of said outlet tube. 7. A heat

tsr eat ment apparatus for ceramcs in accordance with claim2, wherein said
imlet tube and said outlet tube are rotatabhy supported by a plurality of
rollers respectively, at |east one of saidTollers is driven by said drive
means. 8. A heat treatnment apparatus for cerami cs in accordance with claim
1, wherein said drum bo;zty/gs rrangg in an adiabatic housing having said
heati ng means therein. 9. at t r bt nentl2apparatus for ceramics in
accordance with claim 1 wher 0 n Sal d drund body _has a substantially
hexagonal pyram dal inner sur : tﬂl at nent} apparatus for
ceram cs in accordance with ¢ sai'fl drumlbody conprises: a
bottomwall for closing a botg of 9glai d drjlum body; and a tube
connected to a top portion of f or 1 4 introducing said
ceramic raw material into sai ¢—f or Wi schgrgi ng heat treated
ceranic material 13 II

FIG.5
le




A e

/*f/%)m said drum body. 11. An apparatus for heati ng and granulating a 5
material, said apparatus conprisjng: a container for containing said
material and a heater for heating sald material while contained in said
container, said apparatus further co ri sing novement neans arranged_to
i npart rmverrent to one or nore bodies! ¢ sposed 10 Wi thin said -
cont ai ner_such_that _said one or nore bodies bonbard said material and

ther eby BRSERAET: BFHLHE BAGCAOSPREL2. A nethod of heating and granul ating
a material, sapdheathedeadmRhitSiafbarktus for ceraligiPSidGEAtbdaieri al

Sont &1 norSeahqtFRRr A1 AGZANEARY TS r Ao odh o ShdRTH i hi n
sai d contebbainsnghat pall velrdy ddordearath isainthtarial. r'mteerapspaﬁwaé her eby
descri bed-AFBRiFERCHeAEE 5oRr. D SRR At trAE R 1 vendsed™
subst anti ah&yra$ahede|abod¢sa.rusbe1km,t farrdefae mantee it @£t heo ooy peediang -
draw ngs. (2) which are stored and stirred.in the drum body (1). ' The
drum body (1) has a pyram1da1 inner surface, so that the
rolling media (2) are strongly stirred following rotation
of the drum body (1), thereby the ceramic raw material is
heat treated and pulverized effectively.

Figure 1
SierE o
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