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(54) ASH PUSHING DEVICE

(57) An ash discharger (1) includes an ash introduc-
tion opening (2), an ash cooling tank (3), a scraper (4),
a driving unit (5) that drives the scraper (4), an ash dis-
charge opening (6), a first communicating portion (7) in-
clined downward from the ash cooling tank (3), a float
tank (8) connected to the first communicating portion (7),
a liquid level gauge (24), a first liquid supply device (27)
that supplies liquid to the discharge opening, a second

liquid supply device (34) that supplies liquid to the ash
cooling tank (3), and a control device (9) that controls the
first liquid supply device (27) and the second liquid supply
device (34). The control device (9) supplies the liquid up
to a predetermined liquid level when the liquid surface
has dropped, and supplies the liquid to a vicinity of the
discharge opening (6) when a torque is equal to or greater
than a predetermined value.
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Description

Technical Field

[0001] The present invention relates to an ash dis-
charger.
[0002] This application claims priority based on Japa-
nese Patent Application No. 2018-022206 filed in Japan
on February 9, 2018, of which the contents are incorpo-
rated herein.

Background Art

[0003] In a stoker type incinerator such as a garbage
incinerator, the main ash produced by burning garbage
on a grate bar is dropped from an ash chute to an ash
discharger, and is cooled with liquid (for example, water)
in the ash discharger. This liquid also functions to prevent
air from entering from the ash discharger into the stoker
type incinerator.
[0004] In the ash discharger, when a scraper is driven
to push the ash, the liquid is also discharged from a dis-
charge opening along with the ash. Thus, to keep the
liquid surface in the device at a predetermined level, it is
necessary to supply liquid such as water into the device.
Patent Document 1 discloses an ash discharger that in-
cludes a mechanism for circulating a liquid in an ash dis-
charger to reduce the amount of liquid newly supplied.

Citation List

Patent Document

[0005]

Patent Document 1: Japanese Unexamined Patent
Application Publication No. H08-261438
Patent Document 2: Japanese Unexamined Patent
Application Publication No. H08-5049

Summary of Invention

Technical Subject

[0006] In the ash discharger disclosed in Patent Doc-
ument 1, disadvantageously, ash entering into a driving
unit side of the scraper when the scraper retracts, which
is referred to as return ash, adversely affects the scraper
and the driving unit that drives the scraper.
[0007] In addition, disadvantageously, due to the
graining of ash with the progress of the separation of
garbage in recent years, ash in the vicinity of the dis-
charge opening (where the ash is drained) is solidified,
such that the ash carrying capacity is reduced, which
makes continuous operation of the ash discharger is dif-
ficult.
[0008] Patent Document 2 describes a technology for
removing ash in the vicinity of the discharge opening with

a cutter in order to enable the continuous operation of
the ash discharger. However, in the technology de-
scribed in Patent Document 2, a special mechanism such
as the cutter needs to be provided, which increases costs.
[0009] An object of the present invention is to provide
an ash discharger that can facilitate the continuous op-
eration of the ash discharger at low costs.

Subject to be Solved

[0010] According to a first aspect of the present inven-
tion, an ash discharger includes: an ash introduction
opening through which ash incinerated in a garbage in-
cinerator is introduced; an ash cooling tank connected
to a lower side of the ash introduction opening, the ash
cooling tank including an inclined surface inclined upward
toward a downstream side, and being filled with a liquid
above a lower end of the ash introduction opening; a
scraper that pushes the ash introduced into the ash cool-
ing tank toward the downstream side; a driving unit that
retractably drives the scraper; a discharge opening con-
nected to the inclined surface, through which the ash
pushed by the scraper is discharged; a first communicat-
ing portion including one end connected to the ash cool-
ing tank below a liquid surface of the liquid in the ash
cooling tank at a side opposite to the discharge opening
across the scraper, the first communicating portion being
inclined downward from the ash cooling tank; a float tank
connected to the other end of the first communicating
portion; a liquid level gauge that measures a liquid level
in the float tank; a first liquid supply device that supplies
the liquid to a vicinity of the discharge opening; a second
liquid supply device that supplies the liquid to the ash
cooling tank; and a control device that controls the first
liquid supply device and the second liquid supply device
based on information from the liquid level gauge and in-
formation related to a torque of the driving unit. When
the liquid surface has dropped from a predetermined liq-
uid level, the control device controls the second liquid
supply device to supply the liquid to the predetermined
liquid level based on the information from the liquid level
gauge, and when the torque is equal to or greater than
a predetermined value, the control device controls the
first liquid supply device to supply the liquid to the vicinity
of the discharge opening based on the information relat-
ed to the torque.
[0011] According to such configuration, return ash de-
posited in the ash cooling tank may be discharged to the
float tank via the first communicating portion, reducing
adverse effects of the return ash on the driving unit.
[0012] In addition, when the torque of the driving unit
becomes greater than or equal to a predetermined value,
that is, when the ash is solidified and is not easily dis-
charged, liquid can be supplied to the ash in the vicinity
of the discharge opening to soften the solidified ash.
[0013] Due to the effects above, the ash discharger
can be continuously operated at low costs without pro-
viding any special mechanism such as a cutter.
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[0014] According to a second aspect of the present
invention, the first liquid supply device according to the
first aspect includes: a circulation liquid injection nozzle
disposed above the discharge opening, the circulation
liquid injection nozzle spraying the liquid to a drainage
region of the ash cooling tank; and a circulation pump
that circulates the liquid in the ash cooling tank or the
float tank to the circulation liquid injection nozzle.
[0015] According to such configuration, the ash can be
efficiently softened by spraying the liquid in a drainage
region where solidified ash deposits easily.
[0016] According to a third aspect of the present inven-
tion, in the ash discharger according to the second as-
pect, the scraper includes: a scraper body that pushes
the ash; and an auxiliary scraper connected to the scrap-
er body, the auxiliary scraper guiding return ash of the
ash to the first communicating portion.
[0017] According to such configuration, the return ash
that adversely affects the scraper and the driving unit can
be actively discharged.
[0018] According to a fourth aspect of the present in-
vention, the ash discharger according to the third aspect
further includes an openable opening lid provided on an
upper side of the float tank, and opening the opening lid
enables cleaning of an inside of the float tank.
[0019] According to such configuration, by opening the
opening lid, the inside of the first communicating portion
and the float tank can be easily cleaned.
[0020] According to a fifth aspect of the present inven-
tion, in the ash discharger according to any one of the
first to fourth aspects, the first communicating portion is
a pipe that communicates the ash cooling tank with the
float tank, and the ash cooling tank communicates with
the float tank only via the pipe.
[0021] According to such configuration, since the ash
cooling tank communicates with the float tank only via
the first communication pipe, the liquid surface in the ash
cooling tank is physically separated from the liquid sur-
face in the float tank. As a result, scum (floating ash)
floating near the liquid surface in the ash cooling tank
does not easily enter into the float tank. This reduces the
risk of the liquid level measurement being inhibited due
to contamination of the liquid level gauge or the like.
[0022] According to a sixth aspect of the present in-
vention, the ash discharger according to any one of the
first to fourth aspects further includes a second commu-
nicating portion formed to connect the liquid surface in
the ash cooling tank to a liquid surface in the float tank.
[0023] According to such configuration, because the
liquid surface in the ash cooling tank is not physically
separated from the liquid surface in the float tank, the
scum floating on the liquid surface in the ash cooling tank
enters into the float tank. However, the scum can be safe-
ly and easily removed by opening the opening lid while
continuing operation.

Advantageous Effects of Invention

[0024] According to the present invention, the return
ash deposited in the ash cooling tank can be discharged
to the float tank via the first communicating portion, re-
ducing adverse effects of the return ash on the driving
unit.
[0025] In addition, when the torque of the driving unit
becomes greater than or equal to a predetermined value,
that is, when the ash is solidified and is not easily dis-
charged, liquid can be supplied to the ash in the vicinity
of the discharge opening to soften the solidified ash.
[0026] Due to the effects, the ash discharger can be
continuously operated at low costs without providing any
special mechanism such as a cutter.

Brief Description of Drawings

[0027]

FIG. 1 is a cross-sectional view illustrating an ash
discharger according to an embodiment of the
present invention.
FIG. 2 is a view in the direction of arrow II in FIG. 1,
and is a front view of a discharge opening according
to an embodiment of the present invention.
FIG. 3 is a cross-sectional view of an ash cooling
tank and a float tank in a modification of an embod-
iment of the present invention.
FIG. 4 is a cross-sectional view of the ash cooling
tank in a modification of an embodiment of the
present invention.

Description of Embodiments

[0028] The following describes an ash discharger ac-
cording to an embodiment of the present invention in de-
tail with reference to drawings.
[0029] The ash discharger is provided in a garbage
incinerator (for example, a stoker type incinerator) for
that incinerates garbage. Specifically, the ash discharger
is a device that cools ash produced by incinerating gar-
bage in the garbage incinerator and discharges the
cooled ash to a conveyor.
[0030] As illustrated in FIG. 1, an ash discharger 1 of
the present embodiment includes: an ash introduction
opening 2 into which ash A1 is introduced; an ash cooling
tank 3 connected to the ash introduction opening 2; a
scraper 4 that pushes the ash A2 introduced into the ash
cooling tank 3; a driving unit 5 that drives the scraper 4
reciprocable ; a discharge opening 6 through which the
ash A2 pushed by the scraper 4 is discharged, a com-
munication pipe 7 (first communicating portion) having
one end 7a connected to the ash cooling tank 3, a float
tank 8 connected to the other end 7b of the communica-
tion pipe 7, and a control device 9.
[0031] The ash introduction opening 2 is a rectangular
pipe that is connected to an ash chute of a garbage in-
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cinerator and extends along the vertical direction. The
shape of the ash introduction opening 2 is not limited
thereto.
[0032] The ash cooling tank 3 is a tank connected to
the lower side of the ash introduction opening 2 to cool
the ash A2 introduced through the ash introduction open-
ing 2.
[0033] The ash cooling tank 3 is filled with a liquid (for
example, water). The height of a liquid surface "W" of the
liquid can be appropriately set according to the shape of
the ash cooling tank 3. The height of the liquid surface
"W" of the present embodiment is set to be above a lower
end 2a of the ash introduction opening 2. The height of
the liquid surface "W" is adjusted by the control device 9.
[0034] A bottom surface 10 of the ash cooling tank 3
is formed so as to be lowest directly below the ash intro-
duction opening 2.
[0035] The bottom surface 10 of the ash cooling tank
3 includes a first inclined surface 11 formed so as to grad-
ually become higher from directly below the ash intro-
duction opening 2 in a first direction D1 that is a horizontal
direction. Here, the first direction D1 is a direction in which
the ash A2 is discharged (toward the downstream side).
In other words, the first inclined surface 11 is inclined
upward in the discharge direction (toward the down-
stream side) of the ash "A".
[0036] The discharge opening 6 is a rectangular open-
ing that is connected to the first inclined surface 11 and
discharges the ash A2 pushed by the scraper 4. The dis-
charge opening 6 is formed such that the lower end 6a
of the discharge opening 6 is higher than the liquid sur-
face "W" of the liquid. A drainage region "R" is provided
between the lower end 6a of the discharge opening 6
and the liquid. The drainage region "R" is a region that
is an upper portion of the first inclined surface 11 and is
higher than the liquid surface "W" of the liquid. Ash A2a
deposited in the drainage region "R" is not immersed in
the liquid.
[0037] A conveyor "C" is disposed below the discharge
opening 6. The conveyor "C" transports the ash A2 dis-
charged through the discharge opening 6 to a device in
a subsequent stage.
[0038] The bottom surface 10 of the ash cooling tank
3 includes a second inclined surface 12 that gradually
becomes higher from directly below the ash introduction
opening 2 in a second direction D2 that is opposite the
first direction D1. The mechanisms for pushing the ash
A2, such as the scraper 4 and the driving unit 5, are dis-
posed above the second inclined surface 12.
[0039] The scraper 4 is a device that is disposed on
the second direction D2 side with respect to the ash in-
troduction opening 2, and pushes the ash A2 stored in
the ash cooling tank 3. The scraper 4 is connected to a
first central axis S1 that is orthogonal to the first direction
D1 and extends in the horizontal direction. The scraper
4 includes a pivoting arm 14 that is rotatable around the
first central axis S1, and a scraper body 15 connected to
an end of the pivoting arm 14 on the side opposite to the

first central axis S1 so as to be swingable around a sec-
ond central axis S2.
[0040] The scraper body 15 is disposed such that a tip
thereof contacts the bottom surface 10 of the ash cooling
tank 3 in a width direction "WD" (horizontal direction or-
thogonal to the first direction D1, see FIG. 2). The scraper
body 15 pushes the ash A2 toward the downstream side
by pivoting the pivoting arm 14 in a first rotating direction
R1. Pivoting of the pivoting arm 14 in a second rotating
direction R2 opposite to the first rotating direction R1 re-
tracts the tip of the scraper body 15 in the second direction
D2.
[0041] As illustrated by a solid line in FIG. 1, in the most
retracted state of the scraper body 15, the tip of the scrap-
er body 15 is located directly below the ash introduction
opening 2. As illustrated by a two-dot chain line in FIG.
1, in the most advanced state of the scraper body 15, the
tip of the scraper body 15 is located at the downstream
side of the position directly below the ash introduction
opening 2.
[0042] The scraper 4 includes an auxiliary scraper 16
that is swingably connected to the scraper body 15. The
auxiliary scraper 16 is connected to the scraper body 15
via a third central axis S3. The third central axis S3 is
disposed near the second central axis S2 of the scraper
body 15. A tip of the auxiliary scraper 16 contacts the
second inclined surface 12 of the bottom surface 10 of
the ash cooling tank 3 in the width direction "WD".
[0043] The auxiliary scraper 16 moves on the bottom
surface 10 as the scraper body 15 moves.
[0044] The driving unit 5 is, for example, an electric
motor. The driving unit 5 rotates the first central axis S1
in the first rotating direction R1 or the second rotating
direction R2. The driving unit 5 is electrically connected
to the control device 9. Information related to a torque of
the driving unit 5 is inputted to the control device 9. The
torque of the driving unit 5 increases when a load of the
scraper 4 driven by the driving unit 5 increases.
[0045] The communication pipe 7 is a tubular member
formed such that the one end 7a connected to the ash
cooling tank 3 is connected to the second inclined surface
12 of the bottom surface 10 of the ash cooling tank 3,
and the other end 7b is located lower than the one end
7a. The communication pipe 7 is disposed on the second
direction D2 side with respect to the scraper 4. In other
words, the communication pipe 7 is disposed on the side
opposite to the discharge opening 6, across the scraper
4. The one end 7a of the communication pipe 7 is con-
nected below the liquid surface "W".
[0046] The float tank 8 is a container connected to the
other end 7b of the communication pipe 7. The float tank
8 is disposed so as to form the liquid surface "W" of liquid
in an internal space of the float tank 8. An upper wall 8a
of the float tank 8 is formed so as to be higher than the
liquid surface "W". The liquid moves between the ash
cooling tank 3 and the float tank 8 via only the commu-
nication pipe 7. The height of the liquid surface "W" in
the ash cooling tank 3 is the same as the height of the
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liquid surface "W" in the float tank 8.
[0047] A float tank discharge pipe 17 for discharging
the liquid in the float tank 8 is provided in the lower portion
of the float tank 8. The float tank discharge pipe 17is
provide with a float tank valve 18. The float tank valve 18
is a valve that opens and closes the float tank discharge
pipe 17.
[0048] An openable and closable opening lid 19 is pro-
vided on the upper wall 8a of the float tank 8. By opening
the opening lid 19, the operator can access the inside of
the float tank 8.
[0049] An overflow liquid receiver 21 is provided inside
the float tank 8. The overflow liquid receiver 21 is formed
to correspond to the set height of the liquid surface "W".
In other words, when the height of the liquid surface "W"
is higher than the set height, the liquid flows into the over-
flow liquid receiver 21 and is discharged into a sedimen-
tation tank 23, preventing the liquid surface "W" from be-
coming higher than the set height.
[0050] A drainage pump 22 is connected to the over-
flow liquid receiver 21, and the sedimentation tank 23 is
provided at a lower end of the drain 22. The liquid flowing
into the overflow liquid receiver 21 is stored in the sedi-
mentation tank 23.
[0051] The float tank 8 is provided with a liquid level
gauge 24 for measuring the height of the liquid surface
"W" in the float tank 8. The liquid level gauge 24 is elec-
trically connected to the control device 9. The height of
the liquid surface "W" measured by the liquid level gauge
24 is transmitted to the control device 9.
[0052] A sedimentation tank discharge pipe 25 for dis-
charging sediment in the sedimentation tank 23 is pro-
vided on the lower side of the sedimentation tank 23. The
sedimentation tank discharge pipe 25is provided with a
sedimentation tank valve 26. The sedimentation tank
valve 26 is a valve that opens and closes the sedimen-
tation tank discharge pipe 25. By opening the sedimen-
tation tank valve 26, the sediment deposited in the sed-
imentation tank 23 can be discharged.
[0053] The ash discharger 1 includes a first liquid sup-
ply device 27 that supplies liquid to the vicinity of the
discharge opening 6. Specifically, the first liquid supply
device 27 sprays the liquid onto the ash A2a deposited
in the drainage region "R" of the ash cooling tank 3. The
first liquid supply device 27 includes a circulation liquid
injection nozzle 28 disposed above the discharge open-
ing 6, a circulation liquid line 29 that connects the circu-
lation liquid injection nozzle 28 to the sedimentation tank
23, and a circulation pump 30 provided in the circulation
liquid line 29 to circulate the liquid in the sedimentation
tank 23 to the circulation liquid injection nozzle 28. Since
the liquid stored in the sedimentation tank 23 is the liquid
flowing into the overflow liquid receiver 21, the first liquid
supply device 27 substantially circulates the liquid inside
the float tank 8 to the circulation liquid injection nozzle
28. Liquid may also be supplied to the first liquid supply
device 27 from other sources.
[0054] As illustrated in FIG. 2, the circulation liquid in-

jection nozzle 28 includes a body portion 31 that extends
in the width direction, and a plurality of nozzle portions
32 formed on the body portion 31 to spray liquid "WS".
The nozzle portions 32 of the circulation liquid injection
nozzle 28 are oriented so as to spray liquid to the drainage
region "R".
[0055] The circulation pump 30 is electrically connect-
ed to the control device 9. The control device 9 can control
the circulation pump 30. By operating the circulation
pump 30 under control of the control device 9, the liquid
in the sedimentation tank 23 is supplied to the circulation
liquid injection nozzle 28, and is sprayed onto the ash
A2a deposited in the drainage region "R".
[0056] The ash discharger 1 includes a second liquid
supply device 34 that supplies liquid to the ash cooling
tank 3. The second liquid supply device 34 includes a
liquid tank 35 that stores a liquid (for example, water)
therein, an injection nozzle 36 that injects the liquid in
the liquid tank 35 into the ash cooling tank 3, and an
electric valve 37 provided on the injection nozzle 36. The
electric valve 37 is electrically connected to the control
device 9. The control device 9 can control the electric
valve 37. By controlling the electric valve 37 under control
of the control device 9, the liquid in the liquid tank 35 is
injected into the ash cooling tank 3 via the injection nozzle
36.
[0057] The control device 9 includes a liquid surface
control unit 92 that controls the second liquid supply de-
vice 34 based on the height of the liquid surface "W"
measured by the liquid level gauge 24 to supply liquid to
the ash cooling tank 3, and a liquid spray unit 91 that
controls the first liquid supply device 27 based on the
torque of the driving unit 5 to spray the liquid onto the
ash A2a deposited in the drainage region "R".
[0058] When the height of the liquid surface "W" meas-
ured by the liquid level gauge 24 drops from a predeter-
mined liquid level, the liquid surface control unit 92 per-
forms control to open the electric valve 37 of the second
liquid supply device 34, that is, controls the valve open-
ing.
[0059] The liquid spray unit 91 receives information re-
lated to the torque from the driving unit 5, and performs
control to actuate the circulation pump 30 when the
torque of the driving unit 5 is equal to or greater than a
predetermined value.
[0060] Next, the action of the second liquid supply de-
vice 34 of the ash discharger 1 according to the present
embodiment will be described.
[0061] The ash A2 fed into the ash cooling tank 3
through the ash introduction opening 2 is cooled with a
liquid. The ash A2 cooled in the ash cooling tank 3 is
pushed by the scraper 4 in the first direction D1 and con-
veyed to the conveyor "C". At this time, the liquid inside
the ash cooling tank 3 is also discharged along with the
ash A2.
[0062] The liquid surface control unit 92 of the control
device 9 controls the second liquid supply device 34
based on the height of the liquid surface "W" measured
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by the liquid level gauge 24 to control the height of the
liquid surface "W". Specifically, when liquid is discharged
from the discharge opening 6 or the float tank discharge
pipe 17 and the height of the liquid surface "W" decreases
from the predetermined liquid level, the control device 9
controls and opens the electric valve 37 of the second
liquid supply device 34, thereby injecting the liquid in the
liquid tank 35 into the ash cooling tank 3 via the injection
nozzle 36. Thereafter, when the height of the liquid sur-
face "W" rises to the predetermined liquid level, the con-
trol device 9 controls and closes the electric valve 37,
thereby stopping injection of the liquid from the liquid tank
35.
[0063] Next, the operation of the communication pipe
7 and the auxiliary scraper 16 of the ash discharger 1
according to the present embodiment will be described.
[0064] When the scraper 4 retracts, return ash A3
moves on the second inclined surface 12 on the second
direction D2 side with respect to the scraper 4. The return
ash A3 is ash that, when the scraper 4 retracts, enters
the second direction D2 side with respect to the scraper
4 through a gap or the like between the scraper 4 and
the bottom surface 10.
[0065] Since the communication pipe 7 is formed in
the ash cooling tank 3 of the ash discharger 1 according
to the present embodiment, the return ash A3 is intro-
duced into the float tank 8 via the communication pipe 7.
The return ash A3 deposited in the float tank 8 can be
discharged as appropriate via the float tank discharge
pipe 17 by opening the float tank valve 18.
[0066] Furthermore, the scraper body 15 moves in the
first direction R1, thereby causing the auxiliary scraper
16 to push back the return ash A3 in the first direction
D1. The scraper body 15 retracts in the second direction
R2, thereby causing the auxiliary scraper 16 to guide the
return ash A3 to the communication pipe 7. Because the
one end 7a of the communication pipe 7 is inclined above
the other end 7b, the return ash A3 guided by the com-
munication pipe 7 moves to the float tank 8.
[0067] Next, the action of the first liquid supply device
27 of the ash discharger 1 according to the present em-
bodiment will be described.
[0068] When the torque of the driving unit 5 is larger
than the predetermined value, the control device 9 actu-
ates the circulation pump 30 of the first liquid supply de-
vice 27. As a result, the liquid "WS" is sprayed from the
circulation liquid injection nozzle 28 to soften the ash A2a
deposited in the drainage region "R". Thereafter, when
the torque of the driving unit 5 becomes smaller than the
predetermined value, the control device 9 stops the cir-
culation pump 30 of the first liquid supply device 27, and
in turn, stops spraying of the liquid "WS" from the circu-
lation liquid injection nozzle 28.
[0069] According to the embodiment described above,
since the return ash A3 deposited on the second inclined
surface 12 is discharged into the float tank 8 via the com-
munication pipe 7, adverse effects of the return ash A3
on the scraper 4 and the driving unit 5 can be suppressed.

Accordingly, the scraper 4 can be smoothly operated
without being inhibited by the return ash A3.
[0070] In addition, the circulation liquid injection nozzle
28 may be oriented toward the drainage region "R" (near
the discharge opening 6) where the solidified ash A2a
deposits easily, such that the solidified ash A2a is sof-
tened to suppress a reduction in the ash discharge ca-
pability. In particular, the ash can be efficiently carried
out by spraying the liquid in the drainage region "R" where
the ash A2a is easily solidified.
[0071] As described above, the stability of the contin-
uous operation of the ash discharger 1 can be improved.
[0072] In addition, since the opening lid 19 is provided
on the upper wall 8a of the float tank 8, the amount of
the return ash A3 accumulated in the float tank 8 can be
checked. In addition, when a certain amount of return
ash A3 is accumulated, the float tank valve 18 can be
opened to discharge the return ash A3 while continuing
operation.
[0073] At this time, the liquid surface "W" decreases,
but the control device 9 controls the second liquid supply
device 34 so as to raise the height of the liquid surface
"W" to the predetermined liquid level and keep that level.
[0074] In addition, by opening the opening lid 19 of the
float tank 8, the inside of the communication pipe 7 and
the float tank 8 can be easily cleaned.
[0075] Additionally, since the ash cooling tank 3 com-
municates with the float tank 8 only via the communica-
tion pipe 7, the liquid surface "W" in ash cooling tank 3
is physically separated from the liquid surface "W" in the
float tank 8. As a result, scum (floating ash) floating near
the liquid surface "W" in the ash cooling tank 3 does not
easily enter into the float tank 8. Therefore, the risk of
the liquid level measurement being inhibited due to con-
tamination of the liquid level gauge 24 or the like is re-
duced.

[Modified example]

[0076] The following describes a modification of an em-
bodiment of the present invention in detail with reference
to drawings. Note that, in the modification, differences
from the above-described embodiment will be mainly de-
scribed, and description of similarities will be omitted.
[0077] As illustrated in FIG. 3, the ash cooling tank 3
and the float tank 8 in the modification communicate with
each other via an opening 40 (second communicating
portion) formed in a partition wall 39 partitioning the ash
cooling tank 3 and the float tank 8, in addition to the com-
munication pipe 7. The opening 40 is formed to connect
the liquid surface "W" in the ash cooling tank 3 to the
liquid surface "W" in the float tank 8. The opening 40 is
formed such that a lower end 40a of the opening 40 is
lower than the liquid surface "W", and an upper end 40b
is higher than the liquid surface "W".
[0078] The ash cooling tank 3 and the float tank 8 of
the modified example in the modification communicate
with each other via the communication pipe 7 as well as
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the opening 40 formed in the vicinity of the liquid surface
"W".
[0079] According to this modification, because the liq-
uid surface "W" in the ash cooling tank 3 is not physically
separated from the liquid surface "W" in the float tank 8,
the scum floating on the liquid surface "W" in the ash
cooling tank 3 enters into the float tank 8. However, the
scum can be safely and easily removed by opening the
opening lid 19 while continuing operation.
[0080] An embodiment and a modification of the
present invention have been described above in detail
with reference to the drawings, but the specific configu-
rations are not limited to the embodiment and the modi-
fication, and also include design changes and the like
that do not deviate from the scope of the present inven-
tion.
[0081] Note that the first liquid supply device 27 ac-
cording to the present embodiment is configured to cir-
culate the liquid in the sedimentation tank 23 (float tank
8) to the circulation liquid injection nozzle 28, but the
present invention is not limited thereto. For example, as
illustrated in FIG. 4, it may be a first liquid supply device
27B that circulates the liquid stored in the ash cooling
tank 3 to the circulation liquid injection nozzle 28. Also
In this case, similar to the first liquid supply device 27,
the first liquid supply device 27B is controlled by the con-
trol device 9.

Industrial Applicability

[0082] According to the present invention, the return
ash deposited in the ash cooling tank can be discharged
to the float tank via the first communicating portion, re-
ducing adverse effects of the return ash on the driving
unit.
[0083] In addition, when the torque of the driving unit
becomes greater than or equal to a predetermined value,
that is, when the ash is solidified and is not easily dis-
charged, liquid can be supplied to the ash in the vicinity
of the discharge opening to soften the solidified ash.
[0084] Due to the effects, the ash discharger can be
continuously operated at low costs without providing any
special mechanism such as a cutter.

Reference Signs List

[0085]

1 Ash discharger
2 Ash introduction opening
3 Ash cooling tank
4 Scraper
5 Driving unit
6 Discharge opening
7 Communication pipe (first communicating portion)
8 Float tank
8a Upper wall
9 Control device

10 Bottom surface
11 First inclined surface (inclined surface)
12 Second inclined surface
14 Pivoting arm
15 Scraper body
16 Auxiliary scraper
17 Float tank discharge pipe
18 Float tank valve
19 Opening lid
21 Overflow liquid receiver
22 Drainage pump
23 Sedimentation tank
24 Liquid level gauge
25 Sedimentation tank discharge pipe
26 Sedimentation tank valve
27, 27B First liquid supply device
28 Circulation liquid injection nozzle
29 Circulation liquid line
30 Circulation pump
31 Body portion
32 Nozzle portion
34 Second liquid supply device
35 Liquid tank
36 Injection nozzle
37 Electric valve
39 Partition wall
40 Opening (second communicating portion)
91 Liquid spray unit
92 Liquid surface level control unit
A Ash
C Conveyor
R Drainage region
S1 First central axis
S2 Second central axis
S3 Third central axis
W Liquid surface level

Claims

1. An ash discharger comprising:

an ash introduction opening through which ash
incinerated in a garbage incinerator is intro-
duced;
an ash cooling tank connected to a lower side
of the ash introduction opening, the ash cooling
tank including an inclined surface inclined up-
ward toward a downstream side, and being filled
with a liquid above a lower end of the ash intro-
duction opening;
a scraper that pushes the ash introduced into
the ash cooling tank toward the downstream
side;
a driving unit that retractably drives the scraper;
a discharge opening connected to the inclined
surface through which the ash pushed by the
scraper is discharged;
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a first communicating portion including one end
connected to the ash cooling tank below a liquid
surface of the liquid in the ash cooling tank at a
side opposite to the discharge opening across
the scraper, the first communicating portion be-
ing inclined downward from the ash cooling tank;
a float tank connected to the other end of the
first communicating portion;
a liquid level gauge that measures a liquid level
in the float tank;
a first liquid supply device that supplies the liquid
to a vicinity of the discharge opening;
a second liquid supply device that supplies the
liquid to the ash cooling tank; and
a control device that controls the first liquid sup-
ply device and the second liquid supply device
based on information from the liquid level gauge
and information related to a torque of the driving
unit, wherein
when the liquid surface has dropped from a pre-
determined liquid level, the control device con-
trols the second liquid supply device to supply
the liquid to the predetermined liquid level based
on the information from the liquid level gauge,
and
when the torque is equal to or greater than a
predetermined value, the control device controls
the first liquid supply device to supply the liquid
to the vicinity of the discharge opening based
on the information related to the torque.

2.  The ash discharger according to claim 1, wherein
the first liquid supply device includes:

a circulation liquid injection nozzle disposed
above the discharge opening, the circulation liq-
uid injection nozzle spraying the liquid to a drain-
age region of the ash cooling tank; and
a circulation pump that circulates the liquid in
the ash cooling tank or the float tank to the cir-
culation liquid injection nozzle.

3. The ash discharger according to claim 2, wherein
the scraper includes:

a scraper body that pushes the ash; and
an auxiliary scraper connected to the scraper
body, the auxiliary scraper guiding return ash of
the ash to the first communicating portion.

4. The ash discharger according to claim 3, further
comprising an openable opening lid provided on an
upper side of the float tank, wherein
opening the opening lid enables cleaning of an inside
of the float tank.

5. The ash discharger according to any one of claims
1 to 4, wherein

the first communicating portion is a pipe that com-
municates the ash cooling tank with the float tank,
and the ash cooling tank communicates with the float
tank only via the pipe.

6. The ash discharger according to any one of claims
1 to 4, further comprising a second communicating
portion formed to connect the liquid surface in the
ash cooling tank to a liquid surface in the float tank.
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