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DESCRIPTION 

STOKER TYPE INCINERATOR FOR COMBUSTING OBJECT TO BE 

INCINERATED 

5 

TECHNICAL FIELD 

[0001] 

The present invention relates to a stoker type incinerator for 

combusting object to be incinerated such as waste. 

10 	 Priority is claimed on Japanese Patent Application No. 2017-201342, 

filed October 17, 2017, the content of which is incorporated herein by 

reference. 

BACKGROUND ART 

15 	[0002] 

A stoker type incinerator capable of efficiently incinerating a large 

amount of object to be incinerated without selection is known as an 

incinerator for incinerating objects to be incinerated such as waste. The 

stoker type incinerator is equipped with a plurality of treatment stages 

20 	including a drying stage for drying the objects, a combustion stage for 

combusting the objects, and a post-combustion stage for further combusting 

the objects. 

[0003] 

In order to reliably incinerate the objects, an inclination angle of the 

25 	stoker has been studied. As described in Patent Document 1, for example, 

the inclination angle of the stoker may be inclined so that a downstream side 

in a conveying direction of an installation surface of all the stages of the 

drying stage, the combustion stage, and the post-combustion stage is 

directed downward. In the following description, for example, when the 
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A stoker type incinerator capable ofefficiently incineratin9 a lar9e

amountofobjectto be incineratedwithout selection is knovvn as an

incineratorforincineratin9 objectsto beincinerated such as vvaste,The

stokertype incinerator is equipped with a plurality oftreatment sta9es
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[0003]

ln order to reliably incinerate the objects,an inclination an9le of the

25 stoker has been studied, As described in Patent Document l′for e×ample ′

the inclination an9le ofthe stoker may be inclined so that adownstream side

in a conveyin9 direction ofan installation surface ofall the sta9es of the

dryin9 sta9e ′the combustion sta9e ′and the post‐combustion sta9e is

directed downward, ln the followin9 description ′for example ′when the



2 

downstream side in the conveying direction of the installation surface of the 

drying stage is directed downward, the drying stage is simply referred to as 

being directed downward (the same also applies to the combustion stage 

and the post-combustion stage). 

	

5 	 Further, as described in Patent Document 2, there is a configuration 

in which the drying stage is inclined downward, and the combustion stage 

and the post-combustion stage are disposed horizontally, as described in 

Patent Document 3, there is a configuration in which the drying stage and 

the combustion stage are inclined downward and the downstream side in the 

	

10 	conveying direction of the installation surface of the post-combustion stage 

is inclined upward, and as described in Patent Document 4, there is a 

configuration in which all the stages are inclined upward. For example, 

when the downstream side end in the conveying direction of the installation 

surface of the combustion stage is directed upward, the combustion stage is 

	

15 	simply referred to as being directed upward (the same also applies to the 

case of the drying stage and the post-combustion stage). 
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dryin9 sta9e is directed downward ′the dryin9 sta9e issimply referred to as
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and the post‐combustion sta9e),
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in which the dryin9 sta9e is inclined downward ′and thecombustion sta9e
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TECHNICAL PROBLEM 

[0005] 

Incidentally, objects to be incinerated with various properties 

(materials, forms, moisture content) may be charged to a stoker type 

	

5 	incinerator, but objects to be incinerated formed of a slippery material or 

having a shape to be easy to roll itself such as a spherical shape, or objects 

to be incinerated with a high moisture content (including large amount of 

water) may be difficult to incinerate in the same stoker type incinerator as 

that used for other objects to be incinerated. 

	

10 	[0006] 

That is, in the stoker type incinerators described in Patent 

Documents 1, 2, and 3, since the drying stage is inclined downward and the 

combustion stage is inclined downward or disposed horizontally, objects to 

be incinerated in a form that readily roll may be transported to the 

	

15 	post-combustion stage earlier than other materials, such that there may be 

a problem that the object to be incinerated is discharged while still burning 

without having been incinerated sufficiently. 

[0007] 

Further, in the stoker type incinerator described in Patent Document 

	

20 	4, since all of the drying stage, the combustion stage, and the 

post-combustion stage are inclined upward, objects to be incinerated in 

which slippery materials are included or having a shape to be easy to roll 

itself or objects to be incinerated with a high moisture content are gathered 

at the bottom of a step (a drop wall) disposed between the feeder and the 

	

25 	drying stage, and since the object to be incinerated is hard to be conveyed 

to the combustion stage, in some cases, there is a problem that it is 

necessary to limit an charging amount or temporarily stop the charging. 

[0008] 

An object of the present invention is to provide a stoker type 

3

TECHNICAL PROBLEM

[0005]

lncidentally,objectsto be incinerated with various properties

naterials, forms,moisturecontent)may bechar9edto a stoker type

5 incinerato butobjectsto be incinerated formed ofaslippery material or

havin9 a shape to be easy to roll itself such asa spherical shape,orobjects

to be incinerated with a hi9h moisturecontent(includin9 lar9eamount of

vvater)may bedifficultto incinerate in thesamestoker type incinerator as

that used for otherobjectsto be incinerated,

10 [0006]

That is′in the stoker type incinerators described in Patent

Documents l′2′and 3′since the dryin9 sta9e is inclineddownward and the

combustion sta9e is inclined dovvnvvard or disposed horizontally,objects to

be incinerated in a form that readily rollmay be transported to the

15 post‐combustion sta9e earlier than other materials ′suchthat there may be

a problemthattheobjectto be incinerated isdischar9ed whilestill burnin9

without havin9 been incinerated sufficiently,

[0007]

Furthe in the stoker type incinerator described inPatent Document

20 4′since all ofthe dryin9 sta9e ′the combustion sta9e ′and the

post‐combustion sta9e are inclined upward,objectsto beincinerated in

which slippery materials are included or havin9 ashape to be easy to roll

itselforobjectsto be incinerated with a hi9h moisturecontentare9athered

at the bottom ofa step(a dropwall)disposed between thefeeder and the

25 dryin9 sta9e,and sincetheobjectto be incinerated is hard to beconveyed

to the combustion sta9e ′in some cases ′there is aproblem that it is

necessary to limit an char9in9 amount or temporarily stop the char9in9,

[0008]

An objectofthe presentinvention isto provideastokertype
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incinerator for combusting objects to be incinerated such as waste capable of 

continuously charging the objects regardless of the properties thereof and 

eliminating combustion residuals of the objects. 

5 SOLUTION TO PROBLEM 

[0009] 

According to a first aspect of the present invention, there is provided 

a stoker type incinerator for combusting objects to be incinerated such as 

waste which feeds the incinerated object from a feeder and performs each of 

10 	drying, combustion, and post-combustion, while sequentially conveying the 

objects, in a drying stage, a combustion stage, and a post-combustion stage, 

which include a plurality of fixed fire grates and a plurality of movable fire 

grates, wherein the drying stage is disposed to be inclined so that a 

downstream side in a conveying direction is directed downward, the 

15 combustion stage is connected to the drying stage and disposed to be 

inclined so that the downstream side end thereof in the conveying direction 

is directed upward, and the post-combustion stage is connected to the 

combustion stage and disposed to be inclined so that the downstream side 

end thereof in the conveying direction is directed upward. 

20 	[0010] 

According to such a configuration, since the drying stage is inclined 

downward in the conveying direction, it is possible to convey the objects to 

be incinerated with any properties to the combustion stage without delay. 

Further, since the combustion stage and the post-combustion stage are 

25 	inclined upward, the objects do not easily slide down or roll down after the 

combustion stage and is sufficiently burned and conveyed. 

That is, while incinerating objects in which slippery materials are 

included or having a shape to be easy to roll itself, since it is conveyed to the 

combustion stage at an early stage due to rolling over on the drying stage or 

4

incineratorforcombustin9 objectsto be incinerated such asvvastecapable of

continuouslychar9in9 theobjects re9ard1essoftheproperties thereof and

elinninatin9 combustion residualsoftheobjects,

5 SOLUTION TOPROBLEM

[0009]

Accordin9 to a first aspect of the present invention ′there isprovided

a stokertype incineratorforcombustin9 objectsto beincinerated such as

vvastevvhichfeedsthe incinerated objectfrom afeederand performs each of

lo dryin9 ′combustion ′and post‐combustion ′while sequentiallyconveyin9 the

objects,in a dryin9 sta9e,a combustion sta9e,and a post‐combustion sta9e,

which include a p1urality offixed fire 9rates and a plurality ofmovable fire

9rates ′wherein the dryin9 sta9e is disposed to beinclined so that a

downstream side in a conveying direction isdirected downward ′the

15 combustion sta9e is connected to the dryin9 sta9e anddisposed to be

inclined so that the downstream side end thereof in the conveyin9direction

is directed upward ′and the post‐combustion sta9e isconnected to the

combustion sta9e and disposed to be inclined so that thedownstream side

end thereof in the conveyin9 direction is directed upward,

20 [0010]

Accordin9 to such a confi9uration ′since the dryin9 sta9e isinclined

downward in the conveyin9 direction,it ispossibletoconveythe objects to

be incinerated with any properties to the combustion sta9e without delay,

Furthe since the combustion sta9e and the post‐combustion sta9e are

25 inclined upward,theobjectsdo noteasilyslidedown orroll downafter the

combustion sta9e and is sufficiently burned and conveyed,

That is vhile incineratin9 objects in whichslippery materials are

included or havin9 a shape to be easy to roll itself′since it isconveyed to the

combustion sta9e at an early sta9e due to rollin9over on the dryin9 sta9e or
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the like, there is a likelihood that it may not be sufficiently dried in the 

drying stage. However, since the combustion stage and the 

post-combustion stage are inclined upward, the objects to be incinerated 

rolling down the drying stage do not roll further down the combustion stage 

	

5 	and the post-combustion stage, and the objects to be incinerated is 

sufficiently dried and incinerated in the combustion stage as necessary. 

Since the objects to be incinerated having high water content is conveyed to 

the combustion stage while being dried without staying in the drying stage, 

the objects to be incinerated is also incinerated sufficiently in the combustion 

	

10 	stage. 

As a result, regardless of the properties of the object to be 

incinerated, it is possible to continuously charge object to be incinerated, 

and it is possible to eliminate residual burning of the object to be 

incinerated. 

	

15 	[0011] 

In the stoker type incinerator, an end portion of the post-combustion 

stage on the downstream side in the conveying direction may be disposed in 

a vertical direction substantially at the same position as the end portion of 

the combustion stage on the downstream side in the conveying direction, or 

	

20 	at a position higher than the end portion of the combustion stage. 

[0012] 

According to such a configuration, even in the case in which the 

objects to be incinerated roll down the drying stage, it is possible to prevent 

the objects to be incinerated from being discharged from the 

	

25 	post-combustion stage without being sufficiently burned. 

[0013] 

In the stoker type incinerator, each of the fixed fire grates and the 

movable fire grates may be disposed to be inclined so that the downstream 

side end thereof in the conveying direction is directed upward with respect to 

5

the like′there is a likelihood that itmay not be sufficientlydried in the

dryin9 sta9e, Howeve sincethe combustion sta9e and the

post‐combustion sta9eare inclined upvvard,theobjectsto beincinerated

ro1lin9 down the dryin9 sta9e do not roll further downthe combustion sta9e

5 and the post‐combustion sta9e,and theobjectsto beincinerated is

sufficiently dried and incinerated in the combustion sta9e as necessary,

Sincetheobjectsto be incinerated havin9 hi9h watercontentisconveyed to

the combustion sta9e while bein9 dried without stayin9 in the dryin9 sta9e ′

theobjectsto be incinerated isalso incinerated sufficiently in thecombustion

lo sta9e,

As a result,re9ardlessofthe propertiesoftheobject to be

incinerated, it is possible to continuously char9eobjectto be incinerated,

and itis possibletoeliminate residual burnin9 oftheobject to be

incinerated,

15 [0011]

ln the stoker type incineratoE an end portion of the post‐combustion

sta9e on the downstream side in the conveyin9 directionmay be disposed in

a vertical direction substantially at the same position as the endportion of

the combustion sta9e on the downstream side in the conveyin9direction ′or

20 at a position hi9her than the end portion of the combustion sta9e,

[0012]

Accordin9 to such a confi9uration ′even in the case inwhich the

objects to be incinerated roll down the dryin9 sta9e,it is possibletoprevent

theobjectsto be incineratedfrom bein9dischar9ed from the

25 post‐combustion sta9e without bein9 sufficiently burned,

[0013]

ln the stoker type incinerato each ofthe fixed fire 9rates and the

movable fire 9rates may be disposed to be inclined so that the downstream

side end thereof in the conveyin9 direction is directed upwardwith respect to
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installation surfaces of the drying stage, the combustion stage, and the 

post-combustion stage. 

[0014] 

With such a configuration, the movable fire grates can be operated to 

	

5 	stir and feed the objects to be incinerated on the fixed fire grates to the 

downstream side in the conveying direction while stirring. 

[0015] 

In the stoker type incinerator, each of the drying stage, the 

combustion stage, and the post-combustion stage may have a driving 

	

10 	mechanism configured to drive the plurality of included movable fire grates, 

and driving speeds in the drying stage, the combustion stage, and the 

post-combustion stage are set to same speed or different speed in at least 

one of the drying stage, the combustion stage, and the post-combustion 

stage with respect to the other. 

	

15 	[0016] 

According to such a configuration, it is possible to change the 

conveying speeds of each stage depending on the properties of objects to be 

incinerated. 

[0017] 

	

20 	 In the stoker type incinerator, the combustion stage and the 

post-combustion stage may be continuously connected to each other without 

steps. 

[0018] 

With such a configuration, it is easier to continuously incinerate the 

	

25 	object to be incinerated. 

[0019] 

In the stoker type incinerator, at least one of the movable fire grates 

of the drying stage may be a protrusive fire grate in which a protrusion is 

formed on the distal end of the protrusive fire grate. 

6

installation surfaces of the dryin9 sta9e ′the combustion sta9e ′and the

post ‐combustion sta9e,

[0014]

VVith such a confi9uration ′the movable fire 9rates can beoperated to

5 stirand feed theobjectsto be incinerated onthefixedfire9rates to the

dovvnstream side in the conveyin9 direction vvhile stirrin9,

[0015]

ln the stoker type incinerato each of the dryin9 sta9e ′the

combustion sta9e ′and the post‐combustion sta9e mayhave a drivin9

1o mechanism confi9ured to drive the plurality of included movable fire 9rates ′

and drivin9 speeds in the dryin9 sta9e ′the combustion sta9e ′and the

post‐combustion sta9e are set to same speed ordifferent speed in at least

one ofthe dryin9 sta9e ′the combustion sta9e ′and the post‐combustion

sta9e with respect to the other,

15 [0016]

Accordin9 to such a confi9uration ′it ispossible to chan9e the

conveyin9 speedsofeach sta9edependin9 onthe propertiesofobjects to be

incinerated,

[0017]

20 1n the stoker type incinerato the combustion sta9e and the

post‐combustion sta9e may be continuously connected to eachother without

steps,

[0018]

With such a confi9uration ′it is easier to continuouslyincinerate the

25 object to be incinerated,

[0019]

ln the stoker type incinerato at least one ofthemovable fire 9rates

ofthe dryin9 sta9e may be a protrusive fire 9rate in which aprotrusion is

formed on the distal end of the protrusive fire 9rate,
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[0020] 

With such a configuration, it is possible to improve the stirring effect 

of the objects to be incinerated when the movable fire grates are 

reciprocated. 

	

5 	[0021] 

In the stoker type incinerator, at least one of the movable fire grates 

of the combustion stage may be a protrusive fire grate in which a protrusion 

is formed on the distal end of the protrusive fire grate. 

[0022] 

	

10 	 In the stoker type incinerator, a stoker inclination angle of the drying 

stage may be arranged at an angle between -15° and -25°, and the stoker 

inclination angle of the combustion stage and the post-combustion stage 

may be arranged at an angle between +5° and +15°. 

Preferably, the stoker inclination angle of the drying stage may be 

	

15 	-20°, and the stoker inclination angle of the combustion stage and the 

post-combustion stage may be arranged at +10°. 

According to such a configuration, since the required stoker length 

can be shortened, it is possible to provide a small-sized and economical 

stoker type incinerator. 

20 

ADVANTAGEOUS EFFECTS OF INVENTION 

[0023] 

According to the present invention, it is possible to continuously 

charge the objects to be incinerated, regardless of the properties of the 

	

25 	objects to be incinerated, and it is possible to eliminate the combustion 

residuals of the objects. 

BRIEF DESCRIPTION OF DRAWINGS 
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[0020]

With such a confi9uration ′it is possible to improve the stirrin9effect

oftheobjectsto be incinerated vvhenthe movablefire9rates are

reciprocated,

5 [0021]

ln the stoker type incinerato at least one ofthemovable fire 9rates

ofthe combustion sta9e may be a protrusive fire 9rate in which a protrusion

is formed on the distal end of the protrusive fire 9rate,

[0022]

10 ln the stoker type incinerato a stoker inclination an9le of the dryin9

sta9e may be arran9ed at an an9le between ‐15o and ‐250 ′andthe stoker

inclination an9le of the combustion sta9e and the post‐combustion sta9e

may be arran9ed at an an9le between 十5o and 十 150,

Preferably ′the stoker inclination an9le ofthe dryin9 sta9emay be

15 ‐200 ′and the stoker inclination an9le ofthecombustion sta9e and the

post‐combustion sta9e may be arran9ed at 十 100,

Accordin9 to such a confi9uration ′since therequired stoker len9th

can be shortened ′it is possible to provide a small ‐sized and economical

stoker type incinerator,

20

ADVANTAGEOUS EFFECTS OFINVENTION

[0023]

Accordin9 to the present invention ′it is possible tocontinuously

char9e the objects to be incinerated,re9ardlessoftheproperties of the

25 objectsto be incinerated,and it is possibletoeliminatethecombustion

residuals of the objects,

BRIEF DESCRIPTION OF DRA い/INGS

[0024]



8 

Fig. 1 is a view showing a schematic configuration of a stoker type 

incinerator according to a first embodiment of the present invention. 

Fig. 2 is a view for explaining a stoker inclination angle of a stoker 

type incinerator according to the first embodiment of the present invention. 

	

5 	 Fig. 3 is a side view illustrating a shape of fire grates of the stoker 

type incinerator according to the first embodiment of the present invention. 

Fig. 4 is a graph explaining that an appropriate range of the stoker 

inclination angle of a drying stage is an angle between -15° and -25°. 

Fig. 5 is a graph explaining that an appropriate range of the stoker 

	

10 	inclination angle of a combustion stage is an angle between +5° and +15°. 

Fig. 6 is a graph explaining the reason why the appropriate range of 

the stoker inclination angle of the combustion stage is between +8° and 

+12° and an optimum value is +10° in view of both of the drying stage and 

the combustion stage. 

	

15 	 Fig. 7 is a view for explaining a stoker inclination angle of a stoker 

type incinerator according to a second embodiment of the present invention. 

DESCRIPTION OF EMBODIMENTS 

[0025] 

	

20 	(First Embodiment) 

Hereinafter, a stoker type incinerator of the present invention will be 

described in detail with reference to the drawings. 

The stoker type incinerator of the present embodiment is a stoker 

type incinerator for combustion of objects to be incinerated such as waste, 

	

25 	and, as illustrated in Fig. 1, includes a hopper 2 for temporarily storing the 

objects T to be incinerated, an incineration furnace 3 for combusting the 

objects T, a feeder 4 for feeding the objects T to the incineration furnace 3, a 

stoker 5 (including fire grates 15 and 16 of a drying stage 11, a combustion 

stage 12, and a post-combustion stage 13) provided on a bottom side of the 

8

Fi9,l is a v-evv showin9 a schematic confi9uration ofastoker type

incinerator accordin9 to a first embodiment of the present invention,

Fi9,2 is a v-evv for explainin9 a stoker inclination an9le ofastoker

type incinerator accordin9 to the first embodiment of the present invention,

Fi9,3 is a side v-evv illustratin9 a shape offire 9rates ofthestoker5

type incinerator accordin9 to the first embodiment of the present invention,

Fi9,4 is a 9raph explainin9 that an appropriate ran9e ofthestoker

inclination an9le of a dryin9 sta9e is an an9le betvveen ‐15o and ‐250,

Fi9,5 is a 9raph explainin9 that an appropriate ran9e ofthestoker

lo inclination an9le of a combustion sta9e is an an9le between 十5o and 十 150,

Fi9,6 is a 9raph explainin9 the reasonwhy the appropriate ran9e of

the stoker inclination an9le ofthe combustion sta9e isbetween 十8o and

十 120 and an optimum value is 十 loo in view of both ofthe dryin9 sta9e and

the combustion sta9e,

Fi9,7 is a v-ew for explainin9 a stoker inclination an9le ofastoker15

type incinerator accordin9 to a second embodiment of the present invention,

DESCRIPTION OFEMBODIMENTS

[0025]

20 (First Embodiment)

Hereinafte a stoker type incinerator ofthe presentinvention will be

described in detail with reference to the drawin9s,

The stoker type incinerator ofthe present embodiment is astoker

type incinerator for combustion of objects to be incinerated such aswaste,

25 and ′as illustrated in Fi9,1 ′includes a hopper 2 fortemporarily storin9 the

objectsTto be incinerated,an incineration furnace 3 forcombustin9 the

objectst a feeder4forfeedin9 theobjectsTtothe incineration furnace 3,a

stoker5(includin9 fire9rates15 and160fa dryin9 sta9e IL a combustion

sta9e 12, and a post‐combustion sta9e13)provided on abottomsideofthe
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incineration furnace 3, and a wind box 6 provided below the stoker 5. 

[0026] 

The feeder 4 pushes the objects T continuously fed onto a feed table 

7 into the incineration furnace 3 via the hopper 2. The feeder 4 is 

	

5 	reciprocated on the feed table 7 with a predetermined stroke by a feeder 

driving device 8. 

The wind box 6 supplies primary air from a blower (not illustrated) to 

each part of the stoker 5. 

The incineration furnace 3 is provided above the stoker 5 and has a 

	

10 	combustion chamber 9 including a primary combustion chamber and a 

secondary combustion chamber. A blower 10 for feeding secondary air to 

the combustion chamber 9 is connected to the incineration furnace 3. 

[0027] 

The stoker 5 is a combustion device in which the fire grates 15 and 

	

15 	16 are arranged in a stepwise manner. The objects T are combusted on the 

stoker 5. 

Hereinafter, a direction in which the objects T are conveyed is 

referred to as a conveying direction D. The objects T are conveyed on the 

stoker 5 in the conveying direction D. In Figs. 1, 2 and 3, a right side is a 

	

20 	downstream side D1 in the conveying direction. Further, a surface on which 

the fire grates 15 and 16 are attached is referred to as an installation 

surface, and an angle on the conveying direction D formed by a horizontal 

surface and the installation surface centered on the upstream ends (11b, 

12b and 13b) of the drying stage, the combustion stage or the 

	

25 	post-combustion stage is referred to as a stoker inclination angle (an 

installation angle). When the downstream side end of the installation 

surface in the conveying direction is directed upward from the horizontal 

plane, the stoker inclination angle is set as a positive value, and when the 

downstream side of the installation surface in the conveying direction is 

9

inCinerati0n furnace 3′and a wind bOX 6 prOVided belOW the St0ker 5

[0026]

Thefeeder4 pushestheobjectsTcontinuously fed onto a feed table

7 into the incineration furnace 3 via the hopper 2,The feeder 4 is

5 reciprocated on the feed table 7 with a predetermined stroke by afeeder

drivin9 device 8,

The wind box 6 supplies pr-maryairfrom a blower(not illustrated)to

each part ofthestoker 5

The incineration furnace 3 is provided abovethe stoker 5 and has a

lo combustion chamber 9 includin9 a primarycombustion chamber and a

secondary combustion chamber, A blower lo for feedin9secondary air to

the combustion chamber 9 is connected to the incineration furnace 3,

[0027]

The stoker 5 is a combustion device in which the fire 9rates 15 and

15 16 are arran9ed in a stepwise manner,TheobjectsTarecombusted on the

stoker 5,

Hereinafte a direction in whichtheobjectsTareconveyed is

referred to as a conveyin9 direction D,TheobjectsTareconveyed on the

stoker 5 in the conveyin9 direction D, ln Fi9s,1 ′2 and 3′a ri9ht side is a

20 downstream side D1 in the conveyin9 direction, Furthe asurface on which

the fire 9rates15 and16 are attached is referred to as anin stallation

surface ′and an an9le on the conveyin9 direction D formed by a horizontal

surface and the installation surface centered on the upstream ends(1lb,

12b and 13b) ofthe dryin9 sta9e,the combustion sta9e or the

25 post‐combustion sta9e is referred toasa stokerinclination an9le (an

installation an9le), Whenthedownstream sideend oftheinstallation

surface in the conveyin9 direction is directed upward from the horizontal

plane ′the stoker inclination an9le is set as a positive value ′andwhen the

downstream side ofthe installation surface in the conveyin9direction -s



10 

directed downward from the horizontal plane, the stoker inclination angle is 

set as a negative value. 

[0028] 

The stoker 5 has, in order from the upstream side in the conveying 

	

5 	direction of the objects T, a drying stage 11 for drying the objects T, a 

combustion stage 12 for combusting the objects T, and a post-combustion 

stage 13 for completely combusting unburnt components 

(post-combustion). In the stoker 5, drying, combustion, and 

post-combustion are performed, while sequentially conveying the objects T 

	

10 	in the drying stage 11, the combustion stage 12, and the post-combustion 

stage 13. 

Each of the stages 11, 12 and 13 has a plurality of fixed fire grates 

15 and a plurality of movable fire grates 16. 

The fixed fire grates 15 and the movable fire grates 16 are 

	

15 	alternately arranged in the conveying direction D. The movable fire grates 

16 are reciprocated in the conveying direction D. The objects T on the 

stoker 5 are conveyed and stirred by the reciprocating motion of the 

movable fire grates 16. That is, lower layer portions of the objects T are 

moved and replaced with upper layer portions. 

	

20 	[0029] 

The drying stage 11 receives the objects T that are pushed out by 

the feeder 4 and fall into the incineration furnace 3, evaporates the moisture 

in the objects to be incinerated and partially thermally decomposes the 

objects T. The combustion stage 12 ignites the objects T dried in the drying 

	

25 	stage 11 using the primary air fed from the wind box 6 below the 

combustion stage 12 and combusts the volatile matter and the fixed carbon 

content. The post-combustion stage 13 combusts unburnt content such as 

the fixed carbon content having passed through without being sufficiently 

burned in the combustion stage 12 until the unburnt content is completely 

10

directed downward from the horizontal plane ′the stoker inclination an9le is

set as a ne9ative value,

[0028]

The stoker 5 has ′in order from the upstream side in theconveyin9

5 direction of theobjects 「l a dryin9 sta9e ll fordryin9 theobjects t a

combustion sta9e 12 for combustin9 the objectst and a post‐combustion

sta9e13 for completely combustin9 unburnt components

(post‐combustion), lnthestoker5,dryin9,combustion, and

post‐combustion are performed,whilesequentiallyconveyin9 theobjects T

1o in the dryin9 sta9e ll ′the combustion sta9e12 ′and the post‐combustion

sta9e 13,

Each of the sta9es ll′12 and13 has a plurality offixed fire 9rates

15 and a plurality of movable fire 9rates16,

The fixed fire 9rates15 and the movable fire 9rates 16 are

15 alternately arran9ed in the conveyin9 direction D, Themovable fire 9rates

16 are reciprocated in the conveyin9 direction D,Theobjects T on the

stoker 5 are conveyed and stirred by the reciprocatin9motion of the

movable fire9rates16,Thatis,lowerlayerportionsoftheobjects T are

moved and replaced with upper layer portions,

20 [0029]

Thedryin9 sta9e ll receivestheobjectsTthatare pushed out by

the feeder 4 and fall into the incineration furnace 3′evaporates themoisture

intheobjectsto be incinerated and partiallythermallydecomposes the

objectsT,Thecombustion sta9e12 i9nitestheobjectsTdried in the dryin9

25 sta9e ll usin9 the primary air fed from the wind box 6below the

combustion sta9e12 and combusts the volatile matter and thefixed carbon

content, The post‐combustion sta9e13 combusts unburntcontent such as

the fixed carbon content havin9 passed throu9h without bein9sufficiently

burned in the combustion sta9e12 until the unburnt content is completely
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ashed. 

An ash outlet 17 is provided at the exit of the post-combustion stage 

13. The ash is discharged from the incineration furnace 3 through the ash 

outlet 17. 

	

5 	[0030] 

Each of the drying stage 11, the combustion stage 12, and the 

post-combustion stage 13 has a drive mechanism 18 for driving the movable 

fire grates 16. That is, the drying stage 11, the combustion stage 12, and 

the post-combustion stage 13 each have a separate drive mechanism 18 for 

	

10 	driving the plurality of movable fire grates 16. 

[0031] 

The drive mechanism 18 is attached to a beam 19 provided on the 

stoker 5. The drive mechanism 18 has a hydraulic cylinder 20 attached to 

the beam 19, an arm 21 operated by the hydraulic cylinder 20, and a beam 

	

15 	22 connected to a distal end of the arm 21. The beam 22 and the movable 

fire grates 16 are connected to each other via a bracket 23. 

[0032] 

According to the drive mechanism 18 of this embodiment, the arm 

21 is operated by expansion and contraction of the rod of the hydraulic 

	

20 	cylinder 20. With the movement of the arm 21, the beam 22 configured to 

move along each of the installation surfaces 11a, 12a and 13a of the stoker 

5 moves, and the movable fire grates 16 connected to the beam 22 are 

driven. 

[0033] 

	

25 	 Although the hydraulic cylinder 20 may be used as the drive 

mechanism 18, there is no limitation thereto, and for example, a hydraulic 

motor, an electrical cylinder, a conductive linear motor, or the like can be 

adopted. Further, the form of the drive mechanism 18 is not limited to that 

of the above-described embodiment, and any form may be adopted as long 

11

ashed

An ash outlet 17 is provided at the exit of the post‐combustion sta9e

13, The ash is dischar9ed from the incineration furnace 3throu9h the ash

outlet17,

5 [0030]

Each of the dryin9 sta9e ll ′the combustion sta9e12 ′and the

post‐combustion sta9e13 has a drive mechanism18 for drivin9 themovable

fire 9rates16, That is′the dryin9 sta9e ll ′thecombustion sta9e 12 ′and

the post‐combustion sta9e13 each have a separate drive mechanism 18 for

lo drivin9 the plurality of movable fire 9rates16,

[0031]

The drive mechanism18 is attached to a beam l9provided on the

stoker 5, The drive mechanism18 has a hydraulic cylinder 20attached to

the beam l9 ′an arm 21operated by the hydrauliccylinder 20 ′and a beam

15 22 connected to a distal end ofthe arm 21, The beam 22 and themovable

fire 9rates 16 are connected to each other via a bracket 23,

[0032]

Accordin9 to the drive mechanism18 ofthisembodiment ′the arm

21is operated by expansion and contraction ofthe rod ofthehydraulic

20 cylinder 20, With the movement ofthe arm 21 ′thebeam 22 confi9ured to

move alon9 each of the installation surfaces lla ′12a and13a ofthestoker

5 moves ′and the movable fire 9rates16connected to the beam 22 are

driven,

[0033]

25 A1thou9h the hydraulic cylinder 20may be used as the drive

mechanism18 ′there is no limitation thereto ′and for example ′ahydraulic

moto an electrical cylinde a conductive linear moto o r th e like can be

adopted, Furthe the form ofthe drive mechanism18 is notlimited to that

of the above ‐described embodiment ′and any formmay be adopted as lon9
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as the movable fire grates 16 can be made to reciprocate. For example, 

instead of disposing the arm 21, the beam 22 and the hydraulic cylinder 20 

may be connected directly to each other and driven. 

[0034] 

	

5 	 The stoker type incinerator 1 of the present embodiment can set the 

driving speed of the movable fire grates 16 in the drying stage 11, the 

combustion stage 12, and the post-combustion stage 13 to the same speed 

or to different speeds in at least one of the drying stage 11, the combustion 

stage 12, and the post-combustion stage 13 with respect to the other. 

	

10 	 For example, when the objects T required to be sufficiently burned in 

the combustion stage 12 are charged, by decreasing the driving speed of the 

movable fire grates 16 of the combustion stage 12, and by decreasing the 

conveying speed of the objects T on the combustion stage 12, the objects T 

can be sufficiently burned. 

	

15 	[0035] 

As illustrated in Figs. 2 and 3, the fixed fire grates 15 and the 

movable fire grates 16 are disposed such that the downstream side end 

thereof in the conveying direction is directed upward with respect to the 

installation surfaces 11a, 12a and 13a of the drying stage 11, the 

	

20 	combustion stage 12, and the post-combustion stage 13. Further, the fire 

grates 15 and 16 are disposed such that the distal ends of the fire grates 15 

and 16 are directed to the downstream side D1 in the conveying direction. 

Therefore, the movable fire grates 16 are operated to send the objects T on 

the fixed fire grates 15 to the downstream side D1 in the conveying 

	

25 	direction. 

[0036] 

Some of the movable fire grates 16 of the drying stage 11 may be 

protrusive fire grates 16P, each of which having a protrusion (others are 

normal fire grates as will be described later). As illustrated in Fig. 2, each 

12

as the movable fire 9rates 16 can be made to reciprocate, For example ′

instead of disposin9 the arm 21′the beam 22 and thehydraulic cylinder 20

may be connected directly to each other and driven,

[0034]

5 The stoker type incinerator l ofthe present embodimentcan set the

drivin9 speed ofthe movable fire 9rates 16in the dryin9 sta9e ll′the

combustion sta9e12 ′and the post‐combustion sta9e13 to the same speed

or to different speeds in at least one ofthe dryin9 sta9e ll ′the combustion

sta9e 12 ′and the post‐combustion sta9e 13 with respect to the other,

1O For example,whentheobjectsTrequired to besufficientlyburned in

the combustion sta9e 12 are char9ed ′by decreasin9 the drivin9speed of the

movable fire 9rates 16 of the combustion sta9e12 ′and by decreasin9 the

conveyin9 speed of the objects T on the combustion sta9e 12,the objects T

can be sufficiently burned,

15 [0035]

As illustrated in Fi9s,2 and 3′the fixed fire 9rates 15 and the

movable fire 9rates16 are disposed such that thedownstream side end

thereof in the conveyin9 direction is directed upwardwith respect to the

installation surfaces lla ′12a and13a ofthe dryin9 sta9e ll ′the

20 combustion sta9e 12 ′and the post‐combustion sta9e13, Furthe the fire

9rates15 and16 are disposed such that the distal ends ofthe fire 9rates 15

and 16 are directed to the downstream side D1 in the conveyin9 direction,

Therefore,the movablefire9rates16areoperatedto send theobjects T on

the fixed fire 9rates15 to the downstream side D1in theconveyin9

25 direction,

[0036]

Some ofthe movable fire 9rates 16 of the dryin9 sta9e ll may be

protrusivefire9rates16P,each ofwhich havin9 a protrusion(others are

normal fire 9rates as will be described later),Asillustrated in Fi9,2,each
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of the movable fire grates 16 in a particular area R1, which is corresponds to 

50% to 80% of whole area of the drying stage 11 from the downstream side 

D2 thereof to the upstream side in the conveying direction D, is the 

protrusive fire grate 16P. Since the drying stage is provided with the 

	

5 	protrusive fire grates 16P, it is possible to improve the stirring power of the 

drying stage. 

As illustrated in Fig. 3, the protrusive fire grate 16P has a plate-like 

fire grate body 25 and a triangular protrusion 26 formed on the distal end of 

the fire grate body 25. The protrusion 26 protrudes upward from the top 

	

10 	surface of the fire grate body 25. The shape of the protrusion 26 is not 

limited thereto, and it may be, for example, trapezoidal or round. 

Here, each of the fixed fire grates 15 of FIG. 3 is a fire grate with no 

protrusion on the top surface of its distal end, and this shape is called a 

normal fire grate. 

	

15 	[0037] 

In the present embodiment, some of the movable fire grates 16 are 

defined as the protrusive fire grates 16P, but it is not limited thereto, and 

both of the movable fire grates 16 and the fixed fire grates 15 may be the 

protrusive fire grates. 

	

20 	 Further, the area in which the protrusive fire grates 16P are provided 

is not limited to the above-mentioned area, and for example, the protrusive 

fire grates 16P may be used for all of the fire grates of the drying stage 11. 

Furthermore, depending on the properties or types of the objects T, 

all the fire grates (fixed fire grate and movable fire grate) in the drying stage 

	

25 	may be the normal fire grates. 

[0038] 

As similar to the drying stage 11, some of the movable fire grates 16 

of the combustion stage 12 are the protrusive fire grates 16P. Specifically, 

each of the movable fire grates 16 in a particular area R2, which is 

13

of the movable fire 9rates 16 in a particular area RI ′Which iscorresponds to

50 o to 80 o ofWhole area ofthe dryin9 sta9e ll from thedownstream side

D2 thereofto the upstream side in the conveyin9direction D′is the

protrusive fire grate16P, Since the dryin9 sta9e isprovided With the

5 protrusive fire 9rates16P ′it is possible to improve the stirrin9power of the

dryin9 sta9e,

As illustrated in Fi9,3 ′the protrusive fire 9rate16P has aplate ‐like

fire 9rate body 25 and a trian9ular protrusion 26 formed on the distal end of

the fire 9rate body 25, The protrusion 26 protrudes upWardfrom the top

lo surface of the fire 9rate body 25, The shape oftheprotrusion 26 is not

ーimited thereto ′and it may be ′for example ′trapezoidal or round,

Here ′each of the fixed fire 9rates 15 of FIG,3 is a fire 9rate With no

protrusion on the top surface of its distal end ′andthis shape is cal1ed a

normal fire 9rate,

15 [0037]

ln the present embodiment ′some ofthe movable fire 9rates 16 are

defined as the protrusive fire 9rates16P ′but it is notlimited thereto ′and

both ofthe movable fire 9rates16 and the fixed fire 9rates15may be the

protrusive fire 9rates,

20 Furthe the area in Which the protrusive fire 9rates16P are provided

is not limited to the above ‐mentioned area ′and for example ′the protrusive

fire 9rates 16P may be used for all of the fire 9rates of the dryin9 sta9e ll,

Furthermore,dependin9 onthe propertiesortypesoftheobjects t

allthe fire9rates(fixedfire9rateand movablefire9rate) in the dryin9 sta9e

25 may be the normal fire 9rates,

[0038]

As similar to the dryin9 sta9e ll ′some ofthe movable fire 9rates 16

of the combustion sta9e 12 are the protrusive fire grates16P, Specifically ′

each of the movable fire 9rates 16 in a particular area R2 ′Which is
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corresponds to 50% to 80% of a whole area of the combustion stage 12 

from the downstream side thereof to the upstream side in the conveying 

direction, is the protrusive fire grate 16P. The other movable fire grates 16 

of the combustion stage 12 are the normal fire grates. As with the drying 

	

5 	stage, both of the movable fire grates 16 and the fixed fire grates 15 may be 

protrusive grates, depending on the properties and types of the objects T, 

and all the fire grates (fixed fire grates and movable fire grates) may be 

used as the normal fire grates. 

In the fire grates of the post-combustion stage 13, both of the 

	

10 	movable fire grates 16 and the fixed fire grates 15 are illustrated as the 

normal fire grates in Fig. 2, but as with the drying stage 11 and the 

combustion stage 12, the protrusive fire grates may be adopted. 

[0039] 

Next, the stoker inclination angle (installation angle) of the drying 

	

15 	stage 11, the combustion stage 12, and the post-combustion stage 13 will 

be described. 

As illustrated in Fig. 2, the drying stage 11 of the stoker 5 of the 

present embodiment is arranged downward. That is, an installation surface 

11a of the drying stage 11 is inclined so that the downstream side in the 

	

20 	conveying direction is lower. Specifically, a stoker inclination angle 01 of the 

drying stage 11, which is the angle between the horizontal plane centered on 

the end portion 11b on the upstream side of the drying stage 11 and the 

conveying direction side of the installation surface 11a is -15° (minus 15 

degrees) to -25° (minus 25 degrees). 

	

25 	[0040] 

The combustion stage 12 of the stoker 5 of the present embodiment 

is arranged upward. That is, the installation surface 12a of the combustion 

stage 12 is inclined so that the downstream side in the conveying direction is 

higher. More specifically, a stoker inclination angle 02 of the combustion 

14

5

10

15

20

25

CorresPonds to 50 咳o to 80 咳o ofa whole area oftheCombustion sta9e 12

from the downstream side thereofto the upstream side in theconveyin9

direction ′is the protrusive fire 9rate16P, The other movable fire 9rates 16

ofthe combustion sta9e12 are the normal fire 9rates, As with the dryin9

sta9e ′both ofthe movable fire 9rates16 and the fixed fire 9rates 15 may be

protrusive9rates,dependin9 on the propertiesand typesoftheobjects t

and allthe fire9rates(fixed fire9ratesand movablefire9rates) may be

used as the normal fire 9rates,

ln the fire 9rates of the post‐combustion sta9e13 ′both of the

movable fire 9rates16 and the fixed fire 9rates15 areillustrated as the

normal fire 9rates in Fi9,2 ′but as with the dryin9 sta9e1l and the

combustion sta9e 12 ′the protrusive fire 9rates may be adopted,

[0039]

Next, the stoker inclination an9le(installation an9le)of the dryin9

sta9e ll ′the combustion sta9e12 ′and the post‐combustion sta9e 13 will

be described,

As illustrated in Fi9,2 ′the dryin9 sta9e ll ofthestoker 5 of the

present embodiment is arran9ed downward, That is′an installationsurface

lla ofthe dryin9 sta9e ll is inclined so that thedownstream side in the

conveyin9 direction is lower, Specifically ′a stoker inclination an9le el of the

dryin9 sta9e ll ′which is the an9le between the horizontalplane centered on

the end portion llb on the upstreamside of the dryin9 sta9e ll and the

conveyin9 direction side ofthe installation surface lla is‐150(minus 15

de9rees) to ‐250 (minus 25de9rees),

[0040]

The combustion sta9e12 ofthe stoker 5 ofthe present embodiment

-s arran9ed upward, That is′the installation surface12a ofthe combustion

sta9e12 is inclined so that the downstream side in the conveyin9direction -s

hi9her, More specifically ′a stoker inclination an9le e2 ofthe combustion
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stage 12, which is an angle between the horizontal plane centered on the 

upstream end portion 12b of the combustion stage 12 and the conveying 

direction side of the installation surface 12a is +5° (plus 5 degrees) to +15° 

(plus 15 degrees). 

	

5 	[0041] 

The post-combustion stage 13 of the stoker 5 of the present 

embodiment is arranged upward. That is, the installation surface 13a of the 

post-combustion stage 13 is inclined so that the downstream side in the 

conveying direction becomes higher. More specifically, a stoker inclination 

	

10 	angle 03 of the post-combustion stage 13, which is an angle between the 

horizontal plane centered on the upstream end portion 13b of the 

post-combustion stage 13 and the conveying direction side of the installation 

surface 13a, is +5° (plus 5 degrees) to +15° (plus 15 degrees). 

[0042] 

	

15 	 A step (a drop wall) 27 is formed between the drying stage 11 and 

the combustion stage 12. An end portion 11c of the drying stage 11 on the 

downstream side in the conveying direction is formed to be higher in the 

vertical direction than the end portion 12b of the combustion stage 12 on 

the upstream side in the conveying direction. 

	

20 	 Similarly, a step (drop wall) 28 is formed between the combustion 

stage 12 and the post-combustion stage 13. An end portion 12c of the 

combustion stage 12 on the downstream side in the conveying direction is 

formed to be higher in the vertical direction than an end portion 13b of the 

post-combustion stage 13 on the upstream side in the conveying direction. 

	

25 	[0043] 

The end portion 12c of the combustion stage 12 on the downstream 

side in the conveying direction and the end portion 13c of the 

post-combustion stage 13 on the downstream side in the conveying direction 

are substantially at the same position in the vertical direction or the end 

15

5

10

15
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25

sta9e 12 ′which is an an9le between the horizontalplane centered on the

upstream end portion12b ofthe combustion sta9e12 and theconveyin9

direction side of the installation surface12a is 十50(plus 5de9rees)to 十 150

(plus 15 de9rees),

[0041]

The post‐combustion sta9e13 ofthe stoker 5 ofthepresent

embodiment is arran9ed upward, That is′the installationsurface 13a of the

post‐combustion sta9e13 is inclined so that thedownstream side in the

conveyin9 direction becomes hi9her, More specifically ′a stoker inclination

an9le e3 of the post‐combustion sta9e13 ′which is an an9lebetween the

horizontal plane centered on the upstreamend portion 13b of the

post‐combustion sta9e13 and the conveyin9 direction side oftheinstallation

surface 13a,is 十50(plus 5 de9rees)to 十 150(plus15 de9rees),

[0042]

A step (a dropwall)27 isformed betweenthedryin9 sta9e ll and

the combustion sta9e12, An end portion llc ofthe dryin9 sta9e ll onthe

downstream side in the conveyin9 direction isformed to be hi9her in the

vertical direction than the end portion12b ofthecombustion sta9e 12 on

the upstream side in the conveyin9 direction,

Similarly,a step(dropwall)28 isformed betweenthecombustion

sta9e 12 and the post‐combustion sta9e13, An endportion 12c of the

combustion sta9e12 on the downstream side in the conveyin9direction -s

formed to be hi9her in the vertical direction than an endportion 13b of the

post‐combustion sta9e 13 on the upstream side in the conveyin9 direction,

[0043]

The end portion12c ofthe combustion sta9e12 on the downstream

side in the conveyin9 direction and theend portion 13c of the

post‐combustion sta9e13 on the downstream side in the conveyin9direction

are substantially at the same position in the vertical direction or the end
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portion 13c of the post-combustion stage 13 is disposed above the end 

portion 12c of the combustion stage 12 in the vertical direction. The stoker 

type incinerator 1 of the present embodiment is an example in which the end 

portion 12c of the combustion stage 12 on the downstream side in the 

	

5 	conveying direction and the end portion 13c of the post-combustion stage 13 

on the downstream side in the conveying direction are located at the same 

position in the vertical direction. 

[0044] 

Next, the reason why the stoker inclination angle of the drying stage 

	

10 	11 is set to an angle between -15° (minus 15 degrees) and -25° (minus 25 

degrees) will be described. 

The function of the drying stage 11 is to efficiently dry and remove 

the moisture in the objects T by using the radiant heat from the flame above 

the objects T and the sensible heat of the primary air from the lower part of 

	

15 	the fire grates. 

Here, the radiation heat from the flame has a higher contribution to 

the drying than the sensible heat of the primary air, and the drying of the 

upper layer portion of the objects T easily proceed. 

For this reason, the drying speed is improved by moving the lower 

	

20 	layer portion of the objects T upward by a stirring operation of the fire grates 

and replacing the lower layer portion with the upper layer portion. 

However, even when the stirring operation is carried out, since 

essentially there has to be no incineration in the drying stage 11, it is 

necessary to secure a length enough for moisture evaporation to sufficiently 

	

25 	proceed. As the length increases, the size of the incinerator increases, and 

the cost also increases. Thus, it is required to make the stoker length as 

short as possible. 

[0045] 

If an absolute value of the stoker inclination angle is larger than an 

16

portion 13c of the post‐combustion sta9e13 is disposedabove the end

portion 12c of the combustion sta9e 12 in the vertical direction,The stoker

type incinerator l ofthe present embodiment is an example inwhich the end

portion12c ofthe combustion sta9e12 on thedownstream side in the

5 ‐convey-n9 direction and the end portion 13c of the post‐combustion sta9e 13

on the downstream side in the conveying directionare located at the same

position in the vertical direction,

[0044]

Next ′the reason why the stoker inclination an9ーe of the dryin9 sta9e

lo ll issettoan an9le between ‐150(minus15 de9rees)and ‐250(minus 25

de9rees) will bedescribed,

The function ofthe dryin9 sta9e ll is to efficiently dry andremove

the moisture in theobjectsTby usin9the radiantheatfromthe flame above

theobjectsTandthesensible heatofthe primaryairfromthelower part of

15 the fire 9rates,

Here ′the radiation heat from the flame has a hi9her contribution to

the dryin9 than the sensible heat ofthepri m a ry ai and the dryin9 of the

upper 1ayerportion oftheobjectsTeasi-y proceed,

For this reason ′the dryin9 speed isimproved by movin9 the lower

20 1ayerportion oftheobjectsTupward bya stirrin9operation of the fire 9rates

and replacin9 the lower layer portion with the upper layer portion,

Howeve even when the stirrin9 operation -scarried out ′since

essentially there has to be no incineration in the dryin9 sta9e ll ′it is

necessary to secure a len9th enou9h for moisture evaporation tosufficiently

25 proceed, As the ーen9th increases ′the size ofthe incineratorincreases ′and

the cost also increases, Thus ′it is required to make thestoker len9th as

short as possible,

[0045]

lf an absolute value of the stoker incーination an9le is lar9er than an
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angle of repose of the objects T, since the objects T collapse under its own 

weight and layers of the objects T are not formed, the stoker 5 does not 

work properly. On the other hand, if the absolute value of the stoker 

inclination angle is smaller than the angle of repose of the objects T, the 

	

5 	stoker 5 does work properly, but the movement of the objects T due to 

gravity (movement due to its own weight) decreases. Further, when the 

installation surface is directed upward, that is, when the stoker inclination 

angle is inclined at a positive value (plus value), the gravity acts in a 

direction of pushing back the objects T from the conveying direction. 

	

10 	 When the conveying amount of the objects T due to the stoker 5 is 

less than the charged amount of the objects T, the ability of stoker 5 is 

reached to the conveyance limit and the stoker 5 cannot incinerate the 

charged amount of the object T properly. 

[0046] 

	

15 	 The optimum stoker inclination angle differs depending on the 

amount of objects T to be charged and the moisture content of the objects T. 

Here, the description will be provided on the assumption that a case in which 

the amount of the objects T to be charged is high and the moisture content 

is high (the amount of moisture is large) is a case in which the load of the 

	

20 	charged objects is large. On the contrary, a case in which the amount of 

objects T to be charged is small and the moisture content is low is a case in 

which the load of the charged objects is small. 

[0047] 

Fig. 4 illustrates a graph in which a horizontal axis represents a 

	

25 	stoker inclination angle of the drying stage 11, a vertical axis represents a 

required stoker length of the drying stage 11, and in order of a case (1) in 

which the load of the charged objects is the largest to a case (4) in which 

the load of the charged objects is the smallest, a relationship between the 

stoker inclination angle of the drying stage 11 and the required stoker length 

17

an9leofreposeoftheobjectst sincetheobjectsTcollapse under its ovvn

vvei9ht and layers of theobjectsTare notformed,thestoker5does not

vvork properly, on the other hand ′ifthe absolute value ofthestoker

inclination an9le issmallerthanthean9leofreposeoftheobjects t the

5 stoker 5 does vvorkproperly,butthe movementoftheobjects T due to

9ravity (movementdueto itsovvn vvei9ht)decreases,Furthe vvhen the

installation surface is directed upvvard ′that is′vvhen the stoker inclination

an9le is inclined at a positivevalue(plusvalue),the 9ravity acts in a

direction of pushin9 back the objects T from the conveyin9 direction,

1O Whentheconveyin9 amountoftheobjectsTduetothestoker 5 is

lessthanthechar9ed amountoftheobjectsttheabilityofstoker 5 is

reached to the conveyance limit and the stoker 5cannot incinerate the

char9ed amount oftheobjectTproperly,

[0046]

The optimum stoker inclination an9le differsdependin9 on the15

amount of objects T to be char9ed and the moisture content of the objects T,

Here ′the description will be provided on theassumption that a case in vvhich

theamountoftheobjectsTto bechar9ed ishi9h and themoisture content

is hi9h (the amountofmoisture is lar9e)isa case in whichthe load of the

20 char9ed objects is lar9e, onthecontrary,a case in whichthe amount of

objectsTto bechar9ed issmall and themoisture content is low is a case in

which the load ofthe char9ed objects issmall,

[0047]

Fi9,4 illustrates a 9raph in which a horizontalaxis represents a

25 stoker inclination an9le of the dryin9 sta9e ll ′a verticalaxis represents a

required stokerlen9th ofthedryin9 sta9e IL and inorder of a case (1) in

which the load of the char9ed objects is the lar9estto a case(4)inwhich

the load of the char9ed objects is the smallest,a relationship between the

stoker inclination an9le ofthe dryin9 sta9e ll and therequired stoker len9th
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of the drying stage 11 is plotted. 

Here, the required stoker length is the distance at which 95% of the 

moisture of the charged objects T is dried. "Angle of repose" on the 

horizontal axis represents the angle of repose of the objects T. 

	

5 	[0048] 

As illustrated in the graph of Fig. 4, a stoker inclination angle of -30° 

is the limit for forming the layer of the objects T. With respect to the stoker 

inclination angle of the layer formation limit, the required stoker length 

decreases as the stoker inclination angle is reduced. However, when the 

	

10 	stoker inclination angle turns to a positive value, the required stoker length 

gradually becomes longer. This is because when the stoker inclination angle 

becomes a positive value, the installation surface is directed upward and the 

conveying speed becomes slower, and as a result, the layer of the objects T 

becomes thick and it is difficult for drying of the objects T at the lower layer 

	

15 	to proceed. 

It should be noted that, in the four cases of the case (1) in which the 

load of the objects T to be charged is the largest to the case (4) in which the 

load of the objects T to be charged is the smallest, no matter what the 

properties or quantity of the objects T is, the stoker inclination angle of the 

	

20 	optimum drying stage 11 at which the objects T can be suitably processed 

and the stoker length can be set to be shortest has an appropriate range of 

an angle between -15° (minus 15 degrees) and -25° (minus 25 degrees). 

Further, the optimum value is -20° (minus 20 degrees). 

[0049] 

	

25 	 Next, in the case in which the stoker inclination angle of the drying 

stage 11 is set to be within the appropriate range as described above, the 

reason why it is appropriate to make the stoker inclination angle of the 

combustion stage 12 between +5° (plus 5 degrees) and +15° (plus 15 

degrees) will be explained. 
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of the dryin9 sta9e ll is plotted,

Here ′the required stoker len9th is the distance atwhich 95 咳o of the

moisture of the char9ed objectsTisdried,"An9leofrepose" on the

horizontal axis represents the an9le of repose oftheobjectsT,

5 [0048]

As illustrated in the 9raph of Fi9,4 ′a stoker inclination an9le of ‐300

is the limit for formin9 the layeroftheobjectsT, With respecttothestoker

inclination an9le of the layer formation limit′therequired stoker len9th

decreases as the stoker inclination an9le is reduced, Howeve when the

lo stoker inclination an9le turns to a positive value ′therequired stoker len9th

9radually becomes lon9er, This is because vvhen the stoker inclination an9le

becomes a positive value ′the installation surface isdirected upvvard and the

conveyin9 speed becomesslovve and asa result,the layeroftheobjects T

becomesthickand itisdifficultfordryin9 oftheobjectsT at the lovver layer

15 to proceed,

lt should be noted that,inthefourcases ofthe case (1) in vvhich the

load ofthe objects T to bechar9ed isthe lar9esttothecase(4)in vvhichthe

load of the objects T to be char9ed is the smallest,nomatter vvhat the

properties or quantity oftheobjectsTis,thestokerinclination an9le of the

20 optimum dryin9 sta9e ll atvvhich theobjectsTcan besuitably processed

and the stoker len9th can be set to beshortest has an appropriate ran9e of

an an9le betvveen ‐150(minus15de9rees)and ‐250(minus 25de9rees),

Furthe the optimum value is‐200(minus 20 de9rees),

[0049]

25 Next ′in the case in vvhich the stoker inclination an9le of the dryin9

sta9e ll is set to be within the appropriate ran9e asdescribed above ′the

reason vvhy it is appropriate to make the stoker inclination an9le of the

combustion sta9e12 between 十50(plus 5 de9rees)and 十150(plus 15

de9rees) will beexplained,
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The function of the combustion stage 12 is to maintain the 

temperature of the layer of the objects T by radiant heat from the flame and 

self-combustion heat, and to promote the generation of combustible gas by 

thermal decomposition of the volatile matter, and to promote combustion of 

	

5 	the fixed carbon that is left after the thermal decomposition. 

[0050] 

Here, since the time required for combustion of the fixed carbon is 

longer than the time required for volatilization of the volatile combustible 

gas, the required stoker length of the combustion stage 12 is determined 

	

10 	according to the time required for combustion of the fixed carbon. 

[0051] 

Fig. 5 illustrates a graph in which, in a case in which the stoker 

inclination angle of the drying stage 11 is set in the appropriate range as 

described above, a horizontal axis represents the stoker inclination angle of 

	

15 	the combustion stage, the vertical axis represents the required stoker length 

of the combustion stage, and in order from the case (1) in which load of the 

charged objects is the largest to the case (4) in which load of the charged 

objects is the smallest, a relationship between the stoker inclination angle of 

the combustion stage and the required stoker length of the combustion 

	

20 	stage is plotted. Here, the required stoker length of the combustion stage is 

the distance at which 95% of the combustible content volatilizes or burns. 

[0052] 

As illustrated in Fig. 5, the stoker inclination angle -30° is the limit of 

forming the layer of the objects T. For the stoker inclination angle of the 

	

25 	layer formation limit, the required stoker length decreases as the angle 

becomes loose. Considering the conveyance limit, the appropriate range of 

the stoker inclination angle can be set to the range surrounded by the single 

doted-dashed line illustrated in Fig. 5. 

[0053] 
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The function ofthe combustion sta9e12 is tomaintain the

temperatureofthe layeroftheobjectsTby radiantheatfromthe flame and

self‐combustion heat ′and to promote the 9eneration ofcombustible 9as by

thermal decomposition of the volatile matte and topromote combustion of

5 the fixed carbon that is left after the therma1decomposition,

[0050]

Here ′since the time required for combustion ofthefixed carbon is

lon9erthan the time required for volatilization ofthe volati1e combustible

9as ′the required stoker len9th ofthe combustion sta9e12 is determined

1o accordin9 to the time required for combustion of the fixed carbon,

[0051]

Fi9,5 illustrates a 9raph in vvhich ′in a case in vvhich thestoker

inclination an9le ofthe dryin9 sta9e ll is set in the appropriate ran9e as

described above ′a horizontal axis represents the stoker inclination an9le of

15 the combustion sta9e ′the vertical axis represents therequired stoker len9th

ofthecombustion sta9e,and in orderfromthe case (1) in vvhich load ofthe

char9ed objects isthe lar9esttothecase(4)in vvhich load ofthechar9ed

objects is the smallest,a relationship betvveenthestokerinclination an9le of

the combustion sta9e and the required stoker len9th ofthe combustion

20 sta9e is plotted, Here ′the required stoker length ofthecombustion sta9e is

the distance at which 95 咳o of the combustible content volatilizes or burns,

[0052]

As illustrated in Fi9, 5′the stoker inclination angーe ‐30o is thel im it o f

fo rm in 9 th eーayeroftheobjectsT, Forthestokerinclination an9le of the

25 1ayerformation limit′the required stoker len9thdecreases as the an9le

becomes loose, Considerin9 the conveyance limit′the appropriate ran9e of

the stoker inclination an9le can be set to the ran9esurrounded by the sin9le

doted ‐dashed1ine illustrated in Fi9,5,

[0053]
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Even when the load of the charged objects is large in the drying 

stage 11, since the drying stage 11 has the stoker inclination angle within 

the appropriate range, the water content reduction and the volume reduction 

of the waste are accelerated. Therefore, for example, even if the load 

	

5 	corresponds to (1) in the drying stage 11, since the load changes to those 

corresponding to (3) and (4) in the combustion stage 12, the larger stoker 

inclination angle can be adopted in the combustion stage 12. That is, since 

the combustion stage can be directed upward, it is possible to secure the 

retention time required for combustion of fixed carbon, and further the 

	

10 	stoker length can be shortened. 

[0054] 

Fig. 6 is a graph in which a horizontal axis represents the stoker 

inclination angle of the combustion stage 12, a vertical axis represents the 

stoker length required for both of the drying stage 11 and the combustion 

	

15 	stage 12, and in order from the case (1) in which the load of the objects T to 

be charged is the largest to the case (4) in which the load of the objects T to 

be charged is the smallest, a relationship between the stoker inclination 

angle of the combustion stage 12 and the stoker length required for both of 

the drying stage 11 and the combustion stage 12 is plotted. Here, the 

	

20 	stoker inclination angle of the drying stage 11 is set to an optimum value of 

-20° (minus 20 degrees). 

[0055] 

As illustrated in Fig. 6, when considering the conveyance limit, the 

appropriate range of the stoker inclination angle of the combustion stage 12 

	

25 	is an angle between +8° (plus 8 degrees) and +12° (plus 12 degrees). 

Further, in the case in which the stoker inclination angle of the drying stage 

11 is the optimum value of -20° (minus 20 degrees), the optimum value of 

the stoker inclination angle of the combustion stage 12 is +10° (plus 10 

degrees). 

20

Even vvhenthe load ofthechar9edobjects is lar9e in the dryin9

sta9e ll ′since the dryin9 sta9e ll has the stoker inclination an9lewithin

the appropriate ran9e ′the water content reduction and thevolume reduction

of the waste are accelerated, Therefore ′for example ′even ifthe load

5 correspondsto(1)in thedryin9 sta9e ll,sincethe load chan9es to those

correspondin9to(3)and(4)in thecombustion sta9e12,the lar9erstoker

inclination an9le can be adopted in the combustion sta9e12,That is′s-nce

the combustion sta9e can be directed upward ′it is possible tosecure the

retention time required for combustion of fixed carbon ′andfurther the

lo stoker len9th can be shortened,

[0054]

Fi9,6 is a 9raph in which a horizontal axis representsthe stoker

inclination an9le of the combustion sta9e12 ′a verticalaxis represents the

stoker len9th required for both ofthe dryin9 sta9e ll and the combustion

15 sta9e 12, and in order fromthecase(1)in whichthe load oftheobjects T to

be char9ed is the lar9esttothecase(4)in which the load oftheobjects T to

be char9ed is the smallest ′a relationship between the stoker inclination

an9le ofthe combustion sta9e12 and the stoker len9th requiredfor both of

the dryin9 sta9e ll and the combustion sta9e 12 is plotted,Here ′the

20 stoker inclination an9le ofthe dryin9 sta9e ll is set to ano ptim um value of

‐200 (minus 20de9rees),

[0055]

As illustrated in Fi9,6 ′when considerin9 theconveyance limit′the

appropriate ran9e ofthe stoker inclination an9le ofthecombustion sta9e 12

25 is an an9le between 十8o(plus8 de9rees)and 十 120(plus12 de9rees),

Furthe in the case in which the stoker inclination an9le of the dryin9 sta9e

ll istheoptimumvalueof ‐200(minus 20de9rees),theoptimum value of

the stoker inclination an9le of the combustion sta9e12 is 十 100(p lu s l o

de9rees),
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Since the required stoker lengths of the drying stage 11 and the 

combustion stage 12 can be made as short as possible by setting the 

respective stoker inclination angles to appropriate ranges, particularly 

optimum values, even if the post-combustion stage 13 is included, it is 

	

5 	possible to provide a small-sized and economical stoker as compared with 

the conventional one. 

[0056] 

According to this embodiment, since the drying stage 11 is inclined 

downward, it is possible to convey any kind of the objects T up to the 

	

10 	combustion stage 12 without delay. Further, since the combustion stage 12 

and the post-combustion stage 13 are inclined upward, the objects T do not 

easily slide down or roll down to the downstream side of the combustion 

stage 12 and is sufficiently burned and conveyed. 

[0057] 

	

15 	 That is, while incinerating the objects T in which slippery materials 

are included or having a shape to be easy to roll itself, since the objects are 

transported to the combustion stage 12 earlier due to rolling on the drying 

stage 11 or the like, there is a likelihood that it will not be able to be dried 

thoroughly in the drying stage 11. However, since the combustion stage 12 

	

20 	and the post-combustion stage 13 are inclined upward, the objects T rolling 

down the drying stage 11 does not roll further down the combustion stage 

12 and the post-combustion stage 13, and the objects T can be sufficiently 

dried and incinerated in the combustion stage 12 as necessary. Since the 

objects T having high water content are conveyed to the combustion stage 

	

25 	12 while being dried without staying in the drying stage 11, the objects T are 

also incinerated sufficiently in the combustion stage 12. 

As a result, regardless of the properties of the objects T, it is possible 

to continuously charge the objects T, and it is possible to eliminate the 

combustion residuals of the objects T. 

21

Since the required stoker len9ths ofthe dryin9 sta9e1l and the

combustion sta9e12 can be made as short aspossible by settin9 the

respective stoker inclination an9les to appropriate ran9es ′particularly

optimum values ′even ifthe post‐combustion sta9e13 isincluded ′it is

5 possible to provide a small ‐sized and economical stoker ascompared with

the conventional one,

[0056]

Accordin9 to this embodiment ′since the dryin9 sta9e ll isinclined

downward,itis possibletoconveyany kind oftheobjects T up to the

lo combustion sta9e12 without delay, Furthe sincethe combustion sta9e 12

and the post‐combustion sta9e13 are inclined upward,the objects T do not

easily slide down or roll down to the downstream side ofthe combustion

sta9e 12 and is sufficiently burned and conveyed,

[0057]

That is,while incineratin9 theobjectsTin whichslipperymaterials15

are included or havin9 a shape to be easy to roll itself,sincethe objects are

transported to the combustion sta9e12earlier due to rollin9 on the dryin9

sta9e ll or the like′there is a likelihood that itw illnot be able to be dried

thorou9hly in the dryin9 sta9e ll, Howeve sincethe combustion sta9e 12

20 and the post‐combustion sta9e13 are inclined upward,theobjects T rollin9

down the dryin9 sta9e ll does not roll further downthe combustion sta9e

12 and the post‐combustion sta9e13,and theobjectsTcan besufficiently

dried and incinerated in the combustion sta9e 12 as necessary,Since the

objectsThavin9 hi9h watercontentareconveyedtothecombustion sta9e

25 12 while bein9 dried without stayin9 in thedryin9 sta9e ll,the objects T are

aIS0 incinerated sufficiently in the combustion sta9e12,

As a result,re9ardlessofthe propertiesoftheobjectst it ispossible

tocontinuouslychar9etheobjectst and itis possibletoeliminate the

combustion residuals oftheobjectsT,
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[0058] 

Further, the end portion 13c of the post-combustion stage 13 on the 

downstream side in the conveying direction is located substantially at the 

same position in the vertical direction as the end portion 12c of the 

5 combustion stage 12 on the downstream side in the conveying direction, or 

above the end portion 12c of the combustion stage 12. Accordingly, even in 

the case in which the objects T roll down or the like in the drying stage 11, it 

is possible to prevent the objects T from being discharged from the 

post-combustion stage 13 without being sufficiently burned. 

10 	[0059] 

(Second Embodiment) 

Hereinafter, a stoker type incinerator according to a second 

embodiment of the present invention will be described in detail with 

reference to the drawings. In this embodiment, differences from the 

15 	above-described first embodiment will be mainly described, and description 

of similar portions will be omitted. 

As illustrated in Fig. 7, there is no step (drop wall) between the 

combustion stage 12 and the post-combustion stage 13 of the stoker 5 of 

this embodiment. That is, the combustion stage 12 and the 

20 	post-combustion stage 13 of this embodiment are continuously connected to 

each other. In other words, the end portion 12c of the combustion stage 12 

on the downstream side in the conveying direction and the end portion 13b 

of the post-combustion stage 13 on the upstream side in the conveying 

direction are formed to have the same height. 

25 	[0060] 

According to the embodiment, even if the objects T rolling down the 

drying stage 11 have a strong momentum and passes through the 

combustion stage 12 with its momentum, it stops at least in the 

post-combustion stage 13 and is not be discharged from the 
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[0058]

Furthe the end portion 13c of the post‐combustion sta9e13 on the

5

10

15

20

25

downstream side in the conveyin9 direction islocated substantially at the

same position in the vertical direction as the endportion 12c of the

combustion sta9e12 on the downstream side in the conveyin9direction ′or

above the end portion 12c of the combustion sta9e12, Accordin9ly ′even in

thecase in which theobjectsTroll down or the like in the dryin9 sta9e ll,it

-s possibleto preventtheobjectsTfrom bein9dischar9ed from the

post‐combustion sta9e 13 without bein9 sufficiently burned,

[0059]

(Second Embodiment)

Hereinafte a stoker type incinerator accordin9 to asecond

embodiment ofthe present invention will be described in detail with

reference to the drawin9s, ln this embodiment ′differences from the

above ‐described first embodiment will be mainly described ′and description

of similar portions will be omitted,

As illustrated in Fi9,7,there is nostep(dropwall)between the

combustion sta9e 12 and the post‐combustion sta9e13 ofthestoker 5 of

this embodiment, That is′the combustion sta9e12 and the

post‐combustion sta9e13 ofthis embodiment are continuouslyconnected to

each other, ln other words ′the end portion12c ofthecombustion sta9e 12

on the downstream side in the conveyin9 direction and theend portion 13b

ofthe post‐combustion sta9e13 on the upstream side in theconveyin9

direction are formed to have the same hei9ht,

[0060]

Accordin9 to the embodiment,even iftheobjectsTrollin9down the

dryin9 sta9e ll have a stron9 momentum andpasses throu9h the

combustion sta9e 12 with its momentum ′it stops atleast in the

post‐combustion sta9e13 and is not be dischar9ed from the
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post-combustion stage 13. Further, since the post-combustion stage 13 and 

the combustion stage 12 are continuously connected to each other without 

steps, even if the objects T, which are not sufficiently burned, roll to the 

post-combustion stage 13, the objects T return to the combustion stage 12 

	

5 	due to its own weight, and combustion can be performed. In other words, it 

is possible to reduce the discharge of incompletely burned objects T. 

[0061] 

Although the embodiments of the present invention have been 

described in detail with reference to the drawings, specific configurations are 

	

10 	not limited to this embodiment, and design changes and the like within the 

scope not deviating from the gist of the present invention are included. 

In the above embodiment, the distal ends of the fire grates 15 and 

16 are disposed to face the downstream side D1 in the conveying direction. 

However, the present invention is not limited thereto. For example, the 

	

15 	distal ends of the fire grates 15 and 16 of the drying stage 11 may be 

arranged to face the upstream side in the conveying direction. 

REFERENCE SIGNS LIST 

[0062] 

	

20 	 1 STOKER TYPE INCINERATOR 

2 HOPPER 

3 INCINERATION FURNACE 

4 FEEDER 

5 STOKER 

	

25 	 6 WIND BOX 

7 FEED TABLE 

8 FEEDER DRIVING DEVICE 

9 COMBUSTION CHAMBER 

10 BLOWER 
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post‐combustion sta9e 13, Furthe since the post‐combustion sta9e 13 and

the combustion sta9e12 are continuously connected to eachother without

steps, even ifthe objects t vvhich are not sufficiently burned,roll to the

post‐combustion sta9e13,theobjectsTreturn tothecombustion sta9e 12

5 due to its own wei9ht ′and combustion can be performed, lnother words ′it

-s possible to reduce the dischar9e of incompletely burned objectsT,

[0061]

A1thou9h the embodiments ofthe presentinvention have been

described in detail with reference to the drawin9s ′specific confi9urations are

lo not limited to this embodiment ′and desi9n chan9es and thelike within the

scope not deviatin9 from the 9ist of the present invention are included,

ln the above embodiment ′the distal ends ofthe fire 9rates 15 and

16 are disposed to face the downstream side D1in the conveyin9direction

Howeve the present invention is not limited thereto,For example ′the

15 distal ends ofthe fire 9rates15 and16 of the dryin9 sta9e ll may be

arran9ed to face the upstream side in the conveyin9 direction,

REFERENCE SIGNS LIST
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6い′IND BOX

7FEED TABLE

8 FEEDERDRIVING DEVICE

9COMBUSTION CHAMBER

IO BLOW′ER
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11 DRYING STAGE 

11a INSTALLATION SURFACE OF DRYING STAGE 

12 COMBUSTION STAGE 

12a INSTALLATION SURFACE OF COMBUSTION STAGE 

	

5 	 13 POST-COMBUSTION STAGE 

13a INSTALLATION SURFACE OF POST-COMBUSTION STAGE 

15 FIXED FIRE GRATE 

16 MOVABLE FIRE GRATE 

16P PROTUSIVE FIRE GRATE 

	

10 	 17 ASH OUTLET 

18 DRIVE MECHANISM 

19 BEAM 

20 HYDRAULIC CYLINDER 

21 ARM 

	

15 	 22 BEAM 

23 BRACKET 

25 FIRE GRATE BODY 

26 PROTRUSION 

27, 28 STEP (DROP WALL) 

	

20 	 D CONVEYING DIRECTION 

D1 DOWNSTREAM SIDE IN CONVEYING DIRECTION 

T OBJECT TO BE INCINERATED 

01, 02, 03 STOKER INCLINATION ANGLE 
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CLAIMS 

1. 	A stoker type incinerator for combusting objects to be incinerated, 

comprising: 

	

5 	 a drying stage, a combustion stage and a post-combustion stage, 

each of the stages having a plurality of fixed fire grates and a plurality of 

movable fire grates, and in which the objects to be incinerated supplied from 

a feeder is subjected to drying, combustion and post-combustion while 

sequentially conveying the objects to be incinerated through the drying 

10 stage, the combustion stage and the post-combustion stage, 

wherein the drying stage is disposed to be inclined so that a 

downstream side in a conveying direction is directed downward, 

the combustion stage is connected to the drying stage and disposed 

to be inclined so that the downstream side end thereof in the conveying 

	

15 	direction is directed upward, and 

the post-combustion stage is connected to the combustion stage and 

disposed to be inclined so that the downstream side end thereof in the 

conveying direction is directed upward. 

	

20 	2. 	The stoker type incinerator for combusting the objects to be 

incinerated according to claim 1, wherein an end portion of the 

post-combustion stage on the downstream side in the conveying direction is 

disposed in a vertical direction substantially at the same position as the end 

portion of the combustion stage on the downstream side in the conveying 

	

25 	direction, or at a position higher than the end portion of the combustion 

stage. 

3. 	The stoker type incinerator for combusting the objects to be 

incinerated according to claim 2, wherein each of the fixed fire grates and 

25

CLAIMS

1, A stoker type incinerator for combustin9 objects to be incinerated,

comPr1s1n9=

a dryin9 sta9e ′a combustion sta9e and a post‐combustion sta9e ′5

each ofthe sta9es havin9 a plurality offixed fire 9rates and aplurality of

movablefire9rates,and in vvhichtheobjectsto be incineratedsupplied from

a feeder is subjected todryin9,combustion and post‐combustion vvhile

sequentiallyconveyin9theobjectsto beincinerated throu9h the dryin9

lo sta9e ′the combustion sta9e and the post‐combustion sta9e ′

vvherein the dryin9 sta9e is disposed to beinclined so that a

dovvnstream side in a conveyin9 direction is directed dovvnvvard ′

the combustion sta9e is connected to the dryin9 sta9e anddisposed

to be inclined so that the downstream side end thereof in theconveyin9

15 direction isdirected upward ′and

the post‐combustion sta9e is connected to thecombustion sta9e and

disposed to be inclined so that the downstream sideend thereof in the

conveyin9 direction is directed upward,

20 2, Thestokertype incineratorforcombustin9 theobjects to be

incinerated accordin9 to claim l′wherein an endportion of the

post‐combustion sta9e on the downstream side in the conveyin9direction -s

disposed in a vertical direction substantially at the sameposition as the end

portion ofthe combustion sta9e on the downstream side in theconveyin9

25 direction ′or at a position hi9her than the end portion ofthe combustion

sta9e,

3, Thestokertype incineratorforcombustin9 theobjects to be

incinerated accordin9 to claim 2′wherein each ofthe fixed fire 9rates and
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the movable fire grates is disposed to be inclined so that the downstream 

side end thereof in the conveying direction is directed upward with respect to 

installation surfaces of the drying stage, the combustion stage, and the 

post-combustion stage. 

5 

	

4. 	The stoker type incinerator for combusting the objects to be 

incinerated according to claim 3, wherein the drying stage, the combustion 

stage, and the post-combustion stage each has a drive mechanism 

configured to drive the plurality of included movable fire grates, and 

10 	 driving speeds in the drying stage, the combustion stage, and the 

post-combustion stage are set to same speed or different speed in at least 

one of the drying stage, the combustion stage, and the post-combustion 

stage with respect to the other. 

15 	5. 	The stoker type incinerator for combusting the objects to be 

incinerated according to claim 4, wherein the combustion stage and the 

post-combustion stage are continuously connected to each other without 

steps. 

20 	6. 	The stoker type incinerator for combusting the objects to be 

incinerated according to claims 4 or 5, wherein at least one of the plurality of 

movable fire grates of the drying stage is a protrusive fire grate in which a 

protrusion is formed on the distal end of the protrusive fire grate. 

25 	7. 	The stoker type incinerator for combusting the objects to be 

incinerated according to claim 6, wherein at least one of the plurality of 

movable fire grates of the combustion stage is a protrusive fire grate in 

which a protrusion is formed on the distal end of the protrusive fire grate. 
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the movable fire 9rates is disposed to be inclined so that the downstream

side end thereof in the conveyin9 direction is directed upwardwith respect to

installation surfaces of the dryin9 sta9e ′thecombustion sta9e ′and the

post ‐combustion sta9e,

5

4, Thestokertype incineratorforcombustin9 theobjects to be

incinerated accordin9 to claim 3′wherein the dryin9 sta9e ′the combustion

sta9e ′and the post‐combustion sta9e each has adrive mechanism

confi9ured to drive the plurality of included movab ーe fire 9rates ′and

drivin9 speeds in the dryin9 sta9e ′the combustion sta9e ′and thelo

post‐combustion sta9e are set to same speed ordifferent speed in at least

one ofthe dryin9 sta9e ′the combustion sta9e ′and the post‐combustion

sta9e with respect to the other,

15 5, Thestokertype incineratorforcombustin9 theobjects to be

incinerated accordin9 to claim 4′whereinthe combustion sta9e and the

post‐combustion sta9e are continuously connected to eachother without

steps,

20 6, Thestokertype incineratorforcombustin9 theobjects to be

incinerated accordin9 to claims 4 or 5′wherein at least one oftheplurality o f

movab ーe fire 9rates ofthe dryin9 sta9e is a protrusive fire 9rate inwhich a

protrusion is formed on the distal end of the protrusive fire 9rate,

25 7, Thestokertype incineratorforcombustin9 theobjects to be

incinerated accordin9 to claim 6′wherein at least one oftheplurality of

movable fire 9rates ofthe combustion sta9e is a protrusive fire 9rate in

which a protrusion is formed on the distal end ofthe protrusive fire grate
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8. The stoker type incinerator for combusting the objects to be 

incinerated according to claim 7, wherein a stoker inclination angle of the 

drying stage is arranged at an angle between -15° and -25°, and 

the stoker inclination angle of the combustion stage and the 

	

5 	post-combustion stage is arranged at an angle between +5° and +15°. 

9. The stoker type incinerator for combusting the objects to be 

incinerated according to claim 8, wherein the stoker inclination angle of the 

drying stage is -20°, and 

	

10 	 the stoker inclination angle of the combustion stage and the 

post-combustion stage is +10°. 
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8, Thestokertype incineratorforcombustin9 theobjects to be

incinerated accordin9 to claim 7′vvherein a stoker inclination an9le of the

dryin9 sta9e is arran9ed at an an9le betvveen ‐15o and ‐250 ′and

the stoker inclination an9le ofthecombustion sta9e and the

5 post‐combustion sta9e is arran9ed at an an9le betvveen +5o and 十 150,

9, Thestokertype incineratorforcombustin9 theobjects to be

incinerated accordin9 to claim 8′vvherein the stoker inclination an9le of the

dryin9 sta9e is‐200 ′and

lo the stoker inclination an9le ofthecombustion sta9e and the

post‐combustion sta9e is 十 loo,


