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10Claims 

*This inVention relatesto a,horizonta1,grate, 
thatisto agrate,the bars of which1ie in one 
plane Only,Such grates haye hitherto been? 
USeful only forrelativelysmal outputs,so that 
ther advantages could only be madefuluse 
of for Smal-plants?Asisto be expected such 

·grate COnstructions are relativey primitively 
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Constructed?Porinstance,the loosening of the 
fuel has ony been effected with the aid of stir? 
ring implements operated by hand and conse? 
quently it was only possible to Bttend to rela 
tively-Small grates with such stirring imple 
mentS? - 

ACcordingto the invention 8,horizontalgrate 
is proVided Which can be constructed in any 
desired size and the charging and stirring of 
Which andtheremovalofashis efected entirely 
automaticaly? · 

An eSSentialfeature of the invention consists 
in this thatthe grate which is composed of a 
number of bundles of fire bars dsposed longi 
tudinalyone behindthe otheris provided with 
One or more sicing and conveying rammers 
which,mechanicaly driven,arearranged so as 
to be Capable of being reciprocated on or above 
the grate Surface longitudinaly of the same? 
The particularfeatures of the drive,theshape 

andthe disposition of theserammers wil be de 
Scribed in detai hereinafter? 
Afurtherfeature of theinvention is the pe? 

culiar arrangement of the fire bnrs,which is 
Such that alternate fire barsarestationary and 
9ap8ble of beingreciprocated,The invention 
further relatestothe mannerin which the fuel 
is fed,the possibity of observingthe fire dur? 
ing Operation,theremoval of the clinker,ash 
and the fuel which has notyet been burnt,and 

,the suppy of arunder pressure to the grate 
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and the 8cceSSibility of the grate?A further 
advantage of the grate construction according 
to theinvention resldes_in thisthat thegrate 
surface may without dificuity be made of any 
desired length and also of any width through 
the provision of any number of separate grates 
nextto one another,When severaigratesare 
dSp0Sed next to one another the rammers are 
preferably operated alternatey or in opposite 
directions to one another,as in this way the 
fluctuationsinthe air Supply caused bythestir? 
ring are eqUalized andas uniform a combustlon 
Of the firegasesas p0SSible is obtained, 
The invention is deScribed in detai1 in the 

folowing description of a number of construc 
tional exampies Which are illustrated in theac 
comp8nyingdraWingSin Which? 

(CL110?33) 
Figure 1 is a vertica11ongitudinal section 

throUgh the grate on line A?A Of Figure 3, 
Figure 2 is a vertical longitudinal section 

through the grate on line B?Bof Figure 3, 
?gure3isa plan view of thegrate surface, 

only one half of thegrate being fitted with fire 
bars, 
Figure 4 is a,Vertical CrOSS-Section through 

thegrate onlineC?Cof Figure3toan enlarged 
,Scale, 

Figure5isaverticalCrOSS-Section on line D—D 
of FigUre3 to an enlargedScale, 

Figure 6is 8,Vertical longitudinal Section at 
the chain with a,rammer which is Verticaly 
adjustable, w - 

Figure 7shows another way offixingthe ram 
mer to a special chain link, 
Figure 8 shows a diferent way of fixing the 

rammer to aspecialchainlink, 
Figure 9 shows a cleaning device on the ar? 

,rangement shown in Bigure 8, 
Figure 10 is a,vertical longitudinal Section 

throughthefront partof thegrate withaclean 
ingdevicefortherammer and meansforreturn? 
ing dropped fuelto the hopper? ? 
In the constructional example Shown in Big 

ure1 the grate is mounted in 8 furnace fue 1? 
The grate is composed of frames 2 on Which 
rest the fire bars 3?Movable fire bars 3d and 
stationary fire bars 3bare provided,Both the 
stationary and the moyable fire bars are Sup? 
ported bythe frames2?The stationaryfire bars 
are providedwith downwardydrected_lugs?4 
whichembracerotatabyjournaled bars5,The 
bars 5,which are preferably of Square CrOSS 
sectionstandonedge wheninthe operative po 
sition(Figure 1),sothatin conjunction with 
the peculiar shape of the downwardy directed 
iugs they prevent the fire barsfrom beinglifted 
of,For preventing the movable fire bars 30 
from being lifted of the frames 2,the movable 
fire barsare providedat their forwardend With 
a bottom projection3c whichengages under the 
frame2andareprovidedatthetopwithapro 
jection3d whichengages over the corresponding 
iyrecessed rear end of the adjacent fre bar, 
At the front end of the grate al the fire bars 
are provided at their forward end with a fat 
depression,sothat theyengage under the front 
grateplate?The frameitselfrests onrolers 6 
and has a reciprocating motion imparted to it 
bya,toothed drive ?The reciprocating motion” 
prevents thegaps between the fre bars from 
becoming cloggedup.causing them to be con-, 
tinuousycleaned Thsarrangementasopre 
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2 
Vents cohesive Cakes of clinker forming on the 
grate Surface,In the middle Of the grate 8 
Chain 8 is proVided?This chain is &Cted on by 
driving means 9 which impart to it intermit? 
tently also a reciprocating motion?The chain 
carries8,rammer f0 Which,as shown in Figure 
1,extends tranSVersely right acroSs the grate? 
The rammer 10 rests directy on the surface of 
the grate and is wedge-shaped,The rear Sur? 
face 10a of the rammer,which faces in the di? 
rection offeed,is steeper than the front surface 
10b which facestowardsthe front of the grate? 
At either side of the chain are cheeks 11 for 
guidingthe chain?They prevent the chain com? 
ingin Contact duringitsto and fro motion With 
the fire bars Which are also in motion,°heSe 
cheeks 1f are provided at either side with re? 
ceSSes 11a(see Figure 4),for giving the Com? 
bustion 8ir acceSS both to the chain side and to 
the fire bar Side?The chain itself runs Or18 
longitudinal beam 12Whichisalso provided With 
recesSes 12a forgiving the air access? 
The chain is driVen by a driving meChanism 

dsp0Sedexternaly of the grate,Which may be 
S0Constructed through employing Controlleyers 
8nd couplings that the rammer Can traVel at 
diferent Speeds along paths of diferent lengths 
On the grate?The driving mechaniSm may alS0 
be so constructed that the chain continuously 
performsto andfro motionseven Whentheram 
merisatrest,The object of thisistokeep the 
airgaps betWeen the chain and the Side cheeks 
clean,just as in the CaSe of the grate,and to 
preVent lumpS of clinker forming Which adhere 
tothe chain and the side cheeks and thereby, 
bring the Chain t0 reSt? 
Inthe constructionalformshown in?gure7? 

the rammer is provided with a projection f0d 
Which engages in a,C0rreSpondingly formed 
groove 8b of the Supporting chain member 8d, 
thusincreasingthe Securityagainst lateraltwist 
ing?For the rest the rammer 10 is provided 
withalug10d Which engageSin 8,C0rreSp0nding 
hole 8c in the chain member and is also pinned 
to the chain member? 
Forenablingtherammerto beeasily adapted 

to the fuel or the load,thatis,to make it p0S 
sible to use another shape of rammer,the ram 
ner is divided as Shownin Figure 8?ASUpport 
13 extendingthe ful width of thegrateisused, 
over which plates 148re pushed,Which form the 
rammer,These plates can 8S required be slid 
of sidewaysand bereplacedbyplates of another 
Shape,When the rammer has been brought in 
front of the fuel hopper,The support 13 is 
connected by a,neck part 15to a lug 16 which 
is inSerted,in the Supp0rting chain member 80? 
Asin this C8Se the cleaning action of the plates 
14is not asgreat as when a continuousrammer 
is used,itis advis8ble to provide below the Sup 
port 138,Sep8rate cleaning device f3d in the 
form of Wire brushes,SCraperSandthe like(Fig? 
ure 9)? 
The object,namelyto haVe8 somewhatrased 

-rammeravailablefor a deeperlayer offuel,may 
be fulfilled,as shown in Figure 6,by providing 
8singlerammer 20Whichis Verticaiyadjustable, 
This rammer has its lower end 20a extending 
right through the chain,This lowerend carries 
a roHer 21 Which travels on aguiding rai122? 
The guiding rai122 is verticaly adjustable?It 
mayforinstance be mounted on rockable1evers 
23 Which are controlled by rodwork 24 which 
iscarriedthroughtothe outside? 
Forthe Supply offuel8 hopper 25is provided? 

Vide means for Cooling the rammer? 

2,108,394 
For enablingthe fireto be kept under obserya? 
tion While in Operation,an obSerVation tube 26 
ismountedin the hopperS0asto extendthrough 
itSlower end,For enablingthe grate to be ex 
p0Sed from the front end,the lower part of the 
hopper is made So as to be capable of being 
hinged UpWards,For this purpose the observa? 
tion tubeis also diVided in such a manner that 
the forWard half 26a of the tubeis mountedin 
the front wail 25a of the hopper,while the rear 
half 26ö of the observation tube is fixed to the 
rear Wal125b of the hopper,The front Wal125d 
of the hopper isarranged to hinge to theside 
like a,door,While the rear wal 25ö of the hop 

,per can be hinged upwards about a pivot 25c. 
The lower end of the front wal125a of the 

hopperisformed byapivoted door2Twhich can 
be Swung upWards about the pivot 2Ta,This 
takes place When the rammer 0 slides past be 
low the lower edge of the pivoted door?In the 
example Shown in Figures 1 and2 the piyot 2T0 
is disp0Sed inside the hopper, 
In manyC8Sesit may be of advantage to pro 

This is 
efected as shown in Figure 10 by means of 8 
water rose 30 disposed in the vicinity of the 
front Wal of the hopper? 
The grate Operates in the folowing manner: 
During its Operative motion towards the end 

Of the gr8te the rammer alwayS pushes a por? 
tion Of the fuel ying directy on the grate sur? 
face towardsthe rear,at the Same timesliding 
8long under the fuel,At each place it thus 
Only feeds the fuellying there for a,short dis 
tance toWards the rear,at the Same time push 
ingit Up on t0its back,Thusat the frontend 
of the grate the fresh fuelis conyeyed further 
towards the back,While toWards the backend 
Of the grate the rammer COnveys the fuel that 
is burning there onwards and at the far end 
of the grate pushes 8,portion of the clinker 
whichis present there over the end of thegrate 
intothe ash pit,Duringits return motion how? 
,ever the rammer,OWing to the Very Slight in? 
clination of the Surface 10b,slides along below 
the fuel WithOut producing any Substantial dis 
Dlacement of the fuel towards.the front? 
For ConVeying BWay the clinker the bars 340 
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are providedwhicharefittedWithconveyingrails“ 
34 and are mechanically driven?In the con 
structionalexample whichisintendedfor a,fur 
nace fue the entire grate with the frame and 
the ash pit is encloSed in a trOUgh 35,So that 
the bottom ofthetroughatthesametimeforms 
theashchute,Fordrivingthereciprocatingbar 
34a a,rack and pinion drive 36 or any other 
suitable driving device may be employed? 
?he driVing meanSjuStreferred to alS0actuate 

conveyingmembers3Ton bars3Ta,Whicharedis 
posed beloW the chain drive for therammer or 
rammers(See Figure4),These conVeying mem 
bers3T with the conVeying bar3Taare disposed 
inaseparatechannel38WhichserVesasa coliect 
ingspace forthe unburnt coal Whichisconveyed 
toWards the back by the chain members?This 
channel38 preferably opens(See Figure 10)at 
thefrontendofthegrateintoaseparatecolect 
ingchamber39 in Whichis mountedan upwardy 
1eadingconveyordevice40?The conveyordevice 
40 conveys the fuelint08,subsidary hopper 4? 
disposedon the front wall of thehopper 25,from 
Where the fuel paSSes through the hopper back 
into the fire Space?The Separate colecting 
chamber39 maybeprovidedwitha watersupply, 
Sothat the coal whichisintermingledwithglow 
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ingemberscanbequenchedbeforebetngreturned 
to the hopper? - 
For making the grate suitable for a Very high 

Specific output meanSare providedfor thesupply 
of air under pressure.·For this purpose an air? 
box43isprovided belowthegrate,towhichairis 
SUpplied Under preSSure by a blower,The air? 
box may be divided Up byfaps 43a,through the 
OpeningandclosingofWhichthegrate,morepar 
ticularlythegrateend,can be cut of more orless 
from the Supply ofair under preSSure?Thesup 
ply of the air under pressure is efected at the 
front of the grate from theside? 
In Orderto prevent that too much air Will pass 

throughattheside ofthegrate,moreparticularly 
in the caSe of under?grate blast,air obstructing 
rails 44are disposed on eitherside of the grate 
(See Figure 4),which are pressed by an elastic 
medium,forinStanceasbestoswool 45,againstthe 
fire bars?This also provides me8ns forallowing 
forthe expansion ofthefire barswhentheybe 
Come heated? 
Thegrate bedis bounded on eitherside byfire 

ed to the Shape ofthe furnaCefUe?These bodies 
are not reQUired in furnaCes Whichare builtinto 
specialfrechambers,asinthatcasetheyarere 
placed bytheside walls?Ttis also adyisable to 
provide afire resistinglining ?Tat the frontend 
Ofthegrate? 
?claim: 
1?In a furnace,8,horizontal grate,8,wedge 

shapedrammerextendngovertheentirewidthof 
Saidgrate,means comprisingacontinuousfexible 
b8ndentirely belowthe plane of thegratesurface 
forreciprocatingsaidrammer1ongitudnaliyover 
thesurfaceofthegrate,thesurfaceoftherammer 
directed towardthe rear end of thegrate being 
Steeper than the Surface drected toward the 
front ofthegrate? · 
2?Theapparatusasclaimedinclaim1in which 

the rammer consists of a plurality of parts,8 
transverse beam on which Said parts are detach 
ablyheldand meansfor connectingsaid beamto 
thereciprocathngmeanssothatitwil1movethere? 
With? · 

3?The device as ciaimed in claim 1 in which 
the me8ns for reciproc8ting the rammer com 
prlSesa chain andarai11ongitudinal of the fur? 
nace on which Said chaintravels,saidrail being 
?° with,1ateral recesses forthe suppy of 
4?In a furnace,a horizontalgrate,a,wedge 

Shaped rammer extending over the entire width 
ofSaidgrate,meansforreciprocatingsaidrammer 
longitudinaly over the surface of the grate,the 
Surface of the rammer drected towardthe rear 
end of the grate beingsteeperthan the surface 
drectedtowardthe front ofthegrate,themeans 
forreciprocatingtherammer comprisingachain 
and Braillongitudinal of the furnace on which 

Said chain traVels,Said rail being proVided With 
1ateral receSSes for the Supply of air,and sta 
tionary Side cheeks are provided lateraly of the 
chain Saidsidecheeks havingrecessesforsupply? 
ingair to C00l the Chainand for auxiiary com? 
bustionair? ? 

5,The deviceasclamedinclam1inwhicha 
Water pipeis proVidedalongthe front of the fur? 
naceandmeansforsprayingwaterfromsaidpipe 
On therammer? 
6?In a,furnace,a horizontalgrate,a wedge? 

Shaped rammer extending over the entire width 
ofSaidgrate,meansforreciprocatingsaidrammer 
1ongitudinally over the Surface of the grate,the 
Surface of the rammer directed toWard the rear 
end of the grate being steeperthan the surfacc 
directedtOWardthe front of thegrate,and means 
foradjustingthe height of SaidrammerSO thatit 
CantraVeleitheron the Surface OfSaidgrate Orat 
8 distanceaboveSaidSurface, 
7?Anapparatusaccordingt0Claim 6in Which 

themeansforadjustingtheheight oftherammer 

3 

20 

Comprisesalugon therammer extendingthrough , 
the reciprocatingmeansand aroller on the end 
of said Iug,aguidingtrack on which said lug 
rests and means for Vertically adjusting Said 
track? + 

8?In 8,furnace,8,horizontal grate,a,Wedge? 
shapedrammerextendingover the entire width 
ofSaidgrate,meansforreciprocatingSaidrammer 
longitudinally over the Surface of the grate,the 
Surface of the rammer directed t0Ward the rear 
end of the grate being steeperthan the surface 
drectedtoWardthe front of thegrate,meansfor 
adjusting the height of Said rammer so that it 
can traveleither on the Surface of saidgrate 0r 
at 8 distance aboye Said Surface,the means for 
adjustingthe height of therammer comprising8 
lugon therammer extendingthroughtherecip 
rocating means and a roller on the end of Said 
1ug,8,guiding track on Which Said Iugrests and 
means for vertically adjusting said track,Said 
1ast named means comprisingarod extendingto 
the exterior of the furnace,andleyersconnecicd 
tosaidtrackandoperablebysaidrod? 
9?The8pparatusasclaimedinclaim1in Which 
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therammer conslsts of a pluralty of parts,a 
transVerse beam on which Said parts8re detach 
ably heldand meansfor ConnectingSaid beam to 
thereciprocatingmeansS0thatitWillmovethere 

?With,andin which scrapersareattached to Said 
transversebeamforcleaningthegratesurface? 
10?The device asciaimedin claim 1 in Which 

the means for reciproc8ting the rammer com 
prises a,Chain t0 Which Said rammer i88ttached 
andthe linkto which therammer is 8ttachedis” 
providedwithalongitudinaigroove andtheram 
merisprovidedwithatransyerseribengagingin 
Saidgr00Ve? - 
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