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The present invention relates to, in general, a fire grate assenbl y-
for stoker inci “eratQ{NTﬁE‘RGE'IQNarSMS’!'EMY O GRATE fINe STOEKER
assenbly capable of preventing stationary and novabl e grate menbers
fromcomng into di r @YPEoINCINBERATOR each other resulting in
deteriorating wear, thus allow ng-the 10 grate nmenbers to be free from

bei ng changed wi th new ones. Description of the Prior
Art ' As wel |l known to _those skill in the art, conventional

i nci nerators for bur rﬂﬁ&K@f%@é’J&@ Q/Bl EzﬂEyINXENW@Nl nto 15 three
types: stoker incinerators, rotary kiln i-ncineraters and fluidized
bed incinerators. The three types of i nci nerators are selectively
used according to t n desired refuse treatnent
capacity. hpléejﬁ (raafﬂhé eﬂﬁi | hci nerators are preferably used for

20 burningyl arge anpyet gr‘éEem'”iM&@h?hefMEteé""}g' 6irl | gd 2R a i e gafle

incineratorS are in the early stages of being use practic

Such stoker i nCéerﬁbC}ySfﬁi‘esfdléasIlhlc@ﬂeré\!idi's\/aéhﬂu&n'fo)tlée%rtlculaﬁ%ﬁ0t@' ag
to both the types of fire grate assenblies and the

PCT/ KR97/ 00237 fire grateomsssembilyn cdpabhbusifi opréuenbn@ sWﬁmnanyh dnde
grate assenblles are designed, it is necessary consi der the
instal | ati on ar®e e hi Frster memibrisaftom cowing an@v\élre@‘t contact with

refuse, the CI rcul a nbustion gas,
configuration g %’ét’é"cﬁl‘ﬂg’&ﬂa c‘gﬁtﬁrthBﬁ‘\Em&‘ ‘f."ﬁél'ggr'g‘t‘4;"~s al?owmg the
| assembly, sygh Qfattehem%q;grsmtot hﬁe %gé qggﬁ'lljs%etnb\% changed with new

ones.

Description of the Prior Art -
As well known to those skilled in the art, conventional
incinerators for burning refuse are typically classified into
15 three types: stoker incinerators, rotary kiln incinerators and
fluidized bed incinerators. The three types of incinerators
are selectively used according to the kind of refuse and
desired refuse treatment capacity.
Generally, stoker incinerators are preferably used for
20 burning large amounts of municipal refuse, while fluidized
bed incinerators are in the early stages of being used
practically. .
" Such stoker incinerators are classified into various type.s

according to both the types of fire grate assemblies and the



operational functions and characteristics of such fire grate

assenblies are different from each other. Fig. 1is a '
schematic view show ng the construction of . a conventional stoker

i nci ner afyP 98/23899 As shown in Fig. 1, refuse, pil| BETHRIPA02A7 of use
pit 2, Is primarily nmeasured prior to being fed into a hopper 4 by
a traveling craneoRstrulitésrafdfercomitaystebhsduehaicks. hWphen &uch fire gfate
moved to the top portion of a firé grate assenbly 6. ° 15 The refuse is
m xed with the pxssdémddies baret defiggeedf itheis necessagyatte esaneiddy the
t her eby bei ng dried and °~ burnt simul taneously. In addition,
the refuse, dispisstdllatiéie drea of a stokert imciradratoe, gealoeifés s poiv gr 6of
is gradually noved to the bottom portionof the fire grate
assenbly 6. = As¢fasse, the20 cipcatitierd ftype tof cetwbastioopl gis!y and
burnt during the novenent of the refuse along the grate assenbly
6, are 5 donfigurdtion cand- texgadatedt Joadédt wonyditians nvér thel Igrata3
of - Fig. 2 and are fed into an ash bunker 8. Primary
combustion air oassemdslyhersuchi ras néhessaejght of 2théorloalds ibedneset ithe
of the refuse, is forcibly intaken into the . grate assenbly 6

t hrough the refuspeyatichaly funotiomsdratrid characteristics of such fire grate
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fan 7, therebyasgpemiies nare ndiffenent boom eachmothesi ng exhaust ed
into the atnosphere. In such a case, the intaken

Fig. 1 is a schematic view showing the construction of

10 a conventional stoker incinerator.

As shown in Fig. .1, refuse, piled up in a refuse pit 2,
is primarily measured prior to being fed into a hopper 4 by
a traveling crane 3. Thereafter, the refuse of the hopper 4
are moved to the top portion of a fire grate assembly 6.
15 The refuse is mixed with the previously burnt refuse of"the

graté assembly 6, thereby being dried "and burnt

simultaneously. In addition, the refuse, disposed at the top

portion of the grate assembly 6, is gradually moved to the

Bottom portion of the fire grate assembly 6. Ashes,

90 Produced from the refuse completely burnt during the

movement of the refuse along the grate assembly 6, are

"~ dropped into a re-treatment facility by a clinker roller 33 of
Fig. 2 and are fed into an ash bunker 8.

Primary combustion air or atmospheric air, necessary

25 for the incineration of the refuse, is forcibly intaken into l:he-

grate assembly 6 through the refuse pit 2 by a force draft



prismdry conbustion air is heated by an air heater prior to bei ng
introduced into a conbustion chanber of the . I nci ner at or
t hr ough tWO982389rate assenbly. The intaken air i SPCARIUP23 Tt o
four to six sections capable of being separately controll ed. )
I n addition, secdagary?contiustélon aprevehtintg i snatxdous odor HOmMo 4D%ngf
the supplied air, is discharged fromthe side 10 portion of the .
i nci nerator into exleusteduittorthecheanbesphere. In suvh ebycasmnhet Bitaken
incinerating the inconpletely burnt - refuse. Conbusti on
gas, having a hi girineappr @oun bustibrbeairg is ‘heated pyodamedirf rheatene pirimmntto
refuse, passes into a conbustion 15 gas cooling facility and an
exhaust gas treathwdmg f aimtidduced inta hrsugicom bsistiond sebambeaontekt i the
chanbers. The incinerator also conprises a boiler facility 11
and an dmcipekator othrfoacghi tlye finel grateg dseembl}dusfl"lmolméaken agr
and a stack 15. The boiler facility 11 is used for recovering 20 heat
from the conbustisonddsxddedd dnbdi nfpuihe tgassixhisestidrs capable of being
antipollution facility is used for renmoving pollutants from ' the
conbustion gas. Aegpardtedyi comteoHedr further conprises subsi di ary
facilities, such as conveyer equi pnent for feeding, piling up and
di schargi ng dusts and kshesldidicenageondary2camdaistbon fadni iw hiclf ots about
biologically or chemcally treating sewage from the
incinerator, plud®ihy 4836 pfethef supplied air, is discharged from the side
- 3-

10 portion of the incinerator into the combustion chamber,

thereby cdmpletely incinerating the incbmpletely burnt
refuse.

Combustion gas, having a high temperature and being

produced from the burnt .refﬁse, passes into a combustio.n

15 §as cooling facility and an exhaust gas treatment facility
through first and second combustion chambers.

The incinerator also- comprises a boiler facility 11 and

an antipollution facility, including both a dust collector 13

-and a stack 15. The boiler facility 11 is used for recovering

20 heat from the combustion gas and cooling the gas, while the

antipollution facility is used for removing pollutants from

the combustion gas. Also, the incinerator further comprises

- .subsidiary facilities, such as conveyer equipment for feeding,

. piling up and discharging dusts and. ashes, a sewage

25 treatment facility for biologically or chemically treating

sewage from the incinerator, plumbing equipment for
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into the incinerator and draining sanitary sewage, "'

and supply equi pnent for feeding conpressed air , and fuels, etc.

Thus, i twomsmessessary to maintain the tenperature of the PCUKRIMOIFHstion

gas, introduced from a cooling device, |ower than 300C so as to
prevent the abovd!RBIF&nwated into the fincinexates fanghn seaigingr sauliddry
Fig. 2is aviewillustrating the fire grate assenbly 6 for

feedi ng and agi tS®WAager handef sgpply equipment fpe feeding seswprgsseds air
conprises a plurality, of uni form y-spaced stationary and novabl e
grate renbers 38@nd fuels, @ty 32, which are alternately and inclinedly

arranged--rmt he

assenbly 6. The novabl e grate

menbers 32 push upwarBhpsyHid is riecessprieko mapintainothentemgrargtureinfethe,

the refuse, disposecL . at | Sel
combusiigpnngasd yindredgicesde bosanbry walirgt sleyigei t lower

is al so novedl
Ther ef or e,

the top portion of the grate assenbly 6,

se is noved upwardly and downwardly, thus-*being

t he fu
effectivel y agi t4yady, %068 280 as {9e B‘Eed{qutna}/@e gralevaemRuipmEndr and

fixedly nounted

menbers 32 are

facilities lﬁ%qc,)g{gnge,e

dncinerator, while the novable grate
iDguSOs8°889t he incinerator in such a manner

t hat they regiprqcate linearly while, bei ip contact with the’
stationary grate rrerrbg’ré %1,15r é‘sp\é’(?t"?’vé\l'j.s“&%‘&o{ﬁ%cg‘rs grate Q§qm%&r6
reci procating no iors} of,.t he rmd\slabl,ﬁiarat-ggrre ers . 32, the refuse
on the fire grat®adeEAing and agitatingothe refuse.

10

15

20

25

The grate assembly 6 compriées a plurality of
uniformly-spaced stationary and movable grate members 31
and 32, which are alternately and inclinedly arranged in the
assembly 6. | .

The movable grate members 32 push upwardly the
lower portion of the refuse. However, the refuse, disposed
at the top portion of the grate assembly 6, is also moved
downwardly along the assembly 6 due to gravity. Therefore,
the refuse is moved upwardly and downwardly, thus being
effectively agitated. . | .

The stationary grate members 31 are fixedly mounted
to the incinerator, while the movable grate members 32 are
movably mounted to the incinerator in such a manner that
they reciprocate linearly while being in contact with the
stationary grate members 31, respectively. Due to such a
linear reciprocating motion of the movable grate members

32, the refuse on the fire grate assembly 6 is continuously
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‘agi tated, thereby effectively inproving the refuse combustion

ef fici enwo 98/23899 - However, the stationary and novabPEVERITMO2FEnber s
31 and 32 are br ought into frictional contact with each other 5

and the novabl e RS, IRepebymeyRE I elyNeni pPovingatiee refuse comibuistion
stationary nenbers 31. Thus, each surface of the stationary and

novabl e grate mEEl’Qm”nénair and 31 is irregul arly abraded.
Therefore, the above fire grate assenbly is problematic 10 in that the

combustion pressure of dweviercither statioharyedncednovable gratausembers 31
primary burning air, supplied to the grate assenbly 6 upwardly,

| eaks through t hengas defé nbdought intbefrietivridie conesd with agach obthée
grate nenbers 31 and Al so, the novable grate nenbers 32 may

fail to - 515 agllf ehei nebsrabeé fiareth bebsi 32 | arean ovaed poAc dhé N profd idacesd
fail to mx the refuse because the refuse is introduced into the

gaps between theofibtheedtstivhacys mlenibergrate nikhass &dch surface aofl e
In such a case, the refuse is inconpletely burnt. As a result,

poi sonous gas megtadttogengr ahad, whoeiable grate?0 mzemblelrstoslheahdrralslbods/.
Such abraded grate nenbers 31 and 32 require frequent changi ng

wi th new ones, tinregstlatlyeribpaddd. |ife span of the fire grate
assenbly and forci ng the owner to '
Therefore, the above fire grate assembly is problematic
10 in that the combustion pressure of the incinerator is reduced
because the primary burning air, supplied to the grate
assembly 6 upwardly, leaks through the gaps defined
between the abraded surfaces of the grate members 31 and
32. Also, the movable grate members 32 may fail to
- 15 effectively perform their linear reciprocating motion and fail
to mix the refuse because the refuse is introduced into the
gaps between the abraded surfaces of the grate members 31
and 32. In such a case, the refuse is incompletely burnt.
As a result, poisonous gas may be generated, which is
20 harmful to the human body.

Such ' abraded grate members 31 and 32 require
frequent changing with new ones, thus shortening the life
span of the' fire grate assembly and forcing the owner to
replace an existing grate assembly with a new one at

25 excessive costs.’



replace an existing grate assenbly with a new one at 25 excessive
costs. - 5 - WO 98/ 23899

PCT/ KR97/ 00237 SUMVARY OF THE | NVENTI ON

Accor di ng(98/238% present invention has been rrade with PCT/KR¥D0ZFoV e
probl ens occurring in the prior art in mn an object of the
present ‘invention is to proviSE MM ARY @E{t’EHE INVEBRSEHBN for stoker

i nci nerators, which replaces the abraded portion of the fire grate
assenbly vvithout changi ng t he assenbly with a new fire grate
assenbly, thereby decreasing t he cost, of repairs.

order to acconplish th&casdinghp) dhe, prasent dasention has begsnimede Wlth
provides a fire grate assenbly for stoker i nci nerators,
conprising a p‘llﬁaﬁb?ye problemts ergurringdin the priag afteinrmiadeaner s
alternately arranged in the f grate assenbly further
conprising: neaM opjgct ﬁfaéi‘ﬁg?fﬁﬁént lnvenhgﬂatl?o%ryfef'lﬂ% agfiser grateom
t he novable grate nen?)el\ ]l‘f whi |l e al | owi ng, the novabl e glrate menber s
to be linearfy assembly fogpstoken dncineratorse whichogap henabraded
t he spaci ng nean bbg‘@ing detachably rmuni) dto, ach of the

movabl e grate neRBEHED t Ris n§ire e Bradeainssem bhy a Wi t changing the

assembly with a new fire grate assembly, thereby decreasmg
the cost of repairs.
In order to accomplish the above object, the present
10 invention provides a fire- grate assembly for stoker
incinerators, comprising a plurality of stationary and
movable grate members alternately arranged in the fire grate
assembly, further comprising: means for spacing the
stationary grate members from the movable grate members
15 while allowing the movable grate members to be linearly
movable relative to the stationary grate members, - the
spacing means being detachably mounted to each of the
movable grate members, thus being replaceable with a new
one. |
20 In the preferred embodiment, the spacing means
comprises: a liher plate detachably mounted to an end of
each of the movable grate members.
The liner plate has a countersunk hole, thus being

bolted to the end of each of the movable grate members.



one. 20 In the preferred enbodinent, the spacing neans
‘conprises: a liner plate detachably nounted to an end of each of
t he novaiweoszasee nenbers. The liner plate hBSTERGOPE sunk
hol e, thus being - bolted to the end of each of the novable grate

nenbers. BRIEF DESCRIPTION OF BHE DRAWINYG523899
PCT/ KR97/ 00237 BRI EF DESCRI PTI ON OF THE DRAW NGS

The above object, and. other features. and advantages of t he
present invention will be nore clearly understood from t he

following detailed deBhei abiodre tobjest,] anehrg it ifeatiréd and advialiRages of
acconpanyi ng drawi ngs, in which: Fig. 1is aviewillustrating
the constructionth® present inveaitient wilhl bet ekekei oheadyaiaiderstood from
Fig. 2 is a side view of a typical fire grate assenbly - included in

such an inciner afj ; fodhsiw ing ldetailed Hegcriptionanakepl ddedorgudRedin Ve ith
view of a novable grate nenber of the fire grate assenbly, show ng

t he _Strumejr&dmlf@{yeﬁ{g' v@fwﬁﬁgbaqhngvhmc}abraded liner plate with
a new one in accordance with the preferred enbodi ment of t he
present i1nvention. Fig., 1 is a view illustrating the construction of a
conventional stoker incinerator;
Fig. 2 is a side view of a typical fire grate assembly
included in such an incinerator; and
10 Fig. 3 is 'an-exploded perspective view of a movable
grate member of the fire grate assembly, showing the
~structure for selectively replacing an abraded liner plate Wizth

a new one in accordance with the preferred embodiment of

the present invention.
15 DESCRIPTION OF THE PREFERRED EMBODIMENT

In the present invention, the general shape and
operation of the stoker incinerator remains the same as in
the prior art incinerator and further explanation is thus not
deemed necessary, but the construction of a fire grate

20  assembly included in such an incinerator is altered to easily

. replace an abraded liner plate of the assembly with a new

one as follows.



15 DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT In the
present invention, the general shape and operation of the stoker-:
i ncinerator renmains the sane as in the prior art incinerator and

further wgosasebi on i s thus not deened necessary POIKRY7O237
construction of a fire grate 20 assenbly included in such an

incinerator is altere@igo gasid ya view illigptaGagantledr adgtktkiiedond! afe Hf
the assenbly with a new Oone as follows.

-7- - WD 98/iM33%ble grate member according to the presenPGHWRAI6R0237
Fig. 3is aviewillustrating the construction of a - novabl e grate

nenber according to tle [Rigsers, i iveéntm@vable grate menmhbeki B23,0f hehis
novabl e grate nmenber 32 of this invention is turfied over for

easy descriptidaverfioh & turnBdnoyebie forateasgenidesdiptiosl.udeswchi ner
plate 22 and a plurality of bolts 23. hat is, the liner plate

22 is 5 mbwdibiRbl graeunheinbert B2 éndipdesi an I2deof plive ABt&nd a
menber 32 being in contact with a stationary grate nenber. . In

addition, a plurplutalityf @funbeisun@3hol esThat is, 1hHef olimed oplitec RRnefs
plate 22 so as to be bolted to the end of each of the novable

grate menber 32 dygtddiealblyt t snddnted to the endhysortéwan Mem__bettH'etEeate
plate 22 and the stationary grate nmenbers are excessively abraded
during the |ineamember 32 being in contact with a-stationary grate member.
| In éddition, a pliurality. of countersuhk holes are

10 formed on the liner plate 22 so as to be bolted to the end

| ‘of each of the movable grate member 32 by the bolts 23.

Thus, even when both the plate 22 and the stationafy

grate members are excess.ively abraded during the linear

reciprocating motion of the movable grate member 23, the
15 bolts 23 and movable grate 32 are free from being abraded.
As mentioned above, the fire grate assem.bly for stoker
incinerators in accordance with the present invention is
provided - with a liner plate capable of preventing stationary
and movable grate members from éoming into direct contact
20 with each other resulting in de.teriorating' wear, thereby
allowing the fire grate members to be free from being

changed with new ones.

Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes, those
25

skilled in the art will appreciate that various modifications,

additions and substitutions are possible, without departing



reciprocating notion of the novable grate nember 23, the 15 bolts 23

‘and -novabl e grate 32 are free from bei ng abraded. As

ment i onedvabgIvgdt-he fire grate assenbly for stoker PCT/KRY70023t or s
in accordance with the- present invention is provided with a
liner plate Capanl(ﬁnofcwée¥€8@'engu§aagkm@rm the inveABSNO¥ALIRI68E8 in
menbers fromcomng into direct contac 20 wth each other
resulting in d r , by allowing the fire
grate nenbers toﬁ&%eéf@ersg{eﬁ?r owﬁgeic}é}?’ﬁg’ - changed wi th new ones.

Al t hough the preferred enbodi nents of the present i nventi on have
been disclosed for illustrative purposes, those 25 skilled in the
art will appreciate that various nodifiecations, addi ti ons and
substitutions are possible, w thout departing '

- 8- . WD 98/ 23899

PCT/ KRO7/ 00237 fromthe scope and spirit of the invention as

di sclosed in t he acconpanyi ng cl ai is. WO 98/ 23899

PCT/ KR97/ 00237 VWHAT IS CLAIMED | S:

1. A fire grate assenbly for stoker incinerators, conpri sing

a plurality of stationary and novable grate



I
menbers alternately arranged iathefite grate assenbly, 5 further
conpri si ng: nmeans f W\‘ﬁ \statlonary grate menbers’
from sai d novabl e grat m l‘ | owi ng sai d novabl e

[2)

grate newoessi23se® be |inearly | rel Ati¥e to said CT/KRY0¥nar y
grate nenbers, said spacing means being 10 det achabl y nmounted to
each of said m)vabl e grate rrenbersWHAT IS ChwsINEBIDgI18epl aceable with a
new one. 2. The fire grate assenbly according to Claim1,
wherein said spaci ng means conpri ses: : a liner plate detachably
nmounted to an end of each of 15 said novabl e grate nenbers.

3. The fire grate asskenbly amerdlgrigtéo d3sombly for swiaei rinamé}altbp@r
pl ate has a countersuonk hol e, thus being bolted to the end of each

of said novabl e pmtprisigvgherss. plurality of - stationary and movable grate

0 members alternately arranged in the fire grate assembly,
5 further comprising: |

means for spacing said stationary grate members from

said movable grate members while allowing said movable

grate members to be .linearly movable reiative to said

stationary grate members, said spacing means being

10 detacha'bly; mounted to each of said movable grate members,

thus being replaceable with a new one.

2. The fire grate assembly according to Claim 1,
wherein said spacing means comprises:
a liner plate detachably mounted to an end of each of

15 said movable grate members.
3. The fire grate assembly according to Claim 2,

wherein said liner plate has a countersunk hole, thus being

bolted to the end of each of said movable grate members.
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