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" 001/104/Sl 5 -1 GRATE FURNACE The invention relates to a grate furnace
with a grate 10 consisting of grate steps conposed [l acuna] grate el enents
. lying next to one another, of which grate steps in each case every second
grate step in the longitudinal direction of the grate can for
carrying out stoking novenents and the _grate steps in 15 e#@”@m@m@wwmwg

t herebetween are stationary, the_drive devices for the nova eps
bei ng arrang¥artnBeF™PRe f§raBYekhown grates of grate furnaces “Wowt

al ternatel y 3Adarnaprgedtbkagdkand novabl e grate steps had a continuous

st epped beam.under .t he grat t i.ch beamthe grate stepsw]ﬁwmmm
wer e connect Hraﬁafﬁﬁ%‘ ebeg%lﬁg(qwgbgi ngle drive. Inthis ¢ w mm

was possible to arrange the drive device for this beam out si de 4ch@225
grate, so that this drive device was not inpaired by hot materials falling
t hrough the grate. ' - 2 Wth the endeavor to influence the conbustion
process on the grate in a still better way, the approach changed to

provi di ng separate drive devi ces iGRARE FURNMCE or individual or
grouped-toget her novable grate 5 steps. In a first variant, these devices
were then located at the side next to the actual grate nodule, which
conplicated or made nore difficult a nmultiple path arrangenent of these

grate nodul eshaexhviedtdre arwldwess and weqhded giingcei pkagess Wik ghe wer e

10 consisting of grate steps composed [lacuna] grate
elements 1lying next to one another, of which grate
steps in each case every second grate step in the
longitudinal direction of the grate can be driven for
carrying out stoking movements and the grate steps in

15 each case lying therebetween are stationary, the drive
devices for the movable grate steps being arranged

under the grate.

Known grates of grate furnaces with alternately
20 arranged fixed and movable grate steps had a continuous
stepped beam under the grate, to which beam the grate
steps to be moved were connected and which beam had a
single drive. In this connection, it was possible to
arrange the drive device for this beam outside the
25 grate, so that this drive device was not impaired by

hot materials falling through the grate.



10 difficult to seal. Wen, according to a second variant, the drive
“devices were | ocated under the grate, there were always di sadvant ageous
consequences when hot materials cane through the grate. If hot and perhaps
. sticky materials in liquid formdrip antp the piston 15 rods of
cylinder/piston units and solidify there, this then | eads very rapidly to

t he piston r#@dthedihdbeendeduornged ainmlflbersce othke dabdustelwf phosedsi ve
devi ce. The consequence of the failure of a drive device is the relatively
| ong-term shehdowheof gtheegrat e 4 urgtadd, 2etlder sway,obgret apptbech
invention to produce a grate furnace which both nmakes possible an
arrangenment @hahlRddr t¥yesprideliddie sapakratehi §RivS afkewidad eigs pashi bl e
and protected against material falling through the 25 grate, and al so

al | owe exchandgcofedheidhiyeqday! &8s UELBACeBLERHRYS MRAIA Ofrat
According to a grate fi Introduction devices ar ousi ngs. - the
inventiong this qbject iIs hi eved_in_further of the type described in the
by virtuesofsgﬁggfac?ntﬁﬁt txggﬂry élgpﬁangg%e%%dégﬂPﬁ%gbrg@éf pgg?gcted by
By virtue of _this enbodi nent according to the invention, the drive devices
are protect e&ogg?%ler‘?statevnﬁﬁt rﬁ]ﬁ% V\Pl?’éﬁ &y eRCtHEluFAY 8P hGnber
from 10 above through the grate. In a further advantageous enbodi nent, a
separ at e hou¥PA§hcheemeticake@ h oFakBadpodeins edhEEeaniy & BRERARYEof the
drive device during continuous 15 operation, is provided for each drive
devi ce. An agdithi oparapgemecti @f f bheshe ardtiee dediudes izemthitevednen a
further enbodi nent of the invention by virtue of the fact that each housing
is thermallya2othesul ated. Hequipreresdravee aiakd@geousvhagyheci akkyg when
the primary air sweeping past the housing in the underbl ast chanber is very
greatly pgeheatregd cullt alodeyef1ur tidn ! GddrBiase tdea eséeshdachireyad, by the
thermal insulation, forced ventilation can be provided for each 25 housi ng

in a devel opggat of;$deqbhyenti QRre located under the grate, there

were always disadvantageous consequences when hot
materials came through the grate. If hot and perhaps
sticky materials in liquid form drip onto the piston

15 rods of cylinder/piston units and solidify there, this
then leads very rapidly to the piston rod seal being
damaged and thus to the failure of this drive device.
The consequence of the failure of a drive device is the
relatively long-term shutdown of the grate furnace.

20
It is an object of the invention to produce a grate
furnace which both makes possible an arrangement of the
drives under the grate which 1is as simple as possible
and protected against material falling through the

25 grate, and also allows exchange of the drive devices

during continuous operation.



-4 1In order to a great extent to avoid disruption in the primary air
supply in connection with an increased flow resistance, provision is
advant ageously made that the housing chanber is of streamined design in
-the flow 5 direction of the primary air supplied for the grate furnace in
at | east one underbl ast chanber. In order on the one hand to create

f avor abl e i ndcgldrstiingn tconthe i bnyehbionhe thdisveobd@dtcel § naeatéved housing
chanber and on the other hand to achi eve good adaptation to the grate
inclination ian tgeatase fofrnseeer abf hotthieng tty@warberssaribrded iome habi nd t he
other, provision is made in a further advantageous enbodi nent of the
invention thanhtsuekesSiore bQusiyngtGBan®er stipg € firtSt ag@er ednien Helaki on to
one another in a stepped nmanner followi ng the grate inclination. Al though

one drive dewesd dedh hiReP’ hPEARGEAPELREOYT A8tk T YraQRE Of IREE QAL BySt eps
to be noved, it has been 20 found to be advantageous if a drive device is

in each Cgsehéﬁﬁhgﬂég to two novabl e grate steps. A stationary grate step
is then | ocated bet'ween these two novabl e grate steps, in which way the
smal | est controllable grate unit is created. - 5 An especially

advant ageous enbodi nent of the invention consists in that each drive device

conprises at | east one hydraulic, cylinder/piston unit, the piston rod of
of this® embodiment according to the

By virtue
invention, the drive devices are protected against

everything which may enter the underblast chamber from

10 above through the grate.

In a further advantageous embodiment, a separate
housing chamber, which makes possible assembly or
exchange of the drive device during continuous

15 operation, is provided for each drive device.

An additional protection for the drive devices 1is
achieved in a further embodiment of the invention by
virtue of the fact that each housing 1is thermally
20 insulated. This proves to be advantageous especially
when the primary air sweeping past the housing in the
underblast chamber is very greatly preheated. In order
further to increase the effect achieved by the thermal
insulation, forced ventilation can be provided for each

25 housing in a development of the invention.



which is connected to a push rod which is guided in a 5 seal ed manner

t hrough the housing wall and engages on a carriage, to which at | east one
grate step to be noved is connected. The use of a push rod between a

- carriage guided on guides and the pistorn rod of the drive cylinder has the
advantage that the particularly finely 10 machi ned surface of the piston
rod al ways rémmiorsiem theapogeett iexdemdust mgavesddt dis rupdrien simothésk of
the seal of the working cylinder being danaged by inpairnent of the piston
rod. Danage peimheysedlr eupply Housiormeathiocrh wishh cocuin@sease@sfil dbwof
deposits on the 15 push rod, do not then have any serious consequences as
may occur inrkBesexast, ofptarBgiot 0ikheidealt fedltfl YWOhKEBY thdd ngge. 1 n
order to conpensate tol erances in the connection 20 between the worKki ng

cylinder andhbhg;agl rdiddfbe Mhich JBYsAELSR1 #ed RN Ofnt R dTREYSGC UT €

of the various partfs, assenbly and also thernmal action, provision Is nmade

connct et {0t REUBISH 108 By arbhMaFY| Aiiiar PaRe il o PLHe Qo he! ©

arrangenent descri bed abng of . the indiyvi althOﬁEig s affords the
prer equi si t e "FEP2ESE 4Pt REr 1889 inPRGe SHSCERIBENMERE™SF Tt he i nventi on, whi ch

consists in that the carriages are guided on guide 5 tracks which run
parallel to the novenent paths of the novable grate steps and are in each
case arranged above a housing of an adjacent drive arrangenent. The

i nvention isIexplaidr i Angr édieer deeai lhays owtoi t IErE@ beef ef@nerabbean
illustrative enbodinent. In the drawing: figure 1 shows a | ongitudi nal
section throdgktalgeatien conditions for the drive device in each

10 housing chamber and on the other hand to achieve good
adaptation to the grate inclination in the case of
several housing chambers arranged one behind the other,
provision is made in a further advantageous embodiment
of the invention that successive housing chambers are

15 staggered in relation to one another in a stepped

manner following the grate inclination.

Although one drive device can in principle be provided
for one or more grate steps to be moved, it has been
20 found to be advantageous if a drive device is in each
case assigned to two movable grate steps. A stationary
grate step is then located between these two movable
grate steps, 1in which way the smallest controllable

grate unit 1is created.



furnace; 15 figure 2 shows a section along the line Il-I11 in figure 1, and
figure 3 shows a part section along the line I1l-111 20 in figure 1. A
grate furnace according to figure 1 conprises a charging hopper 1, a

- charging device 3 which can nove to and ro over a charging table 2, a
grate 4, a 25 collecting device 5 arranged at the end of the grate for
col l ecting tAe &IWwewnmd lah adrartageows i ambodhinentt lod Burent imvent ipns.
Situated under the grate 4 are four nutually separate 5 underbl ast chanbers
7.1, 7.2, 7.8oasdsis4.inThelsat urdehbldasitvechdebiecs eambrhaee connkedsbns 8.1
to 8.4 for the separate supply of primary air, which is blown toward the

grate 4 fromohbe Hytlensliide aplihdepyghstbe @ndke itHe phetbHelrdyiosg on the
grate, for exanple 10 refuse . The underbl ast chanbers are arranged in a

stepped stagggied MRANNnddbisd atb08 RisMeMOFHeEn T 9kl Qi@ d N, i acl i ned
grate 4. Arranged above each underbl ast 15 chanber is a carriage 9.1 to 9.4

ar at o . erbrast 15 Ts & carriage 9.1 10 9.4
Case brovi ded with TABCal Lorona € o a1 Wch L ARG o R e

tracks 12. Arranged on_each .carriage are drivers, 13 and 14, each of which
isin engageﬁgﬁfgage’ tow 15% at f%ast one grate s%ep %d be moved

is connected. The use of a push rod between a carriage
guided on guides and the piston rod of the drive
cylinder has the advantage that the particularly finely
10 machined surface of the piston rod always remains in
the protective housing, so that there is no risk of the
seal of the working <cylinder being damaged by
impairment of the piston rod. Damage to the seal on the
housing, which may occur as a result of deposits on the
15 push rod, do not then have any serious consegquences as
may occur in the event of damage to the seal of the

working cylinder.

In order to compensate tolerances in the connection
20 between the working cylinder and the carriage, which
may arise as a result of the manufacture of the various
parts, assembly and also thermal action, provision is
made 1in an advantageous development of the invention
that the piston rod is connected to the push rod by an

25 articulation.



20 with a novable grate step 15 and, respectively, 16. The furnace grate is
conposed of in each case alternately novable and stationary grate steps, a
stationary grate step 17 being provided in each case between two novabl e
-grate steps 15 and 16. A carriage 9 is_therefore 25 provided for the notive
drive of two novable grate steps . The guide tracks 12 are aligned parallel
to the _ gThenpveheppedi r ectiangasientthe nosablibegr at@bgveps o5 ahdel6. A
drive device designated as a whole by reference 5 nunber 18, which

conpri ses a dewddivigivayl | hdersihds aafifsirds (fmbe shewhegnikheedr &sicngh whi ch
is novable in the working cylinder, and a piston rod 20, serves for

di spl aci ng eaef th iREA Y AU e eRSE 1ehandndénePBRechBdchher et o.
The working cylinder 19 is 10 fastened to a transverse beam 22 by neans of
an articul ati r-ang , j | LSt o o] i nnect via an
articulationc%%s?gt% pggﬁnég%ézi: igﬁkggfgﬁgs ?ﬁ%ogﬁ Qg&iegﬁ 3§E%§ga
housing to b ri e . ri devi.ce i th the exception of
t he drivegdegfggﬁ%%yﬁ%%ﬁféhﬂgg?%ggf?%? gﬁe¥§Fi3§W%m %ﬁaq%ﬁ st%% §§$able
grate steps just hefore the ash chute, are [sic] arranged in housi ng 25
whi ch is confoYFEEE i9F33E (31ERT | rt s v T RRnt ﬁHaneaiéPaga into
housi ng chanbers which are desjgnated by reference nunbers 25.2 to 25. 4

bel ow. These 2h&@iSHg 9 Rfnifer SPRCap & ivan ggangement.

The invention is explained in greater detail below with
10 reference to an illustrative embodiment. In the

drawing:

figure 1 shows a longitudinal section through a grate

furnace;
15
figure 2 shows a section along the 1line II-II 1in
figure 1, and
figure 3 shows a part section along the line III-III
20 in figure 1.

A grate furnace according to figure 1 comprises a
charging hopper 1, a charging device 3 which can move
to and fro over a charging table 2, a grate 4, a

25 collecting device 5 arranged at the end of the grate



seen fromFigures 2 and 3 in particular, surround the drive devices 18. 1,
18.2 and 18.3 in a protective 25 nmanner. The drive arrangenent 18.4 is
situated under a feed hopper 26 for the ash chute 6 and is consequently
- g _ located outside the grate region, foj which reason a housing chanber is

not provided for this drive. As can be seen fromfigure 2, the grate
furnace 5 il Ifgst renleedtindetde anishg ksl taw gsht ehpasehs nextot whonb

anot her, which are designated by reference nunbers 4a and 4b. The grate
pat hs concer e duenti tasht efd llest.ween | ateral pressing plates 27 which are
| oaded by spring arrangenents 28 in order to be capable of 10 conpensating
| ateral thernmal expansion of the grate paths. The housi ng chanbers 25 for
accomodating the drive devices 18 have thermal insulation 29 and forced

ventilation, gihe G4 qapedi Peduchsf Of Lbe E%h&EQHdﬁﬁﬁiifib@BaBQEebe'“9
shown in the draw ng. Flaps 31 15 articul ated by neans of "an articul ation

30 make pgssi |y q@ﬁ ntenanc ri deyi ges As can
be seen f?on1 d%ﬁ?ég%gbaﬁﬁl e%%% Hﬁﬁglngéq%B 28 %on%@rnez gre %ﬁese
streanm i ned desj gn.and configured an ranged in such a ner that an
essentially é%ﬁ%%&ﬁ?sf oﬁpﬁ? §§ssé%%qba£§§eréﬁﬁVﬁ§:Jﬁ”ﬁ%cﬁaga§§°b teen the
i nner wal | 33 of an underbl ast chanber and the outer wall 34 of the

housi ng 25. Or:ﬁ?eIﬂﬁR??P?%bFPPB}YUﬁﬁePFlQﬁ&YEﬁEﬂgléﬂéﬁﬂhlks blown

toward the grate 4 from the underside and through the
grate into the fuel 1lying on the grate, for example

10 refuse.

The underblast chambers are arranged in a stepped
staggered manner in relation to one another following
the inclined grate 4. Arranged above each underblast
15 chamber is a carriage 9.1 to 9.4 which, as can be seen
in connection with Figure 3 in particular, is in each
case provided with two roller pairs 10 and 11 which are
guided in guide tracks 12. Arranged on each carriage
are drivers 13 and 14, each of which is in engagement
20 with a movable grate step 15 and, respectively, 16. The
furnace grate is composed of in each case alternately
movable and stationary grate steps, a stationary grate
step 17 being provided in each case between two movable
grate steps 15 and 16. A carriage 9 1is therefore
25 provided for the motive drive of two movable grate

steps. The guide tracks 12 are aligned parallel to the



Qur reference: 001/104/DE 5 PATENT CLAIMS 1. A grate furnace with a grate
"consisting of grate steps conposed [lacuna] grate elenents lying next to 10
one anot her, of which grate steps in each case every second grate step in
~the longitudinal direction of the grate gan be driven for carrying out
stoki ng novenents and the grate steps in each case |lying therebetween are
stationary, mMeFemenie dbve¢ekson oot Heherpraprblgr awatis steps bl ngndrranged
under the grate, wherein the drive devices (18) are arranged under the
grate (4), prét.ected by housings (25). 2. The grate furnace as clained in
claim1l1, wherein a 20 separate housing chanber (25) is provided for each
drive device (18). 3. The grate furnace as clained in claiml1l or 2, wherein

each housing chanber (25) is thermally 25 insul ated. - 11 4. The grate
furnace as clai gRdykn 9B@ieE chdb nalté@ ?as WRET §ind 1f0r g&d 35@@&&199&!30“ s
provided for each hou5|ng chanber . The grate furnace as cl ai ned

N one of sl gl 954, WP eo&pglggg&ygwg%%ngorepﬁfﬁag@m igiedzdesi gn

in the f|OMl rection bf 'the prlna yarr suppl € grate f'ur hace in
at | east one_un erbl st chamber . The g urnace as. clainmed in
one of claing f 8 5, %e?g?ﬂns& ctgke] v%r?l%ﬁré?% gﬁﬁﬂbé}ss 1o%% abJa‘?e
staggered in relation to one, another in a stepped manner follow ng the
grate incli n&i€ort¥orE g qﬁél@?%Fe POAnfc PSR aFREd 4% oFRFEES ¢ %8

6, wherein a drive device (18) is in each case assigned to two anabIe
grate steps CE5Pleeingg eame gruréagar facdchsthe apimadei BtaRs oS chafns 1 to
20 7, wherein each drive device (18) conprises at |east one hydraulic

cyli nder / pi stlén wennect®ed 20hendtm pi Sthon roec X220y ofyWwbnddri sl@onnected to
a push rod (24) which is guided in a seal ed manner through the housing wall
and engabes dasiet@d i age @9) trhaswkirck abeb@as2onby25mgaate sfepahl5, 16)
to be noved is connected. - 12 9. The grate furnace as clained in claim

8, wherein thetRicsiien 11d drddndemegANIACt ach 11 tiiee PYSHE0dréd420 is

1to

connected via an articulation 23 to a push rod 24 which
extends through a seal 35 of a housing to be described
below.

15
Each drive device, with the exception of the drive
device 18.4 which serves for the drive of the last two
movable grate steps Jjust before the ash chute, are
[sic] arranged in a housing 25 which is continuous in

20 the illustrative embodiment and is divided into housing
chambers which are designated by reference numbers 25.2
to 25.4 below. These housing chambers 25, which can be
seen from Figures 2 and 3 in particular, surround the
drive devices 18.1, 18.2 and 18.3 in a protective

25 manner. The drive arrangement 18.4 is situated under a

feed hopper 26 for the ash chute 6 and is consequently



by an articulation (23). 5 10. The grate furnace as clained in claim8 or
"9, wherein the carriages (9) are guided on guide tracks (12) which run
parallel to the novenent paths of the novable grate steps (15, 16) and are
-in each case arranged above a housi ng chganber (25) of an adjacent 10 drive
device (18). .A& A u% A9a?. AQuY . A9ul y. AQu?. A9a% A9ul % ALal .A ;e.As;?. A
Y' DFIXYZ located outside the grate region, for which reason a
S&Z/ c¢5j | w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] cajheasdajc ajhamidexRadld] cajtc PYreajickd @dr tH#ENMr iMez.
=KL! WONO\ b} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
aJ cal ca]calcalca]lca]ca]lca]ca]ca]ca]ca]lcalcalb,c=q4 QG xsnid Z]]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] cal calca]calxci 6

?, bkl 7kw} xsnlAdCsI Z]&]%S}a] (]?a] c§]e§§] cg]rg ca]lga]rca] ca] carca] ga]aca] ca]lcal]aca] ca] ca]

ca] ca] ca] ea a

8! ]n! ! % I 15 ) g@#&%&?@%ﬁ%&%isé??@ﬁ’ f‘ca 0] (,gaﬁ G] c% caf}ég] 58] cal ca]
|

ca] ca]( g?]qgsa])c CaJJlQ?JJ; aiff&lﬁﬂ a]aca] (rgﬁ%] c%}r@}] %a] cya] ](::éa] ]ca cal I\/%Hé&l(%& &f &&&

U] c”a] ca] ca] ca] ca] cal ca] ca]”ca] ca] ca] ca] ca] ca] calca]ca ca] cal ca ca%ca] ca] ca]

ca] ca] ca] ca] ¢4 caP€a] 85+ L -gragg S/ PGP 13F£2uS231888Fxs) xsni

d ca

U} cq"a] ca] ca] Egjteweda] ki tapeefeipgapéares) @d] cdlicd] cajeal eajied] &4] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca* DFJXZdE"

10% & () - 3B1GHrENQ) - e GIo@ment s10%8&' (- ~ baUes’ ( rol0UK&' ChpZbif9! &f)! 1096 "

& ()-%0% & ()-!'t 9QTI0UN'N'& ()-!t9110%" & ()-!&<!10%"b" & ()-=#B10% & () -

S} oas4 &10%)&dﬁpéhéaﬂld 18keral thermal expansion of the grate

10]"]"19511099 "] "& ()-3F10% & () -/ F10% & ()-! & )!10%"p"& ()-&ZaBas4 &

10% & () - 9! 19)4([:&15() Tﬁéo%dgﬁs@rfd: YRO6&r§) 257183 & a(c)cdmmodatlng the
&10%(d(& ()-f/c5dEas4

ﬁ‘éléﬁ‘y‘gf‘p%cy?%%‘ SR (T atte B e B R) Fdeha

ventilation, the correspondlng ducts for the forced
ventilation not being shown in the drawing. Flaps 31
15 articulated by means of an articulation 30 make
possible assembly and maintenance of the drive devices

18.

As can be seen from figures 2 and 3, the housings 25
20 concerned are of streamlined design and configured and
arranged in such a manner that an essentially constant
flow cross section 32 remains in each case between the
inner wall 33 of an underblast chamber 7 and the outer

wall 34 of the housing 25.
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1. A grate furnace with a grate consisting of grate
steps composed [lacuna] grate elements lying next to
10 one another, of which grate steps in each case every
second grate step in the longitudinal direction of the
grate can be driven for carrying out stoking movements
and the grate steps in each case lying therebetween are
stationary, the drive devices for the movable grate
15 steps being arranged under the grate, wherein the drive
devices (18) are arranged under the grate (4),

protected by housings (25).

2. The grate furnace as claimed in claim 1, wherein a
20 separate housing chamber (25) is provided for each

drive device (18).

3. The grate furnace as claimed in claim 1 or 2,
wherein each housing chamber (25) is thermally

25 insulated.



?dBoP1l 10! 91 4! 10%8S&' () - S2Y10%&' () -9

109 () - +3109%& () -f' F109%&' () - %-109%& () -, bbd 10! yL! 109%&' () - LY10%&' () - 109&' (
)- F10%& ()-S 10 10 10
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"()-NdEbC 10! ) F10%&' ()-' F10%&' () - 9%-109& () - L#!' 109%& () - ! Y10%&' ()- YF10%&' () -
'"'b 8!'nlllIdE |/ IThe grate furnace as claimed in one of claims 1 to

rP1/ Y10%&' ()3, wherein forced ventilation is provided for each

LL! 109%&' ()-!LL! 109%&' ()- mlO%& ()-1110%& ()-g!fll10% p-p& ()-g
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10 6. The grate furnace as claimed in one of claims 1 to
5, wherein successive housing chambers (25) are

staggered 1in relation to one another 1in a stepped

manner following the grate inclination.

15 7. The grate furnace as claimed in one of claims 1 to
6, wherein a drive device (18) is in each case assigned

to two movable grate steps (15, 16).

8. The grate furnace as claimed in one of claims 1 to
20 7, wherein each drive device (18) comprises at least
one hydraulic cylinder/piston unit (19, 20), the piston
rod (20) of which is connected to a push rod (24) which
is guided in a sealed manner through the housing wall
and engages on a carriage (9), to which at least one

25 grate step (15, 16) to be moved is connected.
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5 10. The grate furnace as claimed in claim 8 or 9,
wherein the carriages (9) are guided on guide tracks
(12) which run parallel to the movement paths of the
movable grate steps (15, 16) and are in each case
arranged above a housing chamber (25) of an adjacent

10 drive device (18).



