SPECI F1 CATI ON : ASH MELTI NG FURNACE FI ELD OF
THE | NVENTI ON The present invention relates to inprovements in h

mel ting furnace wherein incineration ashes discharged from a pal or

i ndustrial waste incinerator are nelted by wusing a burner, then cooled and
solidified, so as to reduce the volunme af-incineration ashes and nmake them
har ml ess. BACKGROUND OF THE | NVENTI ON The bottomwal |l of the furnace
body in this known type of ash nelting furnace is inclined downwardly from
the incineration ash charging side to | ag discharging side.
And the nelting chanber having a heatiﬁggﬁgg?gé?EPﬁstalled therein is
positioned on the discharging side of the furnace body, while a preheating
chanber is

ASH MELTING FURNACE

FIELD OF THE INVENTION
The present invention relates to improvements in an ash
melting furnace wherein incineration ashes discharged from
a municipal or industrial waste incinerator are melted by
using a burner, then cooled and solidified, so as to reduce

the volume of incineration ashes and make them harmless.

BACKGROUND OF THE INVENTION
The bottom wall of the furnace body in this known type of
ash melting furnace |is inclinéd downwardly from the
incineration ash charging side to the molten slag
discharging side. And the melting chamber having a heating
burner installed therein is positioned on the discharging
side of the furnace body, while a preheating chamber is
disposed on the charging side of the furnace body for
drying and heating the incineration ashes charged into the
furnace body, by the combustion exhaust gases produced in
the melting ¢ mbe Lre- _~Further{;i§§t§}led on the charging
side of the fih.n?cex‘body "ﬁrev"an;-}aéf‘if ér:iarging hopper and an
ash push-out device.

The bottom wall of the furnace body is straight,.i.e.,
planar in transverse cross section.

Therefore, in the preheating chamber, the incineration



di'sposed on the charging side of the furnace body for drying and heating
the incineration ashes charged into the furnace body, by the conbustion

exhaust gases produced in the nmelting chanber. Further, installed on the
charging side of the furnace body are an asg chargi ng hopper and an ash
push-out device. The bottom wal | of 2the furnace body is straight,

I.e., planar in transverse cross section. Therefore, in the

preheati ng chanber t he incineration - 2-
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to the dischargi'hg side on inclined bottomwall of the furnace body.
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where they are heated and nelted by the burner

while the incineration ashes are moving to the discharging
side on the inclined bottom wall of the furnace body. The
thus preheated incineration ashes move into the melting
chamber, where they are heated and melted by the burner
installed in the melting chamber, whereupon the molten
ashes flow-down on the bottom wall until they fall down
into the cooling tank through a molten slag discharging
port formed in the discharging side. In the cooling tank,
they are cooled and solidified.

However, since the transverse sectional shape of the
bottom wall of the furnace body is straight, i.e., planar
throughout the width and since transverse uniform heating
by the burner is difficult, the ashes in the central region
are melted quickly but the ashes on the opposite sides
thereof are melted slowly.

Therefore, on the bottom wall, the rate at which the
molten slag flows dowh varies in different regions and the
state of the discharged molten slag is not wuniform,
Further, since the upper surface of the bottom wall is
inclined straight toward the discharging side, the
residence time of ashes is short. Therefore, there is a
problem that ashes tend to be discharged before they are

melted and another problem is that the molten slag spreads

on the entire surface of the bottom wall, tending to lower



install'ed in the mel ti ng chanber, whereupon the nolten ashes flow down on
the bottomwall until they fall down into the cooling tank through a
nolten slag discharging port forned in the discharging side. In the

cooling tank, they are cooled and solidified. However, since the
transverse sectional shape of the botitgmwall of the furnace body is
straight, i.e., planar throughout the width and since transverse uniform

heating by the burner is difficult, the ashes in the central region are
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di scharged nolten slag is not uniform Further, since the upper surface of

the bottomwall is inclined straight toward the discharging side,

the residence tine of ashes is short. Therefore, there is a problem

t hat ashes tend t SUMMARY s@fafife INYENIION: hey are nelted and anot her

problemis that the nolten slag spreads on the entire surface of the

bott om wal | , tend?h@ t?F?%ﬁ&ﬁ invention, which has solved the above
problems, provides an ash melting furnace for heating and
melting ashes by a burner, comprising a furnace body having
an ash charging port formed at one end and a molten ash
discharging port formed at the other end, a bottom wall for
said furnaée body inclined from one end to the other, an
ash preheating chamber formed above said bottom wall at ohe
end, and a melting chamber disposed above said bottom wall
at the other end and having a heating burner installed
therein, wherein the portion of said bottom wall closer to
the charging port of the melting chamber is convex in
transverse cross section, while the portion thereof closer
to the discharging por£ is concave in transverse cross
section.

With this arrangement, since the upstream portion of
the bottom wall in the melting chamber is convex in
transverse cross section while the downstream portion
thereof is concave in transverse cross section, the molten
ashes move also in the direction of the width of said
furnace body. Therefore, the molten ashes are maintained
in the uniform state, and the residence time of the ashes

is prolonged, preventing the ashes to be melted from moving

unmelted to the discharging port.



- 3- the tenperature of the nolten slag, causing the latter to solidify
nore easily to block the discharging port. SUWWARY OF THE | NVENTI ON
The present invention, which has solved the above problens, provides an
ash nelting furnace for heating and nelting ashes by a burner, conprising
a furnace body having an ash charging_-ppri fornmed at one end and a nolten
ash discharging port fornmed at the other end, a botton1ma|| for said
furnace body inclined fromone end to the other ash preheati ng chanber
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concave in transverse Ccross section.
drop occurs less frequently and since the molten ashes,
while retaining a high inertial force, move to the
discharging port, the occurrence of the blocked state of

the discharging port can be avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1is a complete sectional view showing the
schematic arrangement of an ash melting furnace according
to a first embodiment of the present invention;

Fig. 2 is a principal plan view of said ash melting
furnace;

Fig. 3 is a sectional view taken along the line I-I in
Fig. 2;

Fig. 4 is a sectional view taken along the line II-II
in Fig. 2;

Fig., 5 is a principal horizontal sectional view of an
ash melting furnace according to a second embodiment of the
invention;

Fig. 6 is a sectional viev taken along the line III-III
in Fig. 5;

Fig. 7 is a sectional view taken along the line IV-IV
in Fig. 5;

Fig. 8 is a principal horizontal sectional view of said

embodiment.;



Wth t'his arrangenent, since the upstreamportion of the bottomwall in
the nelting chanber is convex in transverse cross section while the
downstream portion thereof is concave in transverse cross section, the
nolten ashes nove also in the direction of the wdth of said furnace
body. Therefore, the nolten ashes are smmintained in the uniformstate,
and the residence tine of the ashes 1is prolonged, preventing the ashes to
be nelted fromnoving unnelted to the discharging port.

- 4- Further, gijg the d ‘é’psér el PrLL & Oa”ﬁ&ftitcihealbo%gﬁ‘ wahloy 1RQT  £RY.

since the nolten ashes gat I'n the centr region and flow to the
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the nolten ashes, while retaining a high inertial force, nove to the
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port can be avoi ded.
Fig. 10 is a principal sectional view of said
embodiment;
Fig. 11 is a viev taken as indicated by the arrows V-V
in Fig. 10;
Fig. 12 is a sectional view taken along the line VI-VI
in Fig. 9;
Fig. 13 is a view corresponding to the VI-VI section,
shoving a modification of the third embodiment; and
Fig. 14 1is a complete sectional view showing the

schematic arrangement of an ash melting furnace according

to a fourth embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 1 through 4 shov a first embodiment of the
invention,

In Fig. 1, the numeral 1! denotes an ash melting furnace
for melting ashes by a burner, and the bottom wall 3 of the
furnace body 2 thereof is inclined downwardly from the ash
charging side (one end side) to the discharging side (the
other end side),

The end wall 7 on the charging side of the furnace body
2 is formed with an ash charging port 21, while the end
wall 8 on the discharging side is formed with a discharging

port (also called a slag port defined for example by a



BRI EF- DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a conplete sectional view
showi ng the schematic arrangenent of an ash nelting furnace according to
a first enmbodi nent of the present invention; Fig. 2 is a principal plan
view of said ash nelting furnace; Fig. 3 is a sectional view taken
along the line I-I in Fig. 2 Fig.64 Is a sectional view taken al ong
the line ll-11 in Fig. 2 Fig. 5 is a principal horizontal sectiona
view of an ash nelting furnace according to a second enbodi nent of the

i nventi on; Fig. 6 iLs.a section eM/tak along, the [ine |11 in
Fig. 5; BRgSr7 Fg°; gec?ﬁgﬁg g#em#?ﬁk gFBﬁg ?%@efinh FRETRA %%rFlg
5; Fig. BeksrRel'LHCiPAho I ZORAl, sectional view of said

enbodi nent ;

The portion of the furnace body 2 adjacent the charging
port 21 defines an ash preheating chamber 11, and the
portion thereof adjacent the discharging port 22 defines a
melting chamber 12 for heating and melting ashes.

Further, a communication space 13 between the
preheating chamber 11 and the melting chamber 12 in the
furnace body 2 is constricted. The upper wall 9 of the
rreheating chamber 11 agdjacent the communication space 13
upvardly diverges, that is, it is upwardly inclined, takihg
the precautions to minimize the pressure loss produced in
this constricted portion.

The bottom wall 3 is formed with a 1level difference
region 6 in the boundary between the preheating chamber 11
and the melting chamber 12 of said furnace body 2 so that
the melting chamber 12 is at a lover level, The height H
of this level difference region 6 is determined on the
basis of the ash layer thickness in the preheating chamber
11. That 1is, the height is determined so that it is
substantially one to two times as large as the ash layer
thickness (usually, between 100 mm and 200 mm), and this
level difference region 6 is higher than the bonded ash
layer on the bottom wall of the melting chamber 12, ij.e.,
on the bottom wall 5 on the melting side.

The point of intersection between the line of action of

force of an ash push-out device and the upper surface of



-5- . Fig. 9 is a conplete sectional view showing the schematic
arrangenent of an ash nelting furnace according to a third enbodi nent of

the present invention, Fig. 10 is a principal sectional view of
said enbodi nent; Fig. 11 is a view taken as indicated by the arrows
V-V in Fig. 10; Fig. 12 is a sectional view taken along the |line VI-VI
in Fig. 9; Fig. 13 is a viem/corresﬁBnding to the VI-VI section,
showing a nodification of the third enbodi ment; and Fig. 14 is a
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melting furnacs, That is, the angle of inclination of the bottom wall 5
on the melting side is smaller than that of the bottom wall
4 on the preheating side which is the bottom wall of the
preheating chamber 11. In addition, the angle of
inclination of the bottom wall 4 on the preheating side is
smaller than the friction angle of ashes on the bottom wall
4; for example, it is about 10 - 30 degrees.

The bottom wall 5 on the melting side is divided into
an upstream sections and a downstream section, and the
angle of inclination of the upstream bottom wall 5a in the
longitudinal direction is in the range of 0 - 5 degrees;
for -example, it is about 2 degrees. The angle of
inclination of the downstream bottom wall 5b in the
longitudinal direction is in the range of 10 - 20 degrees;
for example it is about 15 degrees.

And as shown in Figs. 2 through 4, the upstream bottom
wall 5a is convex in transverse cross section, while the
downstream bottom wall 5b is concave in transverse section.

In addition, the angle of inclination 8 of the upstreanm
bottom wall 5a in transverse cross section is for example
in the range of 2 - 5 degrees,

A heating burner 31 for heating ashes is attached to
the upper wall 9 of the melting chamber 12, and at a

position on the upper wall 9 of the preheating chamber 11

spaced by a predetermined distance (L) from the end wall 7



for melting ashes by a burner, and the bottomwall 3 of the furnace body 2
thereof is inclined dowmmwardly fromthe ash charging side (one end side)
to the discharging side (the other end side). The end wall 7 on the
charging side of the furnace body 2 is forned with an ash chargi ng port

21, while the end wall 8 on the discharging side is formed with a

di scharging port (also called a slag poft~defined for exanple by a

- 6- wat er cool ed pipe) 22 for nolten ashes (hereinafter referred to as

nol ten sl ag_).e%m?_inhetidrhe;‘,1 CH"[I n ofchgggn%g nl%ix?tb Y 2 . adi.acent th ,g@@rgg ng
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the preheati n@aghedwwﬂ ﬁrtda tzhe iMRlthilng dcbanbes d1aka-ohe port 23.

An ash charging hopper 25 for <charging ashes |is
connected to the charging port 21 of said furnace body 2,
with a push-out device 26 attached to the bottom of said
ash charging hoppér 25 for pushing out the ashes in the ash
charging hopper 25 into the furnace body 2.

This push-out device 26 comprises a push-out member 27
adapted to be advanced from the charging port 21 into the
furnace body 2, and a cylinder device 28 for advancing and
retracting said push-out member 27.

Under the discharging port 22 of the furnace body 2,
there is installed a cooling tank 32 for cooling the molten
slag discharged through the discharging port 22, and a
rake-out conveyer 33 is installed in said cooling tank 32
for raking out the granulated slag which forms after
cooling and solidification of the molten slag.

In addition, the undulations of the surface of the
bottom wall on the melting side are roughly formed by
water-cooled pipes or water-cooled jacket and finally they
are adjusted by a lining layer made of a material having
high heat conductivity, for example, silicon carbide.

In the above arrangement, the incineration ashes A
charged into the furnace body 2 from the ash charging
hopper 25 by the push-out device 26 are preheated (dried

and heated) by combustion exhaust gases B flowing from the



furnace body 2 is constricted. The upper wall 9 of the preheating
chanber 11 adjacent the conmuni cation space 13 wupwardly diverges, that is,
it is upwardly inclined, takihg the precautions to mnimze the pressure

| oss -produced in this constricted portion. The bottomwall 3 is
formed wwth a level difference region 6 in the boundary between the
preheati ng chanber 11 and the nelting'tﬁanber 12 of said furnace body 2 so
that the nelting chanber 12 is at a lower |level. The height H of this
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bottomwall of the nelting chanber 12, i.e., on the bottomwall 5 on the

melting side. tempefhbupeifvr aofelititnar.secti on between the Iine of action of
force of an ash push-out device and the upper surface of

The molten ashes, i.e., the molten slag C is discharged
from the discharging port 22 into the cooling tank 32,
where it is cooled and solidified, said slag being taken
out by the rake-out conveyer 33.

In this connection, the ashes moved from the preheating
chamber 11 to the melting chamber 12 are melted by the
heating burner 31, as described above. On the front bottom
wall b5a, this molten slag moves to the opposite lateral
walls 10, as indicated by arrows in Fig. 2, and then moves
to the downstream bottom wall 5b, where it moves to the
middle, then moving to the discharging port 22.

Since the molten slag C, on the bottom wall 5 on the
melting side, moves also widthwise of the furnace body 2 in
this manner, the ashes in the molten state in the middle
region are mixed with the ashes in the unmelted state in
the opposite lateral regions, forming a uniform mixture.
Further, since the residence time of the ashes in the
melting chamber is prolonged, the ashes are prevented from
moving unmelted into the discharging port 22.

Further, in the downstream bottom wall 5b, the molten
slag gathers in the middle region and then flows into the
discharging port 22, so that with less temperature drop and

greater inertial force, the molten slag travels to the



-7- the bottomwall 5 on the nelting side is designed to be positioned
sufficiently inwardly of the discharging port 22. That is, the angle of
inclination of the bottomwall 5 on the nelting side is smaller than that

of the bottomwall 4 on the preheating side which is the bottomwall of
the preheating chanber 11. In additjon, the angle of inclination
of the bottomwall 4 on the preheating'syhé Is smaller than the friction
angl e of ashes on the bottomwall 4; for exanple, it is about 10 - 30

degr ees. he bot t.om wal | n the |Lti si.de js dixided. jnto. .
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of the upstre t4om Joided N the longitudinal directionis in the
range of 0 - gﬂgggrees;gwqtﬁ} é&anple, it is about 2 degrees. The

angle of inclinay®the®f thbeasthewnsidcane Iidnyatidl | chdibert N11t here

| ongi tudinal direction is in the range of 10 - 20 degrees; for exanple it
is about 15 denwesd.to the Anel bsnghovamber Fi 2sby 2thérpugiir-ont tdevikgstdteam
bottom wall 5a is convex in transverse cross section, while the )
downst r eam bot Forties | €584 thodeapd of thanbokter ¥atljpron the melting

side is 1lower than that of the bottom wall 4 on the
preheating side with difference in level corresponding at
least to the thickness of the ash layer. Therefore, even
if a bonded layer forms in the melting chamber 12, the
ashes being pushed out of the preheating chamber 11 will
rush such bonded layer.

Therefore, the behavior (feed rate) of ashes in the
melting chamber 12, the furnace temperature, and the
viscosity of molten slag can be controlled from the
outside.

Further, the 1level difference region 6 causes a
dislocation-like change in the ash 1layer, increasing'the
heat receiving area of ashes, so that more effective
melting of ashes can be achieved.

Further, since the movement of ashes across the level
difference region 6 is very smooth, there is almost no
possibility of ashes flying up in the air; thus, the amount
of fly ash concomitant with the combustion exhaust gases is
‘minimized.

Therefore, such phenomena as the unmelted ashes moving
over the bonded layer and the ashes in the melting chamber

being uncontrolled can be avoided.



I n addition,

the angle of inclination [err] of the upstream bottom wall

5a

I n transverse cross section is for exanple in the range of 2 - 5 degrees.

A heating burner 31 for heating ashes is attached to the upper wall 9 of

the nelting chanber 12, and at a position on the upper wall 9 of the
preheating chanber 11 spaced by a predetermned distance (L) fromthe end
- 8- formed with the charging

wal |
port

An ash chargi ng hopper 25

7

21,

there is formed a conbustion exhaust gas take-out port 23,

with an exhaust gag.{ atgl-?ti %mnﬂ{]nq%a%‘iohn?}kﬁhh_egfioﬂe§@EQnt@K@'ﬁ’ﬂéh@@t{ing??’-

es Is connected to the charging

chargi ng as

port 21 of saikafperace Bady tRe nwiliting RKsmbeut 1deVi £ecdbs tatialohid thoe t he

bottom of said

conprises a pgsh-out menber 27

eing directed to the preheating chamber 11.

Since the take-out port 23 for combustion exhaust gases
is spaced from the end wall 7 of the furnace body 2 by the
predetermined distance (L), the combustion exhaust gases
flowing into the preheating chamber 11 once hit the end
wall 7 having the charging port 21 and thus move in a
detouring path and then they are taken out of the
combustion exhaust gas take-out pipe 24. Therefore, the
ashes contained in the combustion exhaust gases fall down
during this detouring travel. Therefore, the amount of fly
ash concomitant with the combustion exhaust gases is
minimized.

The constricted construction of the communication space
prevents the radiant heat from the heating burner from
being radiated to the preheating chamber, so that the ashes
are efficiently heated in the melting chamber.

Figs. 5 through 8 show a second embodiment of the
invention,

This embodiment is designed so that the sectional shape
of the bottom wall of the furnace body differs from that
used in the first embodiment. .Figures to show the entire
arrangement are omitted and the same parts as used in the
first embodiment are denoted by the same reference numerals

to avoid a repetitive description thereof.

_ ash chargi ng hopper 25 for pushing out the ashes in the ash
char gi ng hoppead2&nt nheath&rpur vhee hisadyng. burnerThiils sk VRN R | EROM 6



adapted to be advanced fromthe charging port 21 into the furnace body 2,
and a cylinder device 28 for advancing and retracting said push-out nenber
27. Under the discharging port 22 of the furnace body 2, there is
installed a cooling tank 32 for cooling the nolten slag discharged through
t he di scharging port 22, and a rake-out _conveyer 33 is installed in said
cooling tank 32 for raking out the grénﬁ?ated slag which forns after
cooling and solidification of the nolten sl ag. In addition, the

undul ations of theysur{ace af "EH‘E} §0%0Th"é’al$e10tr§ t esj{rg th?ggﬁéd%ﬁ;ﬁm
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conductivity, for exanple, silicon carbide. In the above arrangenent,
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chargi ng hopper 25 by the push-out device 26 are preheated (dried and
heat ed) by contersthent erlfassthegasesABl f kbei @dpolreonef hénclination of the

upstream bottom wall 5a in the longitudinal direction is in
the range of 0 - 5 degrees; for example, it is about 2
degrees, while the angle of inclination of the downstream
bottom wall Bb in the longitudinal direction is in the
range.of 10 - 30 degrees; for example, it is about 15
degrees.

As shown in Figs. 6 and 7, the upstream and downstreéeam
bottom walls 5a and 5b are concave in transverse cross
section.

The angle of inclination & of the upstream and
downstream bottom walls 5a and 5b in the direction of the
width is in the range for example of 2 - 5 degrees,

In this embodiment, as shown in Fig. 8, a plurality of
(at least three) push-out devices 26 are arranged widthwise
of the furnace body 2, each of these push-out device 26
extending parallel with feed direction of the ashes.

Of course, each of theselpush-out devices 26 consists
of a push-out member 27 adapted to be advanced from the
charging port side into the furnace body 2, and a cylinder
28 for advancing and retracting said push-out member 27.

In the above arrangement, the incineration ashes
charged into the furnace body 2 from the ash charging

hopper by the push-out devices 26 are preheated (dried and



- 9- mel ting chanber 12 through the communication space 13 and nove from
the preheating chanber 11 into the nelting chanber 12, where they are
heated by the burner 31 to high tenperature for nelting. The nol ten
ashes, i.e., the nolten slag Cis discharged fromthe discharging port 22
into the cooling tank 32, where it is g oled and solidified, said slag
being taken out by the rake-out convey In this connection, t he
ashes noved fromthe preheating chanber 11 to the nelting chanber 12 are

mel ted by thg, A\It Purd?)‘ifbu§1:uoﬁs dRAghsPedgaboye.  1QuiMe oM Rt om
nolten

wal | 5a, this ag noves to the opposite lateral walls 10, as
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wal | 5b, where it noves to the mddle, then noving to the discharging port
22. Si ncgrdrmhethel perhebadng, chamblee bLottcontlvwal hebtbmgt neamhélrt iYdg
side, noves al so wi dthw se of the furnace body 2 in  this manner, e ashes
in the nol t erWhare cthey tare Miegdied bie§hanPaFReH; tedhigh ht?"ﬁee?str‘rb"se

unnel ted state i ., the opposite lateral regions, formng a unlforn1n1xture
melting.

The molten ashes, i.e., the molten slag is discharged
from the discharging port 22 into the cooling tank, where
jt is cooled and solidified, said slag being taken out by
the rake-out conveyer.

In this connection, the ashes moved from the preheating
chamber to the melting chamber are melted by the heating
burner. On the upstream and downstream bottom wall 5a and
5b, this molten slag moves from the opposite lateral walls
10 to the middle region, as indicated by arrows in Fig. 5,
and then moves to the discharging port 22.

And at this time, the puéh—out device 26A disposed in
the middle operates faster than the push-out devices 26B
disposed at the opposite lateral sides, whereby the molten
slag melted in the middle region is moved faster to the
discharging port 22 wvhile the molten slag in the opposite
sides is led to the middle region, thereby achieving the
uniformization of molten slag

Since the molten slag, on the bottom wall 5 on the
melting side, moves also widthwise of the furnace body 2 in
this manner, the same merits as in the first embodiment can
be attained.

Thus, according to the arrangement of the second



Further, since the residence tinme of the ashes in the nelting chanber is
prol onged, the ashes are prevented from noving unnelted into the

di schargi ng port 22. Further, in the downstream bottomwall 5b, the
nolten slag gathers in the mddle region and then flows into the

di scharging port 22, so that with | ess tenperature drop and greater
Inertial force, the nolten slag traversit g the

- 10 - di scharging port 22; thus, the blocking of the discharging port
22 is avoi ded . her,,. th S J.i <t hecpr at scha ar
aimel] the 1§og§aﬁh edagl §£Pr ehe Hegg.égﬁ ”Pﬁ&m%&r %

noved to the %% ?lng cHanber ush-out devic thi s case,
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the bottomwall 4 on the preheating side with difference in |evel
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I f a bonded layer forns in the nelting chanber 12, the
moves in the direction of the width, so that the molten
slag is in the uniform state, Further, since the residence
time of the ashes in the melting chamber is prolonged, the
ashes are prevented from moving wunmelted into the
discharging port 22. Further, the molten slag gathers in
the middle region and then flows into the discharging port
22, so that with less temperature drop and greater inertial
force, the molten slag travels to the discharging port 22;
thus, the blocking of the discharging port 22 is avoided.

Figs. 9 through 13 show a third embodiment of the
invention.

The ash melting furnace according to this embodiment is
substantially the same in its overall arrangement as those
described above, the differences being in the bottom wall
of the furnace body; thus, a description will be given with
attention directed to this part while briefing the rest of
the arrangement.

In Fig. 9, the numeral 101 denotes an ash melting
furnace for melting ashes by a burner, and the bottom wall
103 of the furnace body 102 thereof is inclined downwardly
from the ash charging side to the discharging side.

The end wall 104 on one end side of the furnace body

102 is formed with an ash charging port 111, while the end

wall 105 on the other end side is formed with a discharging



ashes bei ng pushed out of the preheating chanber 11 will push such bonded

| ayer. Therefore, the behavior (feed rate) of ashes in the nelting
chanber 12, the furnace tenperature, and the viscosity of nolten
slag can be controlled from the outside. Further, the |evel

difference region 6 causes a dislocatdag-+ike change in the ash layer,
I ncreasing the heat receiving area of ashes, so that nore effective

mel ting ﬁf ashes can be achi eved. Further, since the novenent of ashes
across the | eyvel. L Efer egi th, there is al nost no
possibility oPohghg££f y?2§°h%F gﬁﬂgsgﬁfﬁ' %ggqhe anount of fly ash

concom tant with jHg GeNMAnIWNON neXM@sst 19S/™ I 51, NMKE N@eér portion of
Therefore, such phenonena as the unnelted ashes noving over the bonded

layer and thetashead wallle 10 ttougnezhanitdr thies ndi selvordimnd | Berahl beis
avol ded. somevhat outwardly inclined, and said discharging port 112
is elliptic.

The portion of the furnace body 102 adjacent the
charging port 111 defines an ash preheating chamber 107,
and the portion thereof adjacent the discharging port 112
defines a melting chamber 108 for heating and melting
ashes. Further, a communication space 109 between the
preheating chamber 107 and the melting chamber 108 in the
furnace body 102 is constricted.

The bottom wall 103 is formed with a level difference
region 110 in the boundary between the preheating chamber
107 and the melting chamber 108 of said furnace body 102 so
that the melting chamber 108 is at a somewhat lower level.

This bottom wall 103 may be formed of water cooled
pipes 121 (or a water cooled jacket, an example of a
cooling member) laid throughout, and the upper surfaces of
the water cooled pipes 121 of the bottom wall 103b on the
melting side which is the bottom wall of the melting
chamber 108 is covered with a lining 122,

In addition, the angle of inclination of the bottom
wall 103a on the preheating side which is the bottom wall
of the preheating chamber 107 is smaller than the friction
angle of ashes on the bottom wall 103a (for example, it is

about 10 - 30 degrees). Further, of the bottom wall 103b



Since the conmmuni cati on space 13 between the preheating chanber 11 and the
melting chanber 12 is constricted, the radiant heat fromthe heating
burner 31 is prevented from being directed to the preheating chanber 11.
Since the take-out port 23 for conbustion exhaust gases is spaced fromthe
end wall 7 of the furnace body 2 by the_ _predeterm ned distance (L), the
conbusti on exhaust gases flowing intdg ﬂﬂé’preheating chanber 11 once hit
the end wall 7 having the charging port 21 and thus nove in a detouring

Dipo 24, Tho?Baves MO p BB B Ot nBEC ot e BBt t - has

pi pe 24. o) N theé co t1on exhaust gases

fall down dug&ﬁeiani £19862UTtbN A He M chaHiBnG Yobt e SoMewaOf Ldtyer ash
conconmtant wth the conbustion exhaust gases is mnim zed. The

constricted censhrusatoafofhé heocioionindleateronos phee chprgyegt sorhe radi ant
heat fromthe heating burner from being radiated to the preheating
chamber, so that 3hbeadhng barsesf fliddi ay yhewten 3shehel fretttaghehahder .

Fi gs. [ [ '
gs. S throu%}k:e8 usphpoeV\II: awsagz.(ionltjogntgggl r’ralné[ %felttri]gg Ic Vaer"n%telronlos. At a

position on the upper wall 108 of the preheating chamber
107 spaced by a predetermined distance from the end wall
104 formed with the charging port 111, there is formed a
combustion exhaust gas take-out port 113.

An ash charging hopper 115 £for charging ashes 1is
connected to the charging port 111 of said furnace bddy
102, with a push-out device 116 attached to the bottom of
said ash charging hopper 115 for pushing out the ashes in
the ash charging hopper 115 into the furnace body 102
through the charging port 1itl.

This push-out device 116 (constructed in the same
manner as in the other embodiments) comprises a push-out
member 117 disposed on the bottom of the ash charging
hopper 115 and adapted to be advanced from the charging
port 111 into the furnace body 102, and a cylinder device
118 for advancing and retracting said push-out member 117.

In the lower region associated with the discharging
port 112 of the furnace body 102, there is installed a
cooling tank 132 for cooling the molten slag C discharged
through the discharging port 112, and a rake-out conveyer
133 is installed in said cooling tank 132 for raking out

the slag which forms after cooling and solidification of



Thi s enbodi ment is designed so that the sectional shape of the bottom wall
of the furnace body differs fromthat wused in the first enbodi ment.
Figures to show the entire arrangenent are omtted and the sanme parts as
used in the first enbodi nent are denoted by the sane reference nunerals
to avoid a repetitive description there

- 12 - The bottomwall 5 on the ﬁnfifhg side closer to the
di scharging port 22 in the bottomwall 3 of the furnace body 2 is

di vided int t t in the direction of novenent of ashes. And
the angle ofqﬁH%ﬁﬁﬁgﬁﬁgﬁﬁgf'the upstream bottomwall 5a in the

l'ongi tudinal diregliofe $pdve dr@BdANINOf vhen XHEGRAS otOMembanp|1a7 it
is about 2 degrees, while the angle of inclination of the downstream
bottom wal | 5§f i thé heudipngit Wkiviale dilkedti advasced ahé rebragted byo thegQ
degrees; for exanple, it is about 15 degrees.
cylinder device 118, the incineration ashes A on the inner
bottom of the ash charging hopper 115 are successively fed
into the preheating chamber 107 through the charging port
111,

In addition, the rate at which the ashes are pushed out
by the push-out device 116 is selected such that the
surface melting of ashes does not start before the
incineration ashes reach the inlet port of the melting
chamber 108.

And the incineration ashes A fed onto the bottom wall
103a on the preheating side are preheated {dried and
heated) by the combustion exhaust gases flowing from the
melting chamber 108 through the communication space 109.

The incineration ashes A preheated in the preheating
chamber 107 move through the communication space 109 into
the melting chamber 108, where they are heated by the
heating burner 131 to high temperature for melting.

The molten ashes, i.e., the molten slag C is discharged
from the discharging port 112 into the cooling tank 132,
where it is cooled and solidified, said slag being taken
out by the rake-out conveyer 133.

Since the incineration ashes A fed from the ash

charging hopper 115 into the furnace body 102 in this

manner are successively fed, starting with the portion



As ‘shown in Figs. 6 and 7, the upstream and downstream bottomwalls 5a and
5b are concave in transverse cross section. The angle of inclination
[err] of the upstream and downstream bottomwalls 5a and 5b in the
direction of the wdth is in the range for exanple of 2 - 5 degrees.

In this enbodi nent, as shown in Fig. 8, ]§ plurality of (at least three)
push-out devices 26 are arranged wi dthwise of the furnace body 2, each of
t hese push-out device 26 extending parallel with feed direction of the

ashes. nboglﬁggﬁg eghl b 18RS Pual: O%agﬁhlége@ﬁg? 80'131'55tfb3g95h@i o

push-out e a ted to be Advanced fro glng par

the furnace b9€¥h20u€nﬂeﬁb6¥|h@debf 28ef BlsRA¥ABCHAY; 8116t EAELLEH ERRC
push-out nenber 27. he above arrangenent, the incineration ashes

charged into therﬁma@erlnodmz fuhemet e asd Eied 311G tyhapPecoby éhewet

push-out devices 26 are preheated (dried and

- 13 incineration ashes entering the preheating chamber unlike
the case where the opening in the ash charging hopper is
connected directly to the upper region of the preheating
chamber of the furnace body. Therefore, the atmosphere in
the furnace body is maintained in the stable state, making
it possible to prevent troubles from occurring during the
discharging of molten slag or prevent unmelted ashes from
migrating into the molten slag.

Further, for the flooring of the bottom wall, water-
cooled pipes 121 are used, and the surfaces of the water-
cooled pipes in the bottom wall 103a on the preheating side
are exposed; therefore, even if the incineration ashes 3
sinter on the bottom wall 103a on the preheating side, they
will never adhere to the surface of the bottom wall 103a on
the preheating side.

In this embodiment, a single push-out device 116 has
been installed over the entire width of the furnace body
102; however, as shown in Fig. 13, three push-out devices
116 may be disposed widthwise of the furnace body 102 for
controlling the feeding of ashes individually according to
the melting state in the furnace body 102.

Further, in the above embodiment, the lower portion of
the end wall 105 formed with the discharging port 112 has

been somewhat downwardly inclined, but it may be vertical



heated) by conbustion exhaust gases flowing from the nelting
chanber through the communi cati on space and nove fromthe preheating
chanber into the nelting chanber 12, where they are heated by the burner
to high tenperature for nelting. The nmolten ashes, i.e., the nolten
slag is discharged fromthe dischargingsgort 22 into the cooling tank,
where it is cooled and solidified, sard! I"fag bei ng taken out by the
rake- out conveyer. In this connection, the ashes noved fromthe

preheating chanber i@t he Jieldjn0 Ghaner, AT g ek Led R Lbg healing, .

burner. On the ups r éam and omns a an hi's nol't en

sl ag noves fr(HHJ'E%éBW@%%&h% b@%%rﬁizwﬁifsbe16&£éhii¥3dE‘¥#dﬁbﬁ%§'0” as
i ndicated by arrows in 5, and then noves to the discharging port 22.

And at this tine, Atdm;:musalg At Hheviadaad@AndinipeFed ik thiiedrethdlod iapatat es
faster than the push-out devices 26B disposed at the opposite |ateral
si des, mherebpﬁhﬁ?rﬁw@eﬁrosléQQnﬁibdChnrghegnmwmmgm%xpkﬂ1tben€VGaaﬁaster

to the disch ng port 22 while the molten slag in the oppgsite S|des S
od to the m RAGY B GHOCERENEBYY LRl evF HFEIRS WAkh oA BRRLIATOPLAGFEen

sl ag on the bottom of the charging hopper, by the push-out
device through the charging port, there is no possibility
of cold or wet incineration ashes entering the preheating
chamber unlike the case where the opening in the ash
charging hopper is connected directly to the upper region
of the preheating chamber of the furnace body. Therefore,
the atmosphere in the furnace body is maintained in the
stable state, making it possible to prevent troubles from
occurring during the discharging of molten slag or prevent
unmelted ashes from migrating into the molten slag.
Further, for the flooring of the bottom wall 103,
water-cooled pipes 121 are used; therefore, even if the
incineration ashes A sinter, they will never adhere to the
surface of the bottom wall. Further, since the discharging
port for molten slag is formed in the inclined or vertical
end wall and its opening is elliptic, circular or rhombic,
the molten slag gathers in the 1lower portion of the
discharging port. Therefore, only a single stream of
molten slag flows out into the slag cooling chamber, and
the amount of dissipated heat is decreased to minimize the
tendency to impede the fluidity, thus preventing the

blocking of the discharging port.



Since the nolten slag, on the bottomwall 5 on the nelting side, noves

al so wi dthwi se of the furnace body 2 in this manner, the sanme nerits as in
the first enbodi ment can be attai ned. Thus, according to the
arrangenment of the second - 14 -

enbodi nent, the bottomwall of the neltlng chanmber is concave in
transverse cross section and the nolten Qlag in the mddle regi on noves

faster while the nolten slag also noves in the direction of the width, so
that the nolten lagr

t he unif ate., Furt in th ence
tinme of the ashes Fﬁ théﬁrnﬁWQWﬁb ghaﬁﬁgfgﬁ ?W%)é%? e t%e %gghe rEEéhg
prevent ed fronbggxkggnunnelted into the discharging port 22. Further, t he
nolten slag gathers'in the mddle region and then flows into the

di scharging port 722 $Quihal etivolimest treparadt we thopcaslligg eahanber

inertial force, the nolten slag travels to the discharging port 22;
for molten slag and since its basic arrangement is the same
as that described in each of the above embodiments, a
detailed description of the basic arrangement is omitted.

The numeral 201 denotes the furnace body of an ash
melting furnace, having an ash charging hopper 203
installed at one end through an ash charging port 202, with
a push-out device 204 installed in said charging port 202
for feeding incineration ashes A from the ash charging
hopper by a predetermined amount each time.

The other end (the downstream portion) of the furnace
body 201 has a 'slag cooling chamber 206 formed therein
which communicates with the furnace body through a slag
discharging port 205, and a cooling tank 207 is disposed
below the slag cooling chamber 206 for cooling molten slag
C to produce granulated slag.

Further, in said furnace body 201, a melting chamber
208 is disposed at one end and a preheating chamber 209 is
disposed at the other end, the bottom walls of said melting
chamber 208 and preheating chamber 209 being inclined
downwardly from the charging port 202 at one end to the
discharging port 205 at the other end. The upper wall 208b
of said melting chamber 208 has a heating burner 210
mounted thereon. The upper wall 209a of the preheating

chamber 209 has a take-out port 211 formed therein for



t hus, ‘the bl ocking of the discharging port 22 is avoi ded. Figs. 9

t hrough 13 show a third enbodi nent of the invention. The ash nelting
furnace according to this enbodinent is substantially the sane in its
overal | arrangenent as those described above, the differences being in the

bottomwall of the furnace body; thus, a description will be given with
attention directed to this part while br3lefing the rest of the
arrangenent . In Fig. 9, the nuneral 101 denotes an ash nelting

furnace for |t i, he [ ney he botta 3. of ,t
furnace bodyn%ﬁ%lgﬁeggof%ogxugéflﬂeﬁx%%ghg é%ﬁ%ﬁ fsaﬁﬁ\%%g a§#gb %Félgglside
to the di SChath'v’lglgS'aﬂeexhaustTEQseBQkX‘ﬁé&t 1&%@%1@%&%&'@ t¥le rkf®.
furnace body 102 is formed with an ash charging port 111, while the end

wal | 105 on the otrher wwpersivadli Lo0FEdh tdlady HopdhAggichgmber 206 has
port 112 for nmolten slag C (sl ag port).
an auxiliary burner 213 mounted thereon at a position
opposed to the discharging port 205 for molten slag. This
auxiliary burner 213 is attached so that its flames are
directed to the discharging port 205 and to molten slag C
being discharged.

In addition, said exhaust gas take-out pipe 212 has a
preheater 214 attached thereto. The combustion air fed
from a blower 215 is preheated by this preheater 214, and
this preheated combustion air is fed into the heating
burner 20 and auxiliary burner 213 through air feed pipes
2162 and 216B.

In the above arrangement, the incineration ashes A in
the ash feeding hopper 203 are fed from the preheating
chamber 209 into the melting chamber 204 by the push-out
device 204. At this time, the incineration ashes A are
preheated by the combustion exhaust gases B flowing from
the two burners 210 and 213 counter to said incineration
ashes. |

The preheated incineration ashes A are melted by the
heating burner 210 to become molten slag €. This molten
slag C is dropped from the discharging port 205 into the
cooling tank 207 in the slag cooling chamber 206, where it
is cooled and solidified to become granulated slag D.

At this time, the molten slag C is heated by the



And as shown in Figs. 10 and 11, the lower portion of the end wall 105
formed with this discharging port 112 is sonewhat outwardly inclined, and
said discharging port 112 is elliptic. The portion of the furnace
body 102 adjacent the charging port 111 defines an ash preheating
chanmber 107, and the portion thereof aﬂ%gcent t he di scharging port 112
defines a nelting chanber 108 for "Hegafing and nelting ashes.

Furt her, connunlcatlon space 109 between the preheating chanber 107

and the neltl ggp; nage [ S

The botton1ma ﬁg 1's forne mn?ﬁ a u%vé% dp?gg?ég%% %?gg?OEBY%BS 1%%e
boundary bet wegipé &t @ & NEck d il U FolOEnangdibigetBebei BGngbaNbertHH8 of
said furnace body 102 so that the nelting chanber 108 is at a sonewhat

| ower | evel. dischdhgsndpopbotn 2abl. 1Thermfolre,f dihead dfs wad eposobb £l tpi pes
121 (or a water cool ed jacket, an exanple of a cooling nenber) laid

t hroughout, affl the @bﬁ@haEﬂkﬁQunﬁiﬁﬁZOE:W@iwatéﬂogksﬁed Pupbken2limfthde

bottom wal |l 103b, on the g side which is the bottomwall of the
mel ting chanBgtting Fgaﬁaﬁéréﬂ wittd 2nshgiatd ngochamber | 20% g i ch, thhe

angle of inclinallon; of LPKaR9it9Mes B £rom the heating burner 210 and

auxiliary burner 213 flow into the preheating chamber 208,
there is no possibility of unmelted ashes flowing into the
slag cooling chamber 206 and the unmelted ashes adhering to
the surface of the molten slag for concomitance are heated
and melted by the auxiliary burner 213. Therefore,
unmelted ashes, i.e., unburnt substances are prevented from
being contained in the granulated slag; thus, granulated
slag of high quality can be obtained.

Thus, according to the arrangement of the fourth
embodiment, since the molten slag delivered to the slag
cooling chamber from the melting chamber through the
discharging port is heated by the auxiliary burner, it is

prevented from adhering to the periphery of the discharging

port to block the latter,

Further, all <combustion exhaust gases from the
auxiliary burner and heating burner flow into the exhaust
gas take-out pipe through the preheating chamber counter to
the flow of the incineration ashes, so that the heat of the
combustion exhaust gases can be efficiently wutilized.
Therefore, the running cost of the ash melting furnace is

lowered and the unmelted ashes are prevented from flowing



wal'l 1b3a on the preheating side which is the bottomwall of the
preheati ng chanber 107 is smaller than the friction angle of ashes on the
bottomwall 103a (for exanple, it is about 10 - 30 degrees). Further, of
the bottomwall 103b - 16 - on the
melting side, the angle of inclination qf, the portion closer to the

di scharging port is somewhat |arger thdi that of the portion closer to the
chargi ng port. A heating burner 131 for heating ashes is attached to

the upper wal kntdOPné 0§14 §ecd®l iddLhaataier 108. At a position on the
upper wall 108 of the preheating chanber 107 spaced by a predeterm ned

di stance from theFenthes) | sih0d uametdedi izhielse aciherdingg yporthel ldurfdeee i s
formed a conbustion exhaust gas take-out port 113. ~~ An ash charging
hopper 115 fopfchhegimed tashedaigs iscarrldardedx ctthheawrbkipny Porrenl 1thy

said furnace bod 102, with a push-out device 116 attacdi tq the bottom
of proportion of the unburnt substances contained in ‘the

granulated slag obtained by cooling the molten slag is
minimized. Therefore, the quality of the granulated slag
is improved and reuse of slag is enhanced.

Further, all the necessary piping arrangement consists
only of piping for the heating burner and auxiliary burner
and the gas take-out pipe; thus, the piping arrangement can
be simplified.

Further, since the discharging port for molten slag is
formed in the lateral wall of the melting chamber, the
flames at the highest temperature can heat the discharging
port and also the molten slag flowing out therethrough,
thus preventing the molten slag dischaiging port from being

blocked.



said ash chargi ng hopper 115 for pushing out the ashes in_ the ash charging
h&pper 115 into the furnace body 102 t hrough the charging port 111.

Thi s push-out device 116 (constructed in the sane | n ot her

enbodi nents) conprises a push-out nenber 117 di SdMﬂm'Ml m of the
ash charging hopper 115 and adapted to_ advanced* f riomtt h& charging port
111 into the furnace body 102, and a cyli‘hder device 118 for advancing and

retracting said push-out menber 117. In the | ower region associ ated

w th the dischgffings @eiimed r®f the furnace body 102, there is installed
a cooling tank 132 for cooling the nolten slag C discharged through the
di scharging port 112, &id ashaleltingcopuen®ce ¥d3 | Beatibhal lamd i mebed mg
cooling tank 132 for raking out the slag which forns after cooling and
solidificati onaghes by a burner, comprising a furnacg7body haeipg|armshag.

In the above arLan $g§ntpoﬁgenfggg push out anbeniljgkd a molten ash
discharging port fgfmed at the other end, a bottom wall for
said furnace body inclined from one end to the other, an
ash preheating chamber formed above said bottom wall at one
end, and a melting chamber disposed above said bottom wall

~at the other end and having a heating burner installed
therein, wherein the portion of said bottom wall closer to
the charging port of the melting chamber is convex in
transverse'cross section, while the portion thereof closer
to the discharging portion is concave in transverse cross
section.

2. An ash melting furnace for heating and melting
ashes by a burner, comprising a furnace body having an ash
charging port formed at one end and a molten ash
discharging port formed at the other end, a bottom wall for
said furnace body inclined from one end to the other, an
ash preheating chamber formed above said bottom wall ét one
end, and a melting chamber disposed above said bottom wall
at the other end and having a heating burner installed
therein, wherein a level difference region is defined on

said bottomgwall in the boundary between the preheating

‘_ri’ .

chamber and the me1t1ng chamber guch that the bottom wall
of said melting chamber is at a lower level than the bhottom

wall of said ash preheating chamber, with a difference in



of .the: push-out device 116 is advanced and retracted by the cyriﬁaér
Wevice 118, the incineration ashes A on the inner

char gi ng hbpper 115 are successively fed into th ﬁﬂi %Mﬂ“ﬂ er 107
i€

t hrough the charging port 111. I n addltlon
ashes are pushed out

t he

surface nelting of ashes does not start before the incineration ashes
reach the inlet port of the nmelting chanber 108. And the incineration
ashes A fed onig,dihe hghuh@hgel to 1RA @B thgoPrefirdd | ag suﬁ%gareaprech@at ed
(dried and heated) by the conbustion exhaust gases flowing fromthe
mel ting chanbethildithddy caigmsl}hqa@@&vum cation space 109. The

i nci neration ashes A preheated in the preheating chamber 107 nove through
t he conmuni cati on 3pacadnlCfsh nmeltihg niidrnawy chanbdreai®io whede ndichinar e

heat ed by the

heating burner 131 to high tenperature for nelting.

by the push-out deydce 116 is selected such that the

The

mol t en ashes, 3shes hihed npRERHLS| %@‘K}‘W%}Qﬂ SehEERare fhghi thie 1% Afardditng

port 112 into

sai d sl ag beln

the cooling tank_ 132 re it is ¢cooled and SO|IdIerd
(éh Thy f?ﬁpé%ke ut °B8nvEPEr a’ molten

discharging port formed at the other end, a bottom wall for
said furnace body inclined from one end to the other, an
ash preheating chamber formed above said bottom wall at one
end, a melting chamber formed above said bottom wall at the
other end and having a heating burner installed in the
upper region thereof, and a combustion sxhaust gas take-out
port formed in the preheating chamber at a position spaced
from the end wall at one end.

4. An ash melting furnace as set forth in claim 3,
further comprising a <constricted communication space
disposed between said preheating chamber and said melting
chamber.

5. An ash melting furnace for heating and melting
ashes by a burner, comprising a furnace body having an ash
charging port formed at one end and a molten ash
discharging port formed at the other end, a bottom wall for
said furnace body inclined from one end to the other, an

ash preheating chamber formed above said bottom wall at one

.end, a melting chamber formed above said bottom wall at the

other end and having a heating burner installed in the
upper region thereof, a plurality of push-out devices

disposed widthwise of said furnace body, each of these



Since ‘the incineration ashes A fed fromthe ash charging hopper 115 into
the furnace body 102 in this nmanner are successively fed, starting with

E)Pet Egrtcihgpgi ng hopper 115, by the push-out rrerraé“‘“Hﬂmmmu“MEﬁ gﬁitom

device 116 through the charging port 114 -there is rro pos¥ibflity of cold
or wet incineration ashes entering the preheating chanber unlike the case
where the opening in the ash charging hopper is connected directly to the

upper 1o9i o HashSuR AN oENAMRSH, Yatdid Jurgeap Roden Higkekots

t he at nospher the Turnace ained 1n the stable state,

making it pogs bl gnd 0 aphR¥SNILAS OubBlkesml nAMI0CE N Idan@ Oiél BPnd hehamber
di scharging of nolten slag or prevent unnelted ashes from mgrating into

the nmolten sl aging congwavieerin tramnswheskl expiskg sectihe, bbheowendirhl wakeer -
cool ed pipes 121 are used, and the surfaces of the water-
of said push-out devices being operated faster than the
others disposed at the opposite sides.

6. An ash melting furnace for heating and melting
ashes by a burner, comprising a furnace body having an ash
charging port formed at one end and a molten ash
discharging port formed at the other end, a bottom wall for
said furnace body inclined from one end to the other, an
ash preheating chamber formed above said bottom wall at one
end, a melting chamber formed above said bottom wall at the
other end and having a heating burner installed in the
upper region thereof, an ash charging hopper communicating
with said charging port, a push-out device adapted to be
advanced from said charging port intc the furnace body and
retracted therefrom so as to push out the ashes in the ash
charging hopper from said charging port into the preheating
chamber, at least the portion of said bottom wall for the
preheating chamber being formed of a cooling member.

7. An ash melting furnace for heating and melting
ashes.by a burner, comprising a furnace body having an ash
charging port formed at one end and a slag cooling chamber
at the other end through a molten ash discharging port, an
ash feeding hopper connected to said charging port, a
preheating chamber formed in said furnace body at one end,

a melting chamber formed in said furnace body at the other



cooled pipes in the bottomwall 103a on the preheating side --are exposed
therefore, even if the incineration ashes A S|nte[ on t he botton1ma||

on the preheating side, they wll never adhere to lemMunu
a single

bottomwall 103a on the preheating side.
push-out device 116 has been installed gwver the entire wdth of the
furnace body 102; however, as shown in Fig. 13, three push-out devices
116 may be di sposed wi dt hwi se of the furnace body 102 for <controlling the

feeding of 2SUG3 i Agyahd Va2 Hedhdno hidndce JIRAI 0 BAE B1bBNARGIng

furnace bod I'n ove é ment | ower por

of the end wabkt1Q% i@ WK i ¥iSChakDkmg: 9ovérdi2ahasr baedined
somewhat downwardly inclined, but it may be vertical

- 19 - as iattle pﬁs&eunnﬂnnéﬁaangma pbr then othereand d¢kirther furhace
di scharging port 112 may be circular or rhonbic. According to the
arrangement obodHi §st Bl Fquéabeodekbimtic or rhombic.

8. An ash melting furnace for heating and melting
ashes by a burner, comprising a furnace body having an ash
charging port formed at one end and a slag cooling chamber
at the other end through a molten ash discharging port, an
ash feeding hopper connected to said charging port, a
preheating chamber formed in said furnace body at one end,
a melting chamber formed in said furnace body at the other
end and having a heating burner, and an auxiliary burner
installed in said slag cooling chamber in a position such

that said auxiliéry burner is adapted to heat said melting

ashes. -



ashes fed fromthe ash charging hopper into the furnace body are
successively fed, starting with the portion placed on the bottom of the
char gi ng hopper, by the push-out device through the charging port, there
is no possibility of cold or wet incineration ashes entering the
preheating chanber unlike the case wheye .the opening in the ash charging
hopper is connected directly to the uﬁﬁéﬁoregion of the preheating chanber
of the furnace body. Therefore, the atnosphere in the furnace body is

mai ntained in the stable state, naking it possible to prevent troubles
from occurring during the discharging of nolten slag @f prevent unnelted

ashes frommgrating into the nolten sl ag. Furt her mfor t | ooring of
the bottomwall 103, water-cooled pipes 121 are u re, even if
the incineration ashes A sinter, they will never surface of
the bottomwall. Further, since the discharging | tlen slag is

formed in the inclined or vertical. end wall and i{s
circular or rhonmbic, the nolten slag gathers in tN
di scharging port. Therefore, only a single s
flows out into the slag cooling chanber, and the a
is decreased to mnimze the

s elliptic,
ion of the

| ten sl ag

i gsi pat ed heat
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tendency to inpede the fluidity, thus preventing the blocking of

t he di scharging port. - 20 - Fig.

14 shows a fourth enbodinment of the present invention. Thi s
fourth enbodi nent relates to the cooling chanber for nolten slag and since
its basic arrangenent is the sane as ghatigdescribed in each of the above
enbodi nents, a detailed description of the basic arrangenent is omtted.
The nuneral 201 denotes the furnace .body of an ash nelting furnace, having
an ash chargi ng hopper 203 installed at one end through an ash charging
port 202, with a push-out device 204 installed in said charging port 202
for feeding incineration ashes A fromthe ash charging hopper by a

pr edet er mi ned anount each ti ne. W$ her end (the downstream portion)
of the furnace body 201 has a slag coori'ng chanber 206 forned therein
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whi ch ¢ommuni cates with the furnace body through a slag discharging port
205, and a cooling tank 207 is disposed below the slag cooling chanber 206
for cooling nolten slag C to produce granul ated sl ag. Further, in
said furnace body 201, a nelting chanber 208 is disposed at one end and a
preheati ng chanber 209 is disposed at the other end, the bottomwalls of
said nelting chanber 208 and preheating chanber 209 being inclined
downwardly fromthe charging port 202 3ty qge end to the discharging port
205 at the other end. The upper wall 208b of said nelting chanber 208 has
a heating burner 210 nounted thereon. The upper wall 209a of the
preheating chanber 209 has a take-out port 211 formed therein for

- 21 - t aki ng out conbustion exhaust gases, said take-out port 211
havi ng an exhaust gas take-out pipeF?%S%cdmnected t her et o. The upper
wal | 206 of the slag cooling chanber “has




an auxiliary burner 213 nounted thereon at a position opposed to the

di Scharging port 205 for molten slag. This auxiliary burner 213 is
attached so that its flanmes are directed to the discharging port 205 and
to nmolten slag C being discharged. In addition, said exhaust gas

t ake-out pipe 212 has a preheater 214l /at@ached thereto. The conbustion
air fed froma blower 215 is preheated by this preheater 214, and this
preheat ed conbustion air is fed into the heating burner 20 and auxiliary
burner 213 through air feed pipes 216A and 216B. In the above
arrangenment, the incineration ashes Ain the ash feeding hopper 203 are
fed from the preheating chanber 209 into the nelting chanber 204 by the
push-out device 204. At this tim:—ir ngsincineration ashes A are
preheated by the conbusti on exhaust dé 6B flowing from the two burners
210 and 213 counter to said incineration ashes. ghe preheat ed

i nci neration ashes A are nelted by thelll heatlifng burnepgz 0O to becone nolten
slag C. This nolten slag Cis dropped“rroﬁrfﬁe di aggl ng port 205 into

the cooling tank 207 in the slag d40q|ing chapbker 2 ng pe
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is cooled and solidified to becone granul ated sl ag D. At this tinme, the
molten slag Cis heated by the - 22 -
auxiliary burner 213, it 1is prevented from having its tenperature
| ower ed enough for the slag to be bonded to the discharging port 205.
Therefore, there is no possibility of the discharging port 205 being

bl ocked. Further, in the nelting chanber 208 and preheating chanber 209,
since the conbustion exhaust gases B fromthe heating burner 210 and

auxi liary burner 213 flowinto the pr éaﬁang chanber 208, there is no
possibility of unnelted ashes flowng into the slag cooling chanber 206
and the unnelted ashes adhering to the surface of the nolten slag for
concontance are heated and nelted b the auxiliary burner 213.

Therefore, unnelted ashes, i.e., unbufat] ﬁ?tances are prevented from
being contained in the granulated slag; thus, granulated slag of high
quality can be obtai ned. Thus, according to the arrangenent of the

fourth




enbodi ment, since the nolten slag delivered to the slag cooling chanber
fromthe nelting chanber through the discharging port is heated by the
auxiliary burner, it is prevented fromadhering to the periphery of the
di scharging port to block the latter. Further, all conbustion
exhaust gases from the auxiliary burner and heating burner flow into
t he exhaust gas take-out pipe through6th§ppreheating chanber counter to
the flow of the incineration ashes, sot t he heat of the conbustion
exhaust gases can be efficiently utilized. Therefore, the running cost of
the ash nelting furnace is |owered and the unnelted ashes are prevented
fromflow ng - 23 - into the slag -
cool i ng chamber. Further, since unnelted ashes adhering to the surface
of the nolten slag is nelted by ththH(BlE?xy burner, the proportion of

t he unburnt substances contained in the °
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granul ated sl ag obtained by cooling the nolten slag is mnim zed.
Therefore, the quality of the granulated slag is inproved and reuse of
sl ag i s enhanced. Further, all the necessary piping arrangenent
only of piping for the heating burner and auxiliary burner and
be sinplified.

consi sts
the gas take-out pipe; thus, the pipi /ﬁgéangenent can
Further, since the discharging port fo ten slag is fornmed in the

flames at the highest tenperature

| ateral wall of the nelting chanber, the

can heat the discharging port and also the nolten slag flow ng out

t her et hrough, thus preventing the nolten slag discharging port from being
- 24 - VWHAT IS CLAIMED | S:

ashes by a burner,

bl ocked.
1 An ash nelting furnace for heating and nelting
charging port fornmed at one end

cbnprising a furnace body having an ash
and a nolten ash
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di scharging port forned at the other end, a bottomwall for said furnace
body inclined fromone end to the other, an ash preheating chanber forned
above said bottomwall at one end, and a nelting chanber disposed above
said bottomwall at the other end and having a heating burner installed
therein, wherein the portion of said bottomwall closer to the charging
port of the nelting chanber is convex 8 A 18 ransverse cross section, while
the portion thereof closer to the discharging portion is concave in
transverse cross section. 2. An ash nelting furnace for heating
and nelting ashes by a burner, Coﬁgii iH a furnace body having an ash
charging port forned at one e d;n a nolten ash discharging port
formed at the other end, a bottomwall for said furnace body inclined from
one end to the other, an ash preheating chanber fornmed above said bottom
wal | at one end, and a nelting chanber disp above said bottomwall at
the other end and having a heating bﬁtﬁgr installed therein, wherein a

| evel difference region is defined o Nd ttom wall in the boundary
bet ween the preheating chanber and the ne ng chanber such that the
bottomwall of said nelting chambert 1¢s | ower | evel than the bottom




wal | of said ash preheating chanber, with a difference in | eve
anbunting to one to two tinmes as large as the thickness of ash | ayer.

3. An ash nelting furnace for heating and nelting ashes by a burner,
conprising a furnace body having an ash charging port forned at one
end and a nmolten ash discharginggpripg formed at the other end, a
bottomwall for said furnace body inclined fromone end to the other, an
ash preheating chanber formed above said bottomwall at one end, a nelting
chanmber forned above said bottomwall at the other end and having a
heating burner installed in the upper region thereof, and a conbustion
exhaust gas take-out port fornmed in the preheating chanber at a position
spaced fromthe end wall at one end. 4. An ash nelting furnace as
set forth in claim3, further conprising a constricted conmunication space
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di sposed between said preheatlng chanber and sald neltlng chanber . 5.
An" ash nmelting furnace for heating and nelting ashes by a burner,
conprising a furnace body having an ash charging port forned at one end
and a nolten ash discharging port fornmed at the other end, a bottom wall
for said furnace body inclined fromompesemd to the other, an ash
preheati ng chanber forned above said bottomwall at one end, a nelting
chanber formed above said bottomwall at the other end and having a
heating burner installed in the upper region thereof, a plurality of
push-out devices disposed w dtp’w se o\ said furnace body,, each of

t hese o 26 - push-out devi des extending
parallel with a feed direction $bf e aghes, the bottomwall jof said

mel ting chanmber being concaug{in t * e cross section, the central one
of said push-out device§<bei~ R --rateo Wter than the other|s di sposed at
t he opposite sides. TR \\
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6. An ash nelting furnace for heating and nelting ashes by a burner,
conprising a furnace body having an ash charging port fornmed at one
end and a nolten ash discharging port formed at the other end, a
bottomwall for said furnace body inclined fromone end—to-=the-other - af=—
ash preheati ng chanber fornmed above said bottomwall at @ne .end,: a;neltlmg
chanber fornmed above said bottomwall at the other end and haviTg.a Iy
heating burner installed in the upper region thereof, afrastchar gi'ng——
hopper communi cating wth sgigg %%%rQFHQHEOE&S EoBHﬁE out devi ce adapted to
be advanced from said charging port Furnace body and retracted
therefromso as to push out the ashes in the ash chargi ng hopper fromsaid
chargi ng port int r ati hanber, at |east the portion of said
bottom wal | for tﬁﬁﬁpgﬁﬁﬂﬁﬁﬁiﬁbggﬁSEbex being forned of a cooling nmenber.

7. An ash nelting furnace for heating and nelting ashes by a burner,
conprising a furnace body having an ash charging port formed at one end

and a slag cooli ng cl&asrg‘b hgaggﬁgsggrfgpdhé%{o%bgm@d q;p t;q\aqasa@hes brY

dlscharglng port, an opper conne to sal rging port, a
preheating chafrbsarﬁ@fned '1"h'3 S hddd NBEey bedy Rirnde #th ad pHeatdng

chanber forned in said furnace body at the other
chamber and a melting chamber. Of the bottom wall of the
melting chamber 12, the portion clogser to the charging port
is convex in transverse cross section, while the portion

closer to the discharging port is concave in transverse

cross section,
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-27+ *end and having a heating burner, wherein the discharging port
formed in‘the end wall which is vertical or inclined at a predeterm ned
angle at the other end of the furnace body is circular, elliptic or

rhonbi c. 8. An ash nelting furnace for heating and nelting ashes
by a burner, conprising a furnace body having an ash charging port forned
at one end and a slag cooling chanber at the other end through a nolten
ash discharging port, an ash feeding hopper connected to said charging
port, a preheating chanberABSTRMIF ioF THE] O ISOLOSYRE0 Y Rablaeem e@f Sheet)

mel ting chanber formed in said furnace body at the othér &? d and having a
heating burner, and an auxiliary burner installed in sa2 @0gol i ng

chanmber in a p05|§sgnmgnijgtﬁu§NE@g d auxiliary burner is adapted to heat
said nelting ashes.

An ash melting furnace for heating and melting ashes by

a burner. The furnace body is formed with a preheating

-chamber and a melting chamber. Of'the bottom wall of the

melting chamber 12, the portidn closer to the charging port

{* ‘ is convex in transverse cross section, while the portion
closer to the discharging port is concave in transverse

cross section.

" (Please note that Figure 1 should accompany the abstract when published)
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