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BACKGROUND OF THE INVENTION
This application is based on Japanese Prioxity
Application Hei 8-56944, the contents of which are hereby
5 incoxporated by reference.

1. Fie t nvention
The present invention relates a batch-type kiln having
particular applicability in the performance of firing
treatmants, such as a dewaxing step and a firing step, on a
10 ceramic product, such as a ceramic capacitor.

2. D iption of e te

Conventional batch-type kilns comprise a heating
chamber and a table. The heating chamber is formed by
placing a rod-shaped or U-shaped heatex within a box-shaped

b or cylindrical kiln body. A table is disposed at the bottom
portion of the heating chamber and is capable of being
raised and lowered. A sagger containing a ceramic product
is placed on the table, and the table is raised te place the
saggex into the heating chamber for firing treatment. Upen

20 completion of the treatment, the table is lowered and the
sagger is removed from the kiln.

Conventionally, dewaxing and firxing steps are
successively pexformed on the ceramic product., However, in
so treating the ceramic product in conventional batch-type

25 kilns, the treatment of an organic binder produced during
dewaxing becomes a problem. Decomposition of the bindex
produces a gas which is heavier than air. This gas flows
downward towarda the bottom of the heating chamber. There
is a narrow gap between an outer peripheral portion of the

30 table and the kiln body. the temperature of the gap being
less than 100°C during firing. 2as a result of this
relatively low temperature in the gap, the gas produced Irom
binder decomposition which flows therethrough liquefies or
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~bat ch-type kil n having particular applicability in the perfornmance
of firing treatments, such as a dewaxing step and a firing step, on
a 10 ceram c product, such as a ceram c capacitor. :
Description of the Related Art Conventional batch-type kil ns
conprise a heating chanber and &+ abl e. The heating.chanber is
formed by ... placing a rod-shaped or U shaped heater within a
box- shaped 18p11idifige.corHart aEing dsh tBEdyhich REgdusepsan ebkpnaive t he
b0_tt0(rjn | lsmepprtimn adidithien hettid g laheabbrahdthies tappabire aladieigy | aced
rai sed an 1. S [ N m r c s pl ace
on the tabl eé,)vg%l}dt]ﬁ?et %%ﬁg_ ?é&?%fésle%gl g‘ Seﬁfg%g' t(k;i‘reh% QQE Ero%%%%ferb# nto the
heating chanbindendeqampegitientpanatraggeninco this dsaprénswlating he
L rfatsmnt, t:ﬂf:ézai&l%o I@dﬂr@relﬂ?%éﬁatgd bin%e;fsw@bnemr@avved fromthe
Hen. carburize nueeng:loogﬁenxél %%\@%)ﬁbggit?{]on or 'th i&ﬁgs a'lr‘fis
effect can result in reduced heat insulation, electrical
leakage, or other problems.

SUMMARY OF THE INVENTION
10 Accoxdingly, an okject of the present invention is to
provide a batch-type kiln which can prevent accumulation of
a bindexr component in, for example, a gap formed between a
table and z kiln wall.
According to one aspect of the invention, there is
15 provided a batch-type kiln. The kiln comprises a kiln bedy
and a heating chamber disposed within the kiln bedy, which
has a heater disposed therein. A table is disposed at the
bottom of the heating chamber, the table having a peripheral
portion and an upper surface for supporting an object to be
20 treated. The peripheral portion of the table and a portion
of the kiln body define a gap therebetween. This gap forms
a gas-intyroducing path for introducing a gas into the
heating chamber. .
According to a second aspect of the invention, there is
25 provided a batch-type kiln, which comprises a kiln body and
a heating chamber disposed within the kiln body, the chamber
having a heater disposed therein. A table is dispesed at
the bottom of the heating chambexr for placing thereon an
cbiject to be fired. The table is capable of being raised
30 - and lowered. A gas-introducing path is also provided, for
incroducing into the heating chamber a gas which is the same
type as an atmospheric gas in the kiln from a gap between an
ocuter peripheral portion of the table and the kiln body.
The gas produced in the heating chamber by binder
35 decomposition flows downwaxd, attempting to flow into the
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treating the ceram c product in conventional batch- type 25 kil ns, the
treatnent of an organic binder produced during dewaxi ng becones a
probl em Deconposition of the binder produces a gas which is
heavier than air. This gas fl ows downward towards the bottom of the
heati ng chanber. There IS a natgow gap between an outer peripheral
portion of the 30 table and the kil n body, the tenperature of the gap
bei ng gap| kstwedmthe00&Uar amd) thier k:h@n Bsdy. r akwietveef bhi s

flows ther rou I es or
k;ln through the gap and i the heating chamber prevents

the gas formed by bindexr decomposition from flowing into the
5 gap, thus preventing accumulation of the binder component
in the gap. In addition, the gas produced by binder
decompesition in the vicinity of the kiln body hecomes
agitated due to the inflowing gas, thereby reducing binder
component adhesion onto and penetration into the kiln body

10 and the table.

The gas supplied into the heating chambey is the same
type as the atmospheric gas in the kilh, sa that the
atmosphexe in the kiln will not be disturbed. In the batch-
type kiln in which a degreasing step and a firing step arxe

15 successively pexformed, the aforementioned gas is introduced
only during the dewaxing step, such that the gas is net
supplied duxing the firing step.

In the above-described kiln, it is preferable to supply
& gas which is of the same type as the atmospheric gas,

20 along the horlzontal face of a step (formed at the outer
peripheral portion of the table} from the ocuter periphery
inwardly, and then to allow the gas to flow upwardly aleng
the vartical face of the step and into the heating chamber.
In such a case, the gas-supplying path ig non-linear, which

25 reduces the amount of heat escaping from the heating
chamber, and allows heat to be left in the gas flowing
through this path. As a result, 3 temperature drop in the
kiln occurs less often.

When the cuter periphery of the heater is covered with

30 s thexmal resistant insulating tube, it is fully protected
from the binder component produced during the dewaxing step.
thereby eliminating the problem of electxical leakage
occurring between heatexs or between a heater and the kiln
body. In addition, in such a case, effects on the

35 properties of the cobject to be f£ired due to evaporation of
impurities contained in the heater are reduced. Further,

cecorposi {1 SRR CIE e hor EF Shn 18,098 MGRARLILION in tne D10Ce
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In addition, the kiln wall and the table are nade of a felt-like
heat -i nsul ating material. The gas produced by bi nder deconposition
penetrates into this heat-insulating 5 material, causing the
penetrated binder conponent to carburize due to thernal
deconposition or the like. This ~g@fLfect can result in reduced heat

i nsul ation, electrical | eakage, or other problens.

SUMVARY OF TeELRkVENTH Gbhd (heater due td\o&:\tapﬁmgliyn of impuedties the present
invention isg Ptained inFﬁﬁ? %@e@tbeéqgét ?g whbclhgcan prevent
I a n

accunul ati on . onen exanpl e, a gap forned
bet ween a t is preferable to form a cylindrical air chamber at

an outside wall of the kiln, and provide the chamber with an
5 opening for admitting air into the air chamber and an
" opening for dlacharging air therefrom. In such a case, when
the temperature rises in the kiln, the air chamber is used
as a heat-insulating layer. During the cooling process, the
accumulated heat in the air layer is removed by allowing the
10 air to circulate via the air admission opening and the air
discharge opening, thereby removing the. accumulated heat in
the air layex for effective cooling.

BRIEF DESCRIPTIO THE WI
The objects and advantages of the invention will become
15 apparent from the following detailed description of the
preferred embodiments therecf in connection with the
accompanying drawings in which like numerals designate like
elements, and in which:
FIG. 1 is a sactional view of & batch-type kiln in
20 accordance with the present inventien;
FIG. 2 is a sectional view taken along line A-A of the
batch~type kiln of FIG. 1; and
FIG. 3 is an enlarged view of secticn B of the
hatch-type kiln of FIad. 1.

as

with xeference to FIGS 1 to 3, one embodxment of a
hatch-type kiln in accordance with the present invention
will be described.

The batch~type kiln comprises & cylindrical kiln body 1

30 having an opening at the bottom portion thereof and formed
by a heat-resistant member 2 made of, for example, ceramic
brick or felt. The kiln further includes a heating chamber
3, which has a plurality of spiral heaters 4 dispased in a
concentric manner with heating chawber 3. Spiral heatexrs 4
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~invention, there is 15 provided a batch-type kiln. The kiln conprises
a kiln body and a heating chanber disposed within the kiln body,
whi ch has a heater disposed therein. A table is disposed at the

bottom of the heating chanber, the table having a peripheral
portion and an upper surface for supportfng an object to be 20
treated. The peripheral portion of the table and a portion of the

kiln body dePRRE BR¥RRER Hhreeseihdn offfidngRpdyol neend are ingerted
gas-introducingophédciny dhambegusi ErducdathenigpéPawall of chBRBLE NP,
chanber . Sni a{iﬁgﬁgg g,to_a seconghaggect of, the inveption, there
is 25 provi ded & -ngg R T (FONRTES AL0RS YRS FOSPERELYRY and
a heating chanber pexiphaxies wAkh aeedti-tesietgnt timsuwlanthgr tube 5, having
a heager di speeegt!heF &l terfihal! Soreidl 3ROSL0LAL heaters. t?gbgoé té’a[ﬁ]Of the
heati ng changer or:ﬁgaC| % t hereon a ) object tqQ be fired. e
table is cap?fl EoBF* ?§ﬁ§1 i 3cf2kprial wvhigh Agge weE aldo¥as-introduci ng
path is al soppretiaeion faf a binder céuponeancbmgthetlikee sheat angtnmnber a
gas which isa3{R{88M"Er silica ceramic. The bottom end opening of tube §
butts against the bottom portion of kiln body 1. 1In this
10 way, the gas produced in heating chamber 3 by bindex
decomposition is prevented from flowing into tuke S.
Gas supply tubes 6§ are disposed in the same concentric
pattern formed by spiral heaters 4. Like spiral heaters 4,
gas supply tubes 6 are inserted into heating chamber 3
18 through the ceiling of kiln body 1. Prom a gas supply
source (not shown), an atmespheric gas which is suitable for
use in the dewaxing step and the firing step, i.e., air or

any of its cowponents (e.g., (™, H, and H,0), is supplied to v
gas supply tubes 6 in crder to|introduce the atmospheric gas

20 towards the center of heating chamber 3 through blowing
cpenings éa. N

An exhaust tube 7 is provided at an upper portion of
kiln body 1 in order to exhaust gas from heating chamber 3.
As shown in FIG. 1, exhaust tube 7 is preferably disposed
25 along the central axis of heating chamber 3. Exhaust tube 7
is connected to an exhaust gas treating device (not shown).
A table 10 with a step portion 11 foxmed at an outer
pexiphery thereof is disposed at the bottom portion of
heating chamber 3. Table 10 is made of a heat-resistant
30 material such as described ‘with reference to kiln body 1. A
ceramic plate 12 is borizontally supported by means of
plural columns 13, S0 as to be raised from the upper surface
of table 10. Plate 12 is used to hold one or more saggers
19 each containing an object to be fired. Such an object
35 can include, for example, a molded part formed from a
ceramic.
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. peri pheral portlon of the table and the kil n body. The gas
produced in the heating chanber by binder 35 deconposition flows
downward, attenpting to flowinto the
- 3- gap between the table and the kiln body. However, by

supplying the sane type of gas as the atgrospheric gas in the

In order to uniformly fire the object by means of
heatexs 4 disposed around the object and to allow the
objects being fired to equally contact the atmospheric gas,
table 10 is xotated. In this regard, a rotary shaft 18 of a

S motor 14 is linked to the lower centyal porticn of table 10.
A plate 16 mounted to wotor 14 can be driven vertically
upward or downward by means of a raising-and-lowering device
17, such as a hydraulic cylinder. Thus, table 10 can be
rotationally driven by motor 14, and can be vertically

10 driven upward and downward by raising-and-lowering device
17.

Step portion 11, formed at the outer periphery of table
10, is formed by a horizontal face 11a and a vertical face
11b. Faces lla and 1lb are disposed in the vicinity of

15 heating chamber 3. A gas-introducing path 18 (FIG. 3) is
formed by the gap between step portion 11 and a portion of
kiln body 1.

A metallic inner frame 20 is placed on the outer
peripheral face of kiln body 1, and an outer frame 21 is
20 placed over inner frame 20 such that at the outer pexripheral
portion, inner frame 20 is spaced at an equal intexval, for
example, from 20 to 30 cm, from outer frame 21. A
cylindrical air chamber 22 is formed in this space between
inner frame 20 and couter frame 21.
25 A discharge opening 22a facing an upper portion of the
: kiin is formed at the upper portion of air chamber 22, while
an annular air supply portion 23 is formed at a lower
portion of air chamber 22. From an air supply source (not
shown), air is supplied to supply portion 23 via an aix
30 admission opening 23a. The air is supplied into air chamber
22 from a plurality of blowout openings 23b formad at
constant pitches in the upper wall of supply portion 23. 1In
this way, the air in air chamber 22 flows upward and is
discharged from discharge opening 22a.
35 An annular gas-introducing portion 24 is formed at a
point below annular air supply portiom 23, Air supply
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for y binder deconposition fromflowng into the 5 gap, thus
preventing accunul ation of the binder conponent in the gap. In
addition, the gas produced by bi nder deconposition in the vicinity
of the kiln body becones agitated due to the inflow ng gas, thereby
reduci ng bi nder conponent adhes}on onto and penetration into the
kil n body 10 and the table. The gas supplled |nto t he
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constant pitches along an innex wall of gas-introducing
portion 24. ' The gas passes through gas-intreducing path 18
10 and into heating chamber 3. More specifically, as shown in
FIG. 3, the gas flows radially inward along the horizontal
face 1la of step portion 11 of table 10, and then flows
upwardly along vertical face 1lb of step portion 11. 1In
this manner, the gas is flows upwardly, concentrically, and
15 unjformly into heating chamber 3.
The operation of the kiln having the above-described
constrxuction is discussed below.
Table 10 is lowered by raising-and-lowering device 17
to allow the placement of a plurality of boxes 19 on top of
20 each other on table 20. Table 10 is next raised to
introduce boxes 19 into heating chamber 3.
Table 10 is rotated by motor 14, and power is supplied
to heaters 4 in order to heat tha heating chamber 3 to a
predetermined temperature. Atmospheric gas is supplied from
25 gas supply tubes 6 to heating chamber 3 to perform a
dewaxing step. In the dewaxing step, an organic binder gas
formed by decomposition is produced from parts molded from
ceramic (i.e., the objectz to be fired). This gas attempts
teo accumulate at the bottowm portion of heating chamber 3 due
30 to its relatively heavy weight. The introduction of a gas
which is the same type as the atmospheric gas through gas-
introducing portion 24 into heating chamber 3 via gas-
introducing path 18 causes it to be wniformly blown out from
the gap between kiln body 1 and table 10, thexeby preventing
35 the gas produced by binder decomposition from flowing inte
the gap.
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vertical face of the step and into the heating chanber. In such a
case, the gas-supplying path is non-linear, which 25 reduces the
anount of heat escaping fromthe heating chanber, and all ows heat
to be left in the gas flow ng through this path. As a result, a
tenperature drop in the kiln oegurs | ess often. When

the outer periphery of the heater is covered with 30 a thermal
resi stant insul afRdPRFLSO] generaiag ¢ grsrert ckh the vicinitynef Hehdi nder

component pyeYUUCcEE wurd t&%g geaateN¢egi 68 around tablkhﬁb?bt'hﬂélg: nating
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chamber is exhausted through exhaust tube 7 at the top
portion of the kiln.

The dewaxing step is followed by a firing step. More
specifically, the supply of atmospheric gas from gas supply
tube 6 and from gas~introducing path 18 is stopped, and the
temperature of heaters 4 is raised to f£ire the cohject being
treated. Here, although the binder component, remaining in
heating chamber 3, is completely decompesed by heat, there
is a smaller amount of bkindexr component in the gap between
table 10 and kiln body 1, and a smaller amount adhering to
the wall of kiln body 1, thexeby preventing deterioration of
the heat-resistant members and reducing the amount of dirt
on kiln body 1.

As described above, air chamber 22 is formed at the
outer peripheral portion ¢f kiln body 1. As the temperature
riseg, air gupply to air chamber 22 is stopped, thus
allowing alx chamber 22 to be used as a type of heat-
resistant layer. Therefore, heat-resistant member 2 can be
made thinner than previously possible, reducing the size of
kiln body 1.

During the cooling process, air is supplied from
blowout openings 23b of air supply portion 23 into aix
chamber 22, and is discharged from discharge opening 22a.
The accumulated heat in air chambexr 22 is thereby removed at
one time. As a result, the cooling time of kiln body 1 is
reduced. .

The present invention is not limited to the above-
described embodiment., For example, the kiln beody of the
pregent invention can be a shape othex than c¢ylindrical.

Furthermore, while the table has been described asz a
rotating table, the table can be one which only moves in the
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contained in the object to be fired are reduced. It is
preferable to forma cylindrical air chanber at an outside wall of
the kiln, and provide the chanber with an 5 opening for admtting air
into the air chanber and an opening for discharging air therefrom
In such a case, when the tenpergture rises in the kiln, the air
chanber is used as a heat-insulating layer. During the cooling

process, theertical dirsethdnat eChésafore) the 8ablé ayemdts linuey¥&dedy
allowing tNgpe which B afdk-Shaplhal ol 2AaRG18] "e Al VakNeOB,RPEQ MY and the
cylindrical in shape, in addition to one having a step
portion formed at the outer peripheral portion of the table.
5 " In such a case, the gas supply path can extend linearly
upward.

Although in the foregoing description, the atmospheric
gas supply tube and the gas-introducing path were described
as being separate from one ancthex, the supply tube can be

10 eliminated. 1In this case, the gas supply path can he used
in place of the supply tube. In such a case, however, it is
still necessary to provide a gas supply tube for supplying
atmospheric gas into the boxes, since the gas-intreducing
path causes a gas current to be generated on the table.

15 Thereforae, when the gas-introducing path is used as a
substitute for the gas supply tube, it is preferable that
the object to be fired not be contained in a sagger.

In addition, although the exhaust tube for removing
exhaust gas has baen described as being disposed at the top

20 portion of the heating chamber, it can opticnally be
digposed at the side portion thereof.

Furthermore, although the heaters have been deseribed
as being arranged concentrically and vertically with respect
to the kiln body, they can be arranged horizontally, in the

25 case where the kiln body is square in shape.

The heaters themselves can be rod-shaped or U-shaped,
in addition to being spiral-shaped. However, xcd-shaped
beaters should have terminal portions at hoth enrds thereof.
In the case of U-shaped heaters, an elliptical section

30 should be present when covered with a heat-resistant
insulating tube. TFor spiral heaters, the terminal pertions
are at one gide and are rod-shaped, thereby allowing the use
of a cylindrical tube. Thug, the arrangement becomes
simple, and costs are reduced.

35 It is preferable that the heat-resistant insulating
tube be made of a material, such as alumina ox gilica
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-l ayer for ef fective cooling. BRI EF DESCRI PTI ON OF
THE DRAW NGS The obj ects and advantages of the invention will
beconme 15 apparent fromthe follow ng detail ed description of the
preferred enbodi nents thereof in connection with the acconpanyi ng
drawi ngs in which Iike nuneral s designate-like el enents, and in
whi ch: FIG 1 is a sectional view of a batch-type kiln in 20

accor dance wWegiamdke whickrdogs\nat rdaow penetration of| & bindex a sectional
view taken cipenkhes feretle!hifha is ngt @&icﬁf&&)bﬂe kiln of FIG 1; and

E:g: i.ls an enlisged éé?:#ﬁ% secthT%E E ﬁ%EBgE&BﬂtﬂbatCh typerlln of
| NVENTI ON gas intreducing path is provided in order to introduce a gas
5 which is of the szame type as the atmospheric gas in the kiln
from the gap between the outer peripheral portion of the
table and the kiln body. The gas blown out from the gas-
introducing path prevents the flow of a binder gas produced
by decomposition into the gap between the table and the kiln
10 body, whereby accumulation of the binder component in the
gap is prevented from occurring. In addition, the gas
produced by binder decompesition at the vicinity of the wall
of the heating chamber is agitated due to the inflowing gas,
thereby reducing the amount of binder component adhesion
15 onto and penetration into the table and the heat-resistant
member forming the kiln body.
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I n accordance Mﬁth the present invention w Il be described.

‘"The batch-type kiln conprises a cylindrical kiln body 1 30 havi ng an
opening at the bottom portion thereof and forned by a

heat -resi stant nenber 2 nade of, for exanple, ceramc brick or
felt. The kiln further includes a heating. chanber 3, which has a

plurality of spiral heaters 4 disposed in a concentric nmanner with
heati ng chaial 3 :

1 . 1. A batch -type kiln, comprising:

{(a) 2 kiln body;

(b) a heating chamber disposed within the kiln
body, the heating chamber having a heater
disposed therein; .

() a table disposed at the bottom of the heating
chambexr, the table having a peripheral
porticn and an upper surface for supporting
an object to be treated, the peripheral
portion of the table and a portion of the
kiln body defining a gap therebetween, the
gap forming a gas-introducing path for
introducing a gas into the heating chamber.

W o Qo0 i b WowW

O M M
W N~ O

2. The batch-type kiln according to ¢laim 1, whevein
the peripheral portion of the table includes a step portion
comprised of a horizontal surface and a vertical surface,
the gas-introducing path being formed between a portion of
the kxiln body and the step portion.

M A W N M

3. The batch-type kiln according to claim 1, further
comprising a gas supply tube for introducing a gas inteo the
heating chamber.

N

4. The batch-type kiln according to claim 1.'wherein
the heater is at least partially covered witkh a heat-
resistant insulating tube along an outer peripheral poztion
thereof,

W W N

5. The batch-type kiln according to claim 4, wherein
a bottom end of the heat-resistant insulating tube is in
contact with the bottom of the heating chamber, thereby
preventing gas in the heating chamber from entering the
tube.

m s W N =
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-into heating chanber 3 through the upper wall of chanber 3.

Spiral heaters 4 are covered along their respective out er
peripheries with a heat-resistant insulating tube 5, 5 except for a
term nal portion 4a of the heaters. Tube 5 can be constructed of a
mat eri al which does not allow Ppenetration of a binder conponent or
the like, such as fine alunmina or silica ceranmic. The bottom end
openi ng 01(‘) t ube 6. The baneti-sypgak ikt ddmzﬂdlhyomp@Ié:lnDll,OithEbgnbody 1.
In this 1 r | C y bi nder
deco?rpom ti Sﬁel S pr eve Pgmgﬁgggm&lng&d]ntibﬂgpggé er@'egha%e%' Gas
supply tubes 6 are dlsposed in the sane concentric pattern forned

by spiral heaters,4. m%eoamnr-aypéemm Sadb,ordmg o Qﬁeﬁﬁlippb}‘xei-!?ﬁs 6 are

L R s e e T e e I

sui tabl e foshape.

1 8. The batch-type kiln according to claim 7, wherein
2 a plurality of heaters are arranged concentrically with

3 respect to the heating chamber.

1 9. The batch-type kiln according to claim 8, further
2 comprising a plurality of gas supply tubes for introducing a
3 ‘gas into the heating chamber, the plurality of gas supply

4 tubes and the plurality of heaters together forming the same
5 concentxic cixrcle with respect to the heating chamber.

1 10. The batch-type kiln according to claim $, wherein
2 the plurality of gas supply tubes each has plural blow

3 openings facing the central axis of the heating chamber.

1 11. The batch-type kiln according to claim 10, further
2 comprising an exhaust tube extending through an upper wall

3 of the kiln body along a central axis thereocf, for

4 exhausting gas frowm the heating chamber.

1 12. The batch-type kiln according to claim 1, further
2 comprising weans for raising and lowering the table.

1 13. The batch-type kiln according to ¢laim 12, further
2 comprising means for rotating the table. :

1 14. The batch-type kiln according to <¢laim 1, furtherx
2 comprising an annular gas supply inlet in communication with
3 the gas-introducing path for introducing a gas therethrough.

N LU
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-its conponents (e.g., Nerr], Herr] and Herr]O, is supplied to
gas supply tubes 6 in order to introduce the atnospheric gas 20

towards the center of heating chanber 3 through bl ow ng openi ngs
6a. An exhaust tube 7 is provided at an upper portion of
kiln body 1 in order to exhaust gas fhlgju%uing chanber 3. As
shown in FIG 1, exhaust tube 7 is preférably disposed 25 al ong the

an exhaust gas treating devi ot shown). . . A tagle 10 with a

st ep2porti o%"ﬁ‘?rﬁaiﬁgdg%ta% px crrcu&scrﬁé?-?‘gh’é]i‘?/ kil &edvisthesposed

at tBe bott eixpehainberckaving an anivebdy rajrclsapgbdy Sordodd €ck0 is made of a

heat 3 esi ,SAt %.@&r%ﬁucing I8y q_rdﬁgl tﬁgc%i‘_asc}%%%&l'bed with reference to kiln
ceramc p IS

centgal axis of heatifge %ﬂg@rcgée kD AUHorliiRE Yo claim 1, iFRrERBpECted to

body "1. ate 1 orrzontally supported by neans of
plural colums 13, so as to be raised fromthe upper surface of
tabl g 10. Plate 12.i saungthdd ofolidifdg ey H&_E:ﬁ-»ﬁ?ggekﬂn accordingdtgach
cont gi ni ng %@PQEJECt to %f fired. Such an object 35 can include, for
exanfle, a d paF?m? froma

3 (a] introducing an object into the heating

4 chamber; and

5 {(b) performing a dewaxing process on the object

& by heating the heating chamber and by

? supplying an atmospheric gas through the gas-

8 introducing path,

1 17. The method according to ¢laim 16, further

2 comprising rotating the object during the dewaxing process.
1 18. The method according to claim 16, further

2 comprising performing a firing process on the object aftex
3 the dewaxing process, wherein the atmospheric gas supplied
4 through the gas-introducing path is stopped, and the

5 temperature of the heater is increased.

1 1%. The method according to claim 16, further

2 comprising providing an air chambex c¢circumscribing the kiln
3 body, the air chamber baving an annular air supply portioen,
4 wherein air is introduced into the air chamber through the
5 air supply portion when the temperature of the heatex is

& decreasad, and wherein airflow into the air chamber through
7 the air supply portion is stopped when the temperature of

8 the heater is increased.

1 20. A batch-type kiln, comprising:

2 (a) a kila body cylindrical in shape;

3 (b) a cylindrical heating chamber disposed within
4 the kiln body and concentric thereto;

Has Been Replaced
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nmeans of heaters 4 di sposed around the object and to allow the
objects being fired to equally contact the atnospheric gas, tabl e
10 is rotated. In this regard, a rotary shaft 15 of a 5 notor 14 is
linked to the |l ower central portion of table 10.
-14-
5 (e} a plurxality of heaters disposed within and
6 concentric to the heating chamber;
7 (d) a plurality of gas supply tubes for
8 introdueing a gas into the heating chamberx,
9 the pluxality of gas supply tubes and the
10 plurality of heaters together forming the
11 same concentric circle with respect to the
12 heating chamber;
13 (e} an exhaust tube extending through an upper
14 wall of the kiln body along a central axis
15 thereof, for exhausting gas from the heating
16 chamber.
17 (£} a table disposed at the bottom of the heating
‘18 chamber, the table having a peripheral
19 portion and an uppex surface for supporting
20 an object to be treated, the peripheral
21 portion of the table and a portion ¢f the
22 kiln body defining a gap therehetween, the
23 gap forming a gas-introducing path for
24 introducing a gas into the heating chamber;
25 {g) an annular gas supply inlet in communication
28 with the gas-introducing path for introducing
27 a gas therethrough; and :
28 {h) means for raising and lowering the table.

heet Has Been Replaced
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domnmard by neans of a raising-and-Iowering device 17, such as.a
hydraulic cylinder. Thus, table 10 can be rotationally driven by
notor 14, and can be vertically 10 driven upward and downward by

rai si ng-and-| oweri ng device 17. Step portion 11,
formed at the outer periphery of table-15- 10, is fornmed by a

hori zontal face 1la and a vertlcaETface 11b. Faces 1la and 11b are

di spbsed in the vicinity of &BS A gas-introduci ng

path218 (FIG 3)al fiovel batcnf-tewedkbyn tdin Qaﬁebﬁé&’e@f‘-@éélfw&%bfoﬁrél and a
portéon of c i.nner. frane 20 is

pl acdd on tﬁﬁqﬁlfl%? e q‘ﬁﬁeFF’Bﬁﬁ%ﬁs o d5d 151 E&Ynalbé)(fy heating an outer
framg 21 i sch@mber dptposs oushinntbe Kilambody, swhbch Nais ai hieheeput er

perigheral  disposed PREIOMH, | WRhLTE AAF a’&%dogeapaee&@tb%oﬁqg@' chpterval,

for r.om rom out er
cyI|ﬁdr|calh§PFEBﬁaﬁ¥EWb§E?|Q?°f5Pg%ﬁn$§Vﬁq¥ & PpRiBh A hroFtion and j nner
fran®2 20 andnoupperfsunfad for supporting an object to ke treated.

8 The peripheral portion of the table and a portion of the

9 kiln body define a gap therebetween. This gap forms a gas-
10 introducing path for introducing a gas into the heating

11 chamber. The batch-type kiln is capable of preventing

12 accunulation of a binder component in the gap between the
13 table and the kiln wall.

This Sheet Has Been Replaced
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25 %2 K di %%ﬁérggp%éﬁ<r‘?\"§"ﬁ’2’a ’F’"é'&‘ g an upPer portaencsstsache .17
kiln is formed at the upper portion of air chanber 22, whi | e 1 %n
portios i

annular air supply portion 23 is forned at a | ower
chanber 22. Froman air supply source (not shown), air is supplied
to supply portion 23 via an air 30 adm ssion opening 23a. The air |is
supplied into air chanber 22 froma plurality of bl owout openings

23b forned at constant pitches in the upper wall of supply portion
23. In this way, the air in air chanber 22 flows upward and is
nul ar

di scharged from di scha ge open
gas-introducing portio
supply portion 23. Air

bel ow annul ar air

223

—— b
el V77T 77 F 7
]6 LLS r 77 7z //////////////// 4

FIG. 1
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dividing plate 25, which also serves as a supporting plate (Zbdm)
supporting the bottom surface of kiln body 1. A gas, whi ch is of
the sane type as that supplied to gas supply 5 tube 6, is supplied to
gas-introducing portion 24 through a gas adm ssion opening 24a. The
gas is then bl own radially inwardly froma plurality of bl owout
openi ngs 24b forned at\\ TS pi t ches al ong an i nner wall of
gas-i ntroduci ng passes through gas-introducing
path 18 10 and i nt 2" g T €l edspecifically, as shown in
FIG 3, the gas flows i ' e\ hori zont al - face 1lla
of step portion 18.0 8% QU
vertical face 11b of

I8 2 il
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uniformy into heating chanber 3. The operation of(éh/’i In
havi ng t he above-descri bed construction is discussed bel ow.

Table 10 is | owered by raising-and-1owering device 17 to allow the
pl acement of a plurality of boxes 19 on top of 20 each other on table
10. Table 10 is next raised to i ntroduce boxes 19 into heating
chanber 3. Table 10 is rotated .by notor 14, and power is
supplied to heaters 4 in drder to heat t £ heati ng chanber 3 to a

predeterm ned tenperature. S supplied from 25 gas

Atnnsphbrlc gas

supply tubes 6 to heating ¢ [0 - i dewaxing step. In
t he dewaxi ng step, or gani i orped Ry deconposition is
produced from partx ol ded from 'ﬁ .e., the objects to be
fired). This gas at ts R t he bottom portion of
heati ng chanber 3 due,3Q weijght. The
i ntroduction of at pe as tihe atnmospheric gas
t hr ough gas- ; &8i ng [chanber 3 via gas-
Lo By
vh ]
10 & i 234
N\ x‘.;_‘,?—-24a
YR
A
L . H
- FIG. 3
This She
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|ntrodftrng‘ggﬂygﬁg (ﬁ bejuni formy bl own out from I 7ot he
-gap be é an( tab e -10, thereby preventing 35 t he” gas
'producéd e\tgrléﬁor} r‘(pb iP g frdm flowing into t he gap.
The | SRS hor HPAES 2 cOr PR «in fthe vicinity of the wal | of
Kiln b d Bgt‘%ep‘?ge |ent°a94ﬁ§ﬂdrt bl e 10, thereby
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DATE OF RECEIPT.0..0nonl -1-
BATCH-TYPE KILN
BACKGROUND OF THE INVENTION
This application is based on Japanese Priority
Application Hei 8-56944, the contents of which are hereby
5 incorporated by reference.
1. Field of the Invention
The present invention relates a batch-type kiln having
particular applicability in the performance of firing
treatments, such as a dewaxing step and a firing step, on a
10 ceramic product, such as a ceramic capacitor.

2. Description of the Related Art

Conventional batch-type kilns comprise a heating
chamber and a table. The heating chamber is formed by
placing a rod-shaped or U-shaped heater within a box-shaped

15 or cylindrical kiln body. A table is disposed at the bottom
portion of the heating chamber and is capable of being
raised and lowered. A sagger containing a ceramic product
is placed on the table, and the table is raised to place the
sagger into the heating chamber for firing treatment. Upon
completion of the treatment, the table is lowered and the
sagger is removed from the kiln.

Conventionally, dewaxing and firing steps are
successively performed on the ceramic product. However, in
so treating the ceramic product in conventional batch-type

25 kilns, the treatment of an organic binder produced during
dewaxing becomes a problem. Decomposition of the binder
produces a gas which is heavier than air. This gas flows
downward towards the bottom of the heating chamber. There
is a narrow gap between an outer peripheral portion of the

30 table and the kiln body, the temperature of the gap being
less than 100°C during firing. As a result of this
relatively low temperature in the gap, the gas produced from
binder decomposition which flows therethrough liquefies or



reduci ng penetration of the gas produced by bi nder

i on

~into the heat-resistant materials formng kiln 5 REPEH@ENHHﬁB lle 10.
The exhaust gas created in the heating chanpeF—+s—exhaist ed tihr ough
exhaust tube 7 at the top portion of the kiln 0 2.0 1997 i he
dewaxing step is followed by a firing step. Mre %peC|f|caI t he
supply of atnospheric gas from gas supply 10 t 4bg_6_and-f+rem—
gas-introduci ng path 18 is stopped, and_Ehe tenperature of heaters
4 is raised to fire the object being treate ough t he

bi nder Cogp%cg'f‘%ﬁlffggm Q&:’E\Qndﬁtln% as Wuﬂ%ww ced 'nS FeERIBLR) Y

deconpose smal | er |n er conponent
in the gap Heehken I% additicm &Lh®y kd\r{‘d‘ 3 Ay 12 a%8 meceamsunt

adhering tog felt mt:éleha\@iluoéuiqd;mgma/ce]matlherqtne @a@:‘\/%ﬂ:tddﬂﬁed by
deterioration s| st ant nd redu0|ng the anount

. _nenher.s
of dire o Bindep drempaBhyich benctratds 1itRl Wl GRS
chagber 22 macépiakd eaushngEhe penen&zﬁedxﬁnnﬂuredompmﬁenuwuﬁ I«I n body
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effect can result in reduced heat insulation, electrical
leakage, or other problems.

S Y OF THE INVENTIQON
-0 Accordingly, an object of the present invention is to
provide a batch-type kiln which can prevent accumulation of
2 binder component in, for example, a gap formed between a
table and a kiln wall.
According to one aspect of the invention, there is
15 provided a batch-type kiln. The kiln comprises a kiln body
and a heating chamber disposed within the kiln bedy, which
has a heater disposed therein. A table is disposed at the
bottom cf the heating chamber, the table having a peripheral
portion and an upper surface for supporting an object to be
20 treated. The peripheral portion of the table and a portion
of the kiln body define a gap therebetween. This gap forms
a gas-introducing path for introducing a gas into the
heating chamber.
According to a second aspect of the invention, there is
25 provided a batch-type kiln, which comprises 2 kiln body and
a heating chamber disposed within the kiln body, the chamber
having a heater disposed therein. A table is disposed at
the bottom of the heating chamber for placing thereon an
cbject to be fired. The table is capable of being raised
30 - and lowered. A gas-introducing path is also provided, for
introducing into the heating chamber a gas which is the same
type as an atmospheric gas in the kiln from a gap between an
outer peripheral portion of the table and the kiln body.
The gas produced in the heating chamber by binder
35 decomposition flows downward, attempting to flow into the




allowing air chanber 22 to be used as a type of heat- resistant

| ayer. Therefore, heat-resistant nenber 2 can be

! Y t han
previ ously possible, reducing the size of 25 Kk Rgﬂﬁg@&ﬂgﬂ!ﬁgﬁgﬂ

During the cooling process, air is supplied from blomo%§ opgny ngs
23b of air supply portion 23 into air chanbgr {22 22W Y87 di kchar ged
from di scharge openi ng 22a. The accunul ated ihgat in air chalber 22
is thereby renoved at 30 one tine. As a result], The cooling tinme of

kiln body 1 is reduced. -3- The present inventies-s not

limted to the above- descrjbed enbodi nent. For exanpl e,
body of theS3p betweesn dhenitabhee@idotheakisd ROSapeHoWBER Y hRH

the kiln

cylindrical .sufplying the dawle Ri®IE quldi he tha hakbgphasibeghgdescrhbed

' I t he tahl e can be one which
as a kilrnOtt tzl'on ﬁ%:thee’gap and’ l?z.m'.o t?xe % i %a

only noves in the
eating chamber” prevents

the gas formed by bindexr decomposition from flowing into the
5 gap, thus preventing accumulation of the binder component

in the gap. 1In addition, the gas produced by binder

decomposition in the vicinity of the kiln body becomes

agitated due to the inflowing gas, thereby reducing binder
component adhesion onto and penetration into the kiln body

10 and the table.

The gas supplied intoc the heating chamber is the same

type as the atmospheric gas in the kilﬁ, so that the

atmosphere in the kiln will not be disturbed. 1In the batch-
type kiln in which a degreasing step and a firing step are
15 successively performed, the aforementioned gas is introduced

only during the dewaxing step, such that the gas is not

supplied during the firing step.

In the above-described kiln, it is preferable to supply

a gas which is of the same type as the atmospheric gas,

20 along the horizontal face of a step (formed at the outer
peripheral portion of the table) from the outer periphery
inwardly, and then to allow the gas to flow upwardly along
the vertical face of the step and into the heating chamber.
In such a case, the gas-supplying path is non-linear, which

25 reduces the amount of heat escaping from the heating

chamber, and allows heat to be left in the gas flowing

through this path. As a result, a temperature drop in the

kiln occurs less often.

When the outer periphery of the heater is covered with
30 a thermal resistant insulating tube, it is fully protected

from the binder component produced during the dewaxing step,

thereby eliminating the problem of electrical leakage

occurring between heaters or between a heater and the kiln

body. In addition, in such a case, effects on the

3s properties of the object to be fired due to evaporation of
impurities contained in the heater are reduced. Further,
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ects on ghe heater due to evaporation of impurities
contained in the object to be fired are reduced.

It is preferable to form a cylindrical air chamber at
an outside wall of the kiln, and provide the chamber with an
opening for admitting air into the air chamber and an
opening for discharging air therefrom. In such a case, when
the temperature rises in the kiln, the air chamber is used
as a heat-insulating layer. During the cooling process, the
accumulated heat in the air layer is removed by allowing the
air to circulate via the air admission opening and the air
discharge opening, thereby removing the. accumulated heat in
the air layer for effective cooling.

BRIEF DESCRIPTION QF THE DRAWINGS
The cbjects and advantages of the invention will become

apparent from the following detailed description of the
preferred embodiments thereof in connection with the
accompanying drawings in which like numerals designate like
elements, and in which:

FIG. 1 is a sectional view of a batch-type kiln in
accordance with the present invention;

FIG. 2 is a sectional view taken along line A-A of the
batch-type kiln of FIG. 1; and

FIG. 3 is an enlarged view of section B of the
batch-type kiln of FIG. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE INVENTION
with reference to FIGS. 1 to 3, one embodiment of a
batch~type kiln in accordance with the present invention
will be described. : _
The batch-type kiln comprises a cylindrical kiln body 1
having an opening at the bottom portion thereof and formed
by a heat-resistant member 2 made of, for example, ceramic
brick or felt. The kiln further includes a heating chamber
3, which has a plurality of spiral heaters 4 disposed in a
concentric manner with heating chamber 3. Spiral heaters 4

vertical direction. Therefore, the table
one which is disc-shaped. For exanple, the table can J{SEPUACGEMENI r.ch.ilmi cal
"in shape, in addition to one having a step pof t n fornmed. t he
outer peripheral portion of the table. 5 In suchja c@§éJUPH899as
supply path can extend linearly upwar d. Al t houghj iin
the foregoing description, the atnospheric gas supply tube and |t he
gas-introduci ng path were descri bed as being separate fromone
anot her, the supply tube can be 10 HWininated. In this case, the gas



in place of the supply tube. In such a case, however|REM ACEMENT bHFFﬁtl | |
~necessary to provide a gas supply tube for supplying [ "atnospheqic

gas into the boxes, since the gas-introducing pa@&%qﬂys a{gas
current to be generated on the table. 15 Ther efjor en t

gas-introducing path is used as a substitute flo L—Lhe-gas—supply
tube, it is preferable that the object to bej fired not be contjai ned
in a sagger. : In addition,_thhough t he-extaust—tube—or
removi ng exhaust gas has been deScribed as being disposed at the

top 20 t]
di sposed atpggé gﬁgogé @f"@qn 15&13?8{' O%{ rm)re aeldt hough
t he heat erslnEOehbebhngesbamu 3 througlasﬂmwnp%w rveﬂig]eda-cm?f@emer’i Gal ly

hori yont ai 1y, i nopAEEgcREaters 4 axe coldibd aTbmy e O e ana.
The heatersoﬁﬁéﬁBBFVéEhEEHE%éW%%B %rkﬁﬁ&r?ﬁskﬁ%ﬁﬁﬁx&FSU1atln9 Tyhe Rddi tion

to Being spekabpgh@peda tovRyesl pee:SbRPed of the hedwd@i£r s miveulsd dzmve
Lg;?;?g{ pogé:gggﬁ t Egggc?fd% éggégfgl which doesrhégmaffse of U-shaped
penetration of a binder component or the like, such as fine
alumina or silica ceramic. The bottom end opening of tube S
butts against the bottom portion of kiln body 1. 1In this
10 way, the gas produced in heating chamber 3 by binder
decomposition is prevented from flowing into tube 5.
Gas supply tubes 6 are disposed in the same concentric
pattern formed by spiral heaters 4. Like spiral heaters 4,
gas supply tubes 6 are inserted into heating chamber 3
15 through the ceiling of kiln body 1. PFrom a gas supply
source (not shown), an atmospheric gas which is suitable for
use in the dewaxing step and the firing step, 1.e., air or
any of its components {e.g., Ny ., H, and H,0), is supplied to
gas supply tubes € in order to introduce the atmospheric gas
20 towards the center of heating chamber 3 through blowing
openings 6a.

An exhaust tube 7 is provided at an upper portien of
kiln body 1 in order to exhaust gas from heating chamber 3.
As shown in FIG. 1, exhaust tube 7 is preferably disposed
25 along the central axis of heating chamber 3. Exhaust tube 7
is connected to an exhaust gas treating device (not shown).
A table 10 with a step portion 11 formed at an outer
periphery thereof is disposed at the bottom porticn of
heating chamber 3. Table 10 is made of a heat-resistant
30 material such as described with reference to kiln bedvy 1. A
ceramic plate 12 is horizontally supported by means of
plural columns 13, sc as to be raised from the upper surface
of table 10. Plate 12 is used to hold one or more saggers
19 each containing an object to be fired. Such an object

35 can include, for example, a molded part formed from a
ceramic.
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30 shoul d be present when covered with a heat-&gﬁﬂéﬂlﬂnENT‘SHEET
-insulating tube. For spiral heaters, the term nal plrfions dre at
‘one side and are rod-shaped, thereby allow ng the ukel 02 JUN 9%
cylindrical tube. Thus, the arrangenent becones sinple, and |costs
are reduced. 35 It is preferable that thelheat=resTsTant
I nsul ating tube be nade of a material, such as alumna or silica
-10- ‘

-6~

In order to uniformly fire the object by means of
heaters 4 disposed around the object and to allow the
objects being fired to equally contact the atmospheric gas,
table 10 is rotated. In this regard, a rotary shaft 15 of a
motor 14 is linked to the lower central portion of table 10.
A plate 16 mounted to motor 14 can be driven vertically
upward or downward by means of a raising-and-lowering device
17, such as a hydraulic cylinder. Thus, table 10 can be
rotationally driven by motor 14, and can be vertically
driven upward and downward by raising-and-lowering device
17. |

Step portion 11, formed at the outer periphery of table
10, is formed by a horizontal face 1la and a vertical face
l1lb. Faces lla and 1llb are disposed in the vicinity of
heating chamber 3. A gas-introducing path 18 (FIG. 3) is
formed by the gap between step portion 11 and a portion of
kiln body 1.

A metallic innexr frame 20 is placed on the outer
peripheral face of kiln body 1, and an outer frame 21 is
placed over inner frame 20 such that at the outer peripheral
portion, inner frame 20 is spaced at an equal interval, for
example, from 20 to 30 cm, from outer frame 21. A
cylindrical air chamber 22 is formed in this space between
innexr frame 20 and ocuter frame 21.

A discharge opening 22a facing an upper portion of the
kiln is formed at the upper portion of air chamber 22, while
an annular air supply portion 23 is formed at a lower
portion of air chamber 22. Prom an air supply source (not
shown), air is supplied to supply portion 23 via an air
admission opening 23a. The air is supplied into air chamber
22 from a plurality of blowout openings 23b formed at
constant pitches in the upper wall of supply portion 23. 1In
this way, the air in air chamber 22 flows upward and is
discharged from discharge opening 22a.

An annular gas-introducing portion 24 is formed at a
point below annular air supply portion 23. Air supply
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ceram c, which does not allow penetration of a bi Lﬁ(}ﬁﬁ —~C nent, is

fine, and is not conducti ve. As can be}under & §7fr t he
‘foregoi ng description, a gas-introduci ng pa hfngg ge'ded i h order
to introduce a gas 5 which is of the sanme typelas the atmmsphefic gas
in the kiln fromthe gap between the outen peripheral porti¢n of

t he table and the kiln body. The gas blo out from-the—geas-

i ntroduci ng path prevents the flow of a bi nder gas produced by
deconposition into the gap between the tabte and the kiln 10 body,

wher eby accunul atfi on of the binder conponent in the gap is
prevent ed frRAFGETrE AP IR SIARTERPINCINGe PeFSion 24 arg §@RAZAEY BYnder

deconposi ti adiveidime plaiaidy, ahhildie aldd serves asOh shpphediingd palhamber is
agitated due.to the inflow as t hereby .reduci ng the anount of
bi nder conp ts‘éﬁfﬁ%%’d?? fg’% %°Etr5’m FURTRS5e & %%Pog?ﬁ(t g"t hé& €3e and
the heat-resssicintis of the remmeertype isngHate skigplieddyo gas supply
5 tube 6, is supplied to gas-introducing portion 24 through a
gas admission opening 24a. The gas is then blown radially
inwardly from a plurality of blowout openings 24b formed at
constant pitches along an inner wall of gas-introducing
portion 24. The gas passes through gas-introducing path 18
10 and into heating chamber 3. More specifically, as shown in
FIG. 3, the gas flows radially inward along the horizontal
face 1lla of step portion 11 of table 10, and then flows
upwardly along vertical face 11b of step portion 11. 1In
this manner, the gas is flows upwardly, concentrically, and
15 uniformly into heating chamber 3.
The operation of the kiln having the above-described
construction is discussed below.
Table 10 is lowered by raising-and-lowering device 17
to allow the placement of a plurality of boxes 19 on top of
20 each other on table 10. Table 10 is next raised to
introduce boxes 19 into heating chamber 3.
Table 10 is rotated by motor 14, and power is supplied
to heaters 4 in order to heat the heating chamber 3 to a
predetermined temperature. Atmospheric gas is supplied from
25 gas supply tubes 6 to heating chamber 3 to perform a
dewaxing step. In the dewaxing step, an organic binder gas
formed by decomposition is produced from parts molded from
ceramic (i.e., the objects to be fired). This gas attempts
to accumulate at the bottom portion of heating chamber 3 due
30 to its relatively heavy weight. The introduction of a gas
which is the same type as the atmospheric gas through gas-
introducing portion 24 into heating chamber 3 via gas-
introducing path 18 causes it to be uniformly blown out from
the gap between kiln body 1 and table 10, thereby preventing

3s the gas produced by binder decomposition from flowing into
the gap.



-11- VWHAT IS CLAIMED IS: 1

conprising:. 2 (a) a kiln body; : ‘ NT S‘ ET (b) a
heati ng chanber disposed within the kiln 4 Lfgzﬂﬂg—- body, the
heati ng chanber having a heater 5 Qhﬁg her ei n;
6 (c) a table disposed at the. botijt mQ2 ing 7

chanber, the table having a peri pheral

The gas also generates a current in the vicinity of the
wall of kiln bedy 1 and the region around table 10, thereby
reducing penetraticn of the gas produced by binder
decomposition into the heat-resistant materials forming kiln

5 body 1 and table 10. The exhaust gas created in the heating
chamber is exhausted through exhaust tube 7 at the top
portion of the kiln.

The dewaxing step is followed by a firing step. More
specifically, the supply of atmospheric gas from gas supply

10 tube 6 and from gas-introducing path 18 is stopped, and the
temperature of heaters ¢ is raised to fire the object being
treated. Here, although the binder component, remaining in
heating chamber 3, is completely decomposed by heat, there
is a smaller amount of binder component in the gap between

15 table 10 and kiln body 1, and a smaller amount adhering to
the wall of kiln body 1, thereby preventing deterioration of
the heat-resistant members and reducing the amount of dixrt
on kiln body 1.

As described above, air chamber 22 is formed at the

20 outer peripheral portion of kiln body 1. As the temperature
rises, air supply to air chamber 22 is stopped, thus
allowing air chamber 22 to be used as a type of heat-
resistant layer. Therefore, heat-resistant member 2 can be
made thinner than previously possible, reducing the size of

25 kiln body 1. '

During the cooling process, air is supplied from
blowout openings 23b of air supply portion 23 into air
chamber 22, and is discharged f£rom discharge opening 22a.
The accumulated heat in air chamber 22 is thereby removed at

30 one time. BAs a result, the cooling time of kiln body 1 is
reduced.

The present invention is not limited to the above-
described embodiment. For example, the kiln body of the
present invention can be a shape other than cylindrical.

35 Furthermore, while the table has been described as a
rotating table, the table can be one which only moves in the



8 portion and an upper s
an object to be treated, the peripheral 10
the table and a portion of the 11

gap therebetween, the 12

’ BEt
RF?RFEMEMUW (r)]?t igo n of

i | \g97bodly | defining a
af ﬁb?n¥ﬁ£k§ gag- iintroduci ng

path for 13 I ntroduci ng a.jgas_in tiing
chanber. 1 2. The batch-type kil n according to claijm1
wherein 2 t he peripheral portion of the t ' a step portion
3 conprised of a horizontal surface-8nd a vertical surface, 4 t he

gas-introduci ng path being fornmed between a portion of 5 the kil n body
and the st epVpbFifdh dirqction. Thexpforerhdhst@Rlsy gé Wt ldedsrdi 56 to
claiml, furéherwBich isCOIEEISHdPed. Ja3%1S WRInpldibaHert dplle @duwcihag a gas

into the 3 cyliggggégg fgaé ;gé, in addition to one having a step
portion formed at the outer peripheral portion of the table.
5 In such a case, the gas supply path can extend linearly:
upward.

Although in the foregoing description, the atmospheric
gas supply tube and the gas-introducing path were described
as being separate from one another, the supply tube can be

10 eliminated. In this case, the gas supply path can be used
in place of the supply tube. In such a case, however, it is
still necessary to provide a gas supply tube for supplying
atmospheric gas into the boxes, since the gas-introducing
path causes a gas current to be generated on the table.

1s Therefore, when the gas-introducing path is used as a
substitute for the gas supply tube, it is preferable that
the object to be fired not be contained in a sagger.

In addition, although the exhaust tube for removing
exhaust gas has been described as being disposed at the top

20 portion of the heating chamber, it can optionally be
disposed at the side portion thereof.

Furthermore, although the heaters have been described
as being arranged concentrically and vertically with respect
to the kiln body, they can be arranged horizontally, in the

25 case where the kiln body is square in shape.

The heaters themselves can be rod-shaped or U-shaped,
in addition to being spiral-shaped. However, rod-shaped
heaters should have terminal portions at both ends thereof.
In the case of U-shaped heaters, an elliptical section

30 should be present when covered with a heat-resistant _
insulating tube. For spiral heaters, the terminal portions
are at one side and are rod-shaped, thereby allowing the use
of a cylindrical tube. Thus, the arrangement becomes
simple, and costs are reduced.

35 It is preferable that the heat-resistant insulating
tube be made of a material, such as alumina or silica



1 4. The batch-type kiln according to claim1, wherein 2

the heater is at |east partially covered with a heat- 3 resi st ant

i nsul ating tube al ong an outer peripheral portion 4 t her eof . 1
5. The batch-type kiln according to claim4, wherein 2 a bottom
end of the heat-resistant insulating tube is i.n 3 contact with the
bott om of the heating chanber, thereby 4 preventing gas in the
heati ng chanber fromentering the 5 10 t ube.

ceramic, which does not allow penetration of a binder
component, is fine, and is not conductive.
As can be understood from the foregoing description, a

gas-introducing path is provided in order to introduce a gas

5 which is of the same type as the atmospheric gas in the kiln
from the gap between the outer peripheral portion of the
table and the kiln body. The gas blown out from the gas-
introducing path prevents the flow of a binder gas produced
by decomposition into the gap between the table and the kiln

10 body, whereby accumulation of the binder component in the
gap is prevented from occurring. In addition, the gas
produced by binder decomposition at the vicinity of the wall
of the heating chamber is agitated due te the inflowing gas,
thereby reducing the amount of binder component adhesion

is onto and penetration into the table and the heat-resistant
member forming the kiln bedy.

REPLACEMENT SHEET
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6. The batch-type kiln according to claim1l, wherein 2

the heater is spiral-shaped, rod-shaped, or U shaped. 1 7. The
bat ch-type kiln according to Eump t re—ki--r—bedy—and—the
heating chanber are cyli ndrl \“\mﬁ‘“wm REPL‘\CEMENT SHEET
bat ch-type kiln according to ciai‘m ¥, Whetein 2 alplfurarityof—tiept ers
are arranged concentrically with 3 respect to the hnatj@guﬂhpqper. 1
9. The batch-type kiln according to claim8, furtherj|2 conpri si a
plurality of gas supply tubes for introdddi-ng a

WHAT IS CLAIMED IS:

1. A batch-type kiln, comprising:
(a) a kiln body;
(b} a heating chamber disposed within the kiln
body, the heating chamber having a heater
disposed therein;

(c) a table disposed at the bottom of the heating

chambexr, the table having a peripheral
portion and an upper surface for supporting
an object to be treated, the peripheral
portion of the table and a portion of the
kiln body defining a gap therebetween, the
gap forming a gas-introducing path for
introducing a gas into the heating chamber.

2. The batch-type kiln according to claim 1, wherein
the peripheral portion of the table includes a step portion
comprised of a horizontal surface and a vertical surface,
the gas-introducing path being formed between a portion of
the kiln body and the step portion.

3. The batch-type kiln according to claim 1, further

comprising a gas supply tube for introducing a2 gas into the
heating chamber.

4, The batch-type kiln according to claim l..wherein
the heater is at least partially covered with a heat-

resistant insulating tube along an ocuter peripheral portion
thereof.

5. The batch-type kiln according to claim 4, wherein
a bottom end of the heat-resistant insulating tube is in
contact with the bottom of the heating chamber, thereby

preventing gas in the heating chamber from entering the
tube.



3 gas into the heating chanber, the plurality of ga

tubes and the plurality er formng the
concentric circle with j “ ﬂ““ﬂt”ﬁ}m ti ng chanber.
The batch-type kiln acc I 2, wherein 2

-
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gas supply tubes each has plural blow 3 openi ngs fa¢i ng the centr
axi s of the heating chanber. 1 11. The batch-type kiln
according to claim 10, further 2 conprising an exh '

t hrough an upper wall 3 of the kilhl%bdy al ong a central axis thereof,

for 4 exhausting_gas, fromthe heatiing chagber. . 12, The
bat ¢h-type kiln ccoraﬁﬁgb?Bcg}EYR?l,l %r%&ﬁﬁréghg tocg}ﬁﬁWsﬁTmeﬁEﬁ&nfor
rai @i ng andtheweeabgrt s spbral-shaped, rod-sHaipedher batsiapede kil n
according to claim 12, further

1 7. The batch-type kiln according to claim 1, wherein
the kiln-body and the heating chamber are cylindrical in
shape.

1 8. The batch-type kiln according to claim 7, wherein

2 a plurality of heaters are arranged concentrically with

3 respect to the heating chamber.

1 9. The batch-type kiln according to claim 8, further

2 comprising a plurality of gas supply tubes for introducing a

3 ‘gas into the heating chamber, the plurality of gas supply

4 tubes and the plurality of heaters together forming the same

5 concentric circle with respect to the heating chamber.

1 10. The batch-type kiln according to claim 9, wherein

2 the plurality of gas supply tubes each has plural blow

3 openings facing the central axis of the heating chamber.

1 11. The batch-type kiln according to claim 10, further

2 comprising an exhaust tube extending through an upper wall

3 of the kiln body along a central axis thereof, for

4 exhausting gas from the heating chamber.

12. The batch-type kiln according to claim 1, further

2 comprising means for raising and lowering the table.

1 13. The batch-type kiln according to claim 12, further

2 comprising means for rotating the table. '

1 14. The batch-type kiln according to claim 1, further

comprising an annular gas supply inlet in communication with -
3 the gas-introducing path for introducing a gas therethrough.



2 conprising neans for rotating the table 1 4§HE ﬁ‘
batch-type kiln according to claim11, further ul ar

RE
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-13- 1 15. The bafchctype ki I’'n accordlng claim1, furtthar 2
conprising an air chanber circunscribing the kiln bodyt—the

-13- L

15. The batch-type kiln according to claim 1, further
comprising an air chamber circumscribing the kiln body, the
air chamber having an annular air supply portion for
introducing air into the air chamber.

w W N

16. A method of using the batch-type kiln according to
claim 1, comprising:

(a) introducing an object into the heating
chamber; and

(b) performing a dewaxing process on the object
by heating the heating chamber and by
supplying an atmospheric gas through the gas-
introducing path.

W ~3 6 ! o W N

)

17. The method according to claim 16, further
comprising rotating the object during the dewaxing process.

%

18. The method according to claim 16, further
comprising performing a firing process on the object after
the dewaxing process, wherein the atmospheric gas supplied
through the gas-introducing path is stopped, and the
temperature of the heater is increased.

U W N

18. The method according to claim 16, further
comprising providing an air chamber circumscribing the kiln
body, the air chamber having an annular air supply portion,
wherein air is introduced into the air chamber through the
air supply portion when the temperature of the heater is
decreased, and wherein airflow into the air chamber through

the air supply portion is stopped when the temperature of
the heater is increased.

™ A oW W W

20. A batch-type kiln, comprising:
(a) a kiln body cylindrical in shape;
(b) a cylindrical heating chamber disposed within
the kiln body and concentric thereto;

[ TS B S B o



3 air chanmber having an annul ar air supply portion pes

introducing air into the a 16. REP&A@E%’
the batch-type kiln accord“mg Il lmnHlHu m 1, conprigi fig;

(a) introducing an object LhEH eating 4

and 5 (b) performng a demaX|ng proce
by heating the heating chanber and by 7

at nospheric gas through the gas-

17. The nethod according to cIa|n116 T%ﬁther
the_object during the [ ess net ho
accérdl ng to claim 16(gfur? r@g‘%ﬂ b4 %%r#ﬁ‘?%?% cb’eﬁq%ﬁ’erﬁ r?bﬂ-’}lﬂ d
proéess on the object afte:ror&:entrld hes delves i enar jriep cctsgbenher ei Nt he

at mgspheric gas suppl kgpl plurgﬂrg}l@f t;;s gﬁfpﬂﬁ r%;ecg gk, pat his

stopped and the
introducing a gas into the heating chamber,

chanfjer
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9 the plurality of gas supply tubes and the
10 plurality of heaters together forming the
11 same concentric circle with respect to the
12 heating chamber;
13 (e} an exhaust tube extending through an upper
14 wall of the kiln body along a central axis
-9 thereof, for exhausting gas from the heating
16 chamber.
- 17 (£) a table disposed at the bottom of the heating
18 chamber, the table having a peripheral
19 portion and an upper surface for supporting
20 an object to be treated, the peripheral
21 portion of the table and a portion of the
22 kiln body defining a gap therebetween, the
23 gap forming a gas-introducing path for
24 introducing a gas into the heating chamber;
25 (g) an annular gas supply inlet in communication
26 with the gas-introducing path for introducing

w

a gas therethrough; and
28 (h) means for raising and lowering the table.



5 tenperature of the heater is increased. 1 19 The

met hod according to claim 16, further 2 conpri si h
chanber circunscribing the kiln 3 body, the air

annul ar air supply portion, 4 wherein air is inty i 1
chanber through the 5 air supply porilon when th @Qqé tthe
heater is 6 decreased, and wherein a Pflow into cha

t hrough 7 the air I r |s st opped whenj the. fpnhprafn f 8
the heater is increaseﬁi?ea ¥Y98 k&fn A bat ch-type k|In conprlsiﬁg: 2
(a) ;@ kiln body cylindrical [

heatlng chanber di sposed wt

%,E@Tg&@eop&rns DISCLOSURE ™

B)y—a—cytmdr

the kiln bodX and

condentric theredonovel batch-type kiln and a method of use therecf are

The kiln comprises a kiln body and a heating

A table is disposed at the bottom of the

This gap forms a gas-

The batch-type kiln is capable of preventing

3 provided.

4 chamber disposed within the kiln bedy, which has a heater
5 disposed therein.

€ heating chamber, the table having a peripheral portion and
? an upper surface for supporting an object to be treated.
8 The peripheral portion of the table and a portion of the
9 kiln body define a gap therebetween.
10 introducing path for introducing a gas inte the heating

L chambex.

12 accumulation of a binder component in the gap between the
13 table and the kiln wall.

Fig. 1
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concentric to the heating chanber; 7 (d) plurality of gas
- supply tubes for 8 i ntroduci ng a gas REPQACEMEMHS El

chanber, 9 the plurality of gas supplly tobes—and LE KD
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t hereof, for exhausting gas fromthe heating 16

chanber. 17 (f) a table disposed at the bottom of the
heating 18 chanber, the table having a peripheral 19
portion and an upper surface for supporting 20 an
object to be treated, the peripheral 21 ) portion of the
table and a portion of the 22 kil n body defining a gap
t her ebet ween, the 231 2gap form ng a gas-introducing path
for 24 i e+hrg-2 gas into the heating chanber; 25

st ation 26

(g) an annul ar gas shgpl_ '
QNG das therethrough; and 28

Wi th the gas-introduci ng pa
(h) neans for raising (8%
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