1 Liquid-Cooled Gate Plate Conprising Wear Plates and Stepped G ate
Made of Such Gate Plates [0001] In the past, water-cooled grate
pl ates, such as those disclosed in EP 0 621 449, for exanple, were
used for a liquid-cooled grate for garbage incineration, which are
assenbled to forma stepped grate by being di sposed such that they
overlap each other in a stairs-like manner. Each grade step can be
di spl aced forward and backward in the direction of extension of the
entire grate in order to produce a stoking and transport novenent
for the material to be incinerated |located on the grate. [0002]
These |iquid-cooled grate plates are conposed of steel, which is
approximately 10-12 mmthick, is canted and then wel ded together into
two half shells such that a holl ow space is created, through which
the cool ant, such as cooling water, a suitable oil, or a cool ant
m xed W th specific conponents, can flow For the surface Har dox
steel is A )
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steel is also tenperature sensbfsuehaadnbeugﬂgs soft above
approximately 280C. In order to prevent hardness weakeni ng of the
Har dox steel, welding is carried out in a water bath so as to
continually dissipate heat fromthe welding site, as the tenperature
of Hardox steel nust renmain bel ow approxi mtely 280C, because Hardox
st eel r &tdl1hdn hise ghashlwatepcooletihgratda pighes, atuches WOBerdim&)sﬁemm EPh@ 621
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produce a stoking and transport movement for the material to be incinerated located

on the grate.

[0002] These liquid-cooled grate plates are composed of steel, which is
approximately 10-12 mm thick, is canted and then welded together into two half
shells such that a hollow space is created, through which the coolant, such as
cooling water, a suitable oil, or a coolant mixed with specific components, can flow.
For the surface, Hardox steel is used, for example, because it is considerably
harder than conventional steel and therefore more wear-resistant. However, Hardox
steel is also temperature sensitive and becomes soft above approximately 280°C. In
order to prevent hardness weakenihg of the Hardox steel, welding is carried out in a
water bath so as to continually dissipate heat from the welding site, as the
temperature of Hardox steel must remain below approximately 280°C, because
Hardox steel remains hard only up to this temperature. After welding, the grate pl'ate

must be straightened because due to the welding operation it has inevitably become



the grate plates stacked in a cascade shape cone in contact with each
other and as a result of the advancenment novenent of which wear is
produced. If necessary, they can be exchanged, so that the base body
of the grate plate can still be used. 2 The wear plates can be pl aced
directly onto the base bodies, for exanple, and can be wel ded
thereto, or can also be fastened to the base body by neans of screw
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result of which effective heat transfer takes place only in these
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effect.Cé‘qp%ii]opls_n these designs nentioned above, the grate plate

t hr ough whi c rquid flows forns a grate step, the top side of which

is provided with wear plates. The production of such a grate plate
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grate plate located beneath is therefore accordingly ineffective. Since
microscopically the bottom sides of the wear plates, but also the top sides of the
cooled grate plates are uneven, many small air gaps develop, and microscopically
the plates have only punctiform contact, or truly rest on top of each other only in
small raised regions and have close contact only there, as a result of which effective
heat transfer takes place only in these locations, while everywhere else the air gaps

have an insulating effect.

[0004] In these designs mentioned above, the grate plate through which liquid flows
forms a grate step, the top side of which is provided with wear plates. The
production of such a grate plate is very labor-intensive, because the process
requires a large number of waterproof weld seams in order to assemble the grate
plate from sheet metal parts in a waterproof manner. In order to be able to supply
primary air to the fire through the liquid-cooled grate plate, the pipe sections are

welded into the interior of the grate plate and penetrate the same from the bottom to



and cover plates of the grate plate in order to ensure the assenbly
is |leak-proof. This welding work is very sophisticated and conpl ex.
The grate plates produced in this way are therefore prone to faulty
finishing, and repairs in the event | 8aks are detected are
difficult. The reconditioning of such grate plates is also very
conplex and accordingly expensive. In addition, the |arge nunber of
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supposed to allo igniticantly “i1nproved heat transfer fromthe wear
plate to the liquid-cooled grate plate such that the cooling action
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design comprising considerably fewer weld seams subject to water exposure and is
to enable considerably more simple and cost-effective production and possible
repairs than conventional designs, while remaining dimensionally stable even on
overheating. At the same time, this grate plate is supposed to allow significantly
improved heat transfer from the wear plate to the liquid-cooled grate plafe such that

the cooling action is only marginally limited, despite the added wear plate.

[0006] This object is achieved by a liquid-cooled grate plate, comprising a carrier -
and a drive design, a separate cooling body which can be inserted in this carrier
and drive design and through which liquid can flow, and by wear plates mounted
thereon. The object is further achieved by a liquid-cooled stepped grate, comprising
one or more grate plates per grate step, wherein these grate steps overlap and

every second one is designed to be movable, and wherein in the event of a plurality



of grate plates per grate step the carrier and drive designs of
adjoining grate plates |ocated next to each other are screwed
together. [00071 The invention is described in nore detail based on
the drawi ngs and the function of the 4nvention is explained. Shown
are: FIG 1: The carrier design of an individual grate plate; FIG 2:
The carrier design conprising a drive design of an individual grate
pl ate; bf ratdplathe peir Grhtd-opltiesl caniridhg RRAYd&ighdef S8jdlfnd yAdte plates
FIG 4. The carrier and drive design having a cooling body 1nserted

t her ei nlocairfl nexdriaeach dbeicaietsorewediteggiheiced t hereon; FIG 5: The
carrier and drive design having a cooling body inserted therein and
wear pl ates nounted thereon by clanping the thernmally conductive
foil; F[0BO76.Thanirskhdonas idescribed iiermardddiilvisasieisbgrthai dlaaifigs and the
transverse ribs on the inside; FIG 7: An alternative cooling body
conpr i sfUigtiap&r (e Byenton Fe®dReds or  screwing on the front wear
plates; 5 FIG 8: The carrier and drive design according to FIG 6
havi ng a cooling body according to FIG 7 inserted therein; FIG 9:
The car Bhewnaard: dri ve desi gn having a cooling body inserted therein
and wear plates nounted thereon by clanping the thermally conductive
foil; FIG 10: The carrier and drive design in a bottomview, having

aI cool i Pg%.tﬁpdy | mae et diRigH Bf ANthd\BdlialR))rafeqsaf@unt ed t hereon by
cl anpi ng e

FIG. 2: The carrier design comprising a drive design of an individual grate
plate;

FIG. 3: The liquid-cooled cooling body of the grate plate;

FIG. 4: The carrier and drive design having a cooling body inserted therein

and thermally conductive foil placed thereon;

FIG. 5: The carrier and drive design having a cooling body inserted therein
and wear plates mounted thereon by clamping the thermally

conductive foil;

FIG. 6: An alternative carrier and drive design without transverse ribs on the
inside;
FIG. 7: An alternative cooling body comprising apertures in the front for

screwing on the front wear plates;



thermal |y conductive foil; FIG 11: A sectional view transversely
through a |iquid-cool ed stepped grate having two grate webs conposed
each of two adjoining grate plates that are screwed together and
each have a separate interior cooling 5body; FIG 12: A sectiona
view transversely through the central plank of the Iliquid- cooled
stepped grate having two grate webs; FIG 13: A sectional view
transversely through the side plank of the Iiquid- cooled stepped
grate having two grate webs. [0008] As is shown in FIG 1, the
carrier design of an individual grate plate forns a carcass made of
constructional steel. This carcass is produced froma nunber of

steel sheets 1-10 that are welded to each other. In detail, the
lateral Fv@l §s 1, Zhelicaptseshderrpendisiet accd@ind go [Hiat & mbamg andolihe
rib pieces 3-6 arranged parallel 6 thereto are wel ded together on
the back sides thé?%’égifaQC@r@ngé%lFi%YFnsﬁﬂeéﬁh@}@@;front si des t her eof
to an angle profile 8, and at the center parts thereof to a
horizontal center plate 9. The rib pieces 3-6 have a stepped upper
edge su€lGt@at spdde carriecraat drvé designsieantingig eodlingl bogy hedytedvhieadin
then rests on these ribs 3- nd on th center plate 9. A conpecting
strip 10, the uppé?“édﬁ%a%f& SCH“@HH§Sme§ﬁ°QAP§ F%E“pﬂﬁpéPeegﬁﬁ@aBY
all vertical partgohdfctibeSidit sSposed on this center plate 9. A
fastening strip 11 is welded onto the front edge of the angle
profile 8 said fastening strip being equipped with bores 12 for
fast eni r shogs 13 which, .as is.shown, have . a shaped profil
and by WPCrt he gria €A eBO A FR Agagy T B:elBY viefle TeBELR deBl befi
grate plate beneatifsatdthdrBit ahl atéfplatestndiuate tKeteBADS clgh@ihg the
carcass, a tunnel-like aperture 14 entering from behind i's visible,
which is used for thegealty eapdaictive falle el ement .

FIG. 11: A sectional view transversely through a liquid-cooled stepped grate
having two grate webs composed each of two adjoining grate plates
that are screwed together and each have a separate interior cooling
body;

FIG. 12: A sectional view transversely through the central plank of the liquid-

cooled stepped grate having two grate webs;

FIG. 13: A sectional view transversely through the side plank of the liquid-

cooled stepped grate having two grate webs.

[0008] As is shown in FIG. 1, the carrier design of an individual grate plate forms a
carcass made of constructional steel. This carcass is produced from a number of
steel sheets 1-10 that are welded to each other. In detail, the lateral walls 1, 2

disposed perpendicular to the plate plane and the rib pieces 3-6 arranged parallel



[0009] FIG 2 shows the carrier design with the drive unit 15
installed. This drive unit 15 conprises a hydraulic cylinder-piston
unit 16, of which here the lug 17 at the end of the piston rod is
visible. This lug 17 is rigidly connedded to a pin at the carcass of
the grate plate design. The hydraulic cylinder-piston unit 16 is
accommodated protected on the inside of a rectangul ar tube 18 and
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f or war ddfivestenedntt he grate plate and requires a dedicated weld
design. This cooling body design, however, has only a fraction of
wel d seam | engt hs conpared to a conventional water-cooled grate

pl ate hﬁ)%og? Fg?. $ 3RBlvs tM@lcgﬁ%r'déslﬁ%Wﬁl‘n Haaannehs. :ﬁ&%gﬂ’é‘d lhlis ?@?unit

| arge n apertures for conducting primary air through
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present Pt%SI p%gto%orrcr)%rlgssvxesslbl ?F} ']HS‘%? Ig %(g:;l f%gnr%eséted to a pin at the carcass of
the grate plate design. The hydraulic cylinder-piston unit 16 is accommodated
protected on the inside of a rectangular tube 18 and rigidly connected thereto. At
the rear end of the rectangular tube 18, a bore 19 is apparent, by means of which
this rectangular tube 18 and interior cylinder-piston unit 16 are rigidly connected to a
grate substructure. When extending the piston rod of the cylinder-piston unit 16, the
carcass is thus pushed forward by the stationary rectangular tube 18. The
rectangular tube 18 is therefore guided in the aperture 14 with little clearance.
However, no special forces act between this rectangular tube 18 and the aperture
14, because the grate plate on the rear bottom side thereof is supported separately

on rollers on the grate substructure.

[0010] FIG. 3 shows the liquid-cooled cooling body K of the grate plate, said cooling

body being produced separately as a mounting module. The cooling body K is



30 which are disposed parallel to each other and overall extend
practically over the entire length thereof. At the bottom of the
rear side thereof, in the center region, the feed and return ports
43, 44 are installed. Starting fromthé feed port 43, coolant flows,
as indicated by the arrows, through the interior of this cooling body
and ultimately out of the sane via the return port 44. [0011] As is
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can be foregone. Thereafter, a thermally
[0011] As is shown in FIG. 4, this cooling body K is simply inserted into the carcass
of the carrier and drive design, in which it fits deliberately without requiring particular
fastening therein in any manner. It rests on the ribs 3-6 and the center part thereof
rests on the center plate 9, which is not visible here. The feed and return ports 43,
44 of the cooling body K protrude downward out of the carcass of the carrier design
and cooling hoses can be connected thereto. A liquid flows through the cooling
body K during operation. In most cases, it will merely be water, however oils or an
oil mixed with specific components can also be used as the coolant. As was already
shown in FIG. 3, the coolant meanders effectively across the entire surface of the
grate plate and thereby dissipates heat from the surface thereof. The following
provides a scale, which however can vary depending on the design and
circumstances, and to which the design is not limited: For example, 7 m® coolant

per hour is sent through such a grate plate, and the temperature thereof increases



conductive foil 31 is placed extensively across this cooling body,
wherein this foil conprises cutouts which rest over the recesses
28-30. The drawi ng shows a section of this thermally conductive foi
31, although the thermally conductive oil of course covers the
entire cooling body surface. The thermally conductive filmis nade,
for example, of a soft netal, such as copper or alumnum or an alloy
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in the electronics industry, but they are also suited for the purpose here since they
can be used up to 1300°C.

[0012] FIG. 5 shows the carrier and drive design having the cooling body inserted
therein and the wear plates 32, 33 mounted thereon, which is to say screwed,
riveted or attached thereon by wedges or gibs, by clamping this thermally
conductive foil or a thermally conductive paste. In order to provide such a grate
plate design with the necessary wear resistance, the surface must be considerably
harder than conventional constructional steel, which can be used for the design of
the carcass. The solution is to equip the top side of the grate plate, where this plate
comes in contact with the material to be incinerated, with at least one separate wear
plate 32 and to equip the front taper with a front wear plate 33, advantageously
however with a plurality of such wear plates 32, 33, which are then easier to install

and also to replace. Any material which is sufficiently hard and mechanically



33 - and this is very critical - are brought into the best possible
thermal contact with the cooling body through which fluid can flow.
The wear plates 32, 33 having a thickness of 5 to 10 mm for

exanpl e, are placed onto the cooling Wdy K through which fluid can
flow and are positively and non-positively screwed, riveted, attached
or glued thereto. Corresponding holes are provided in the wear plates
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foil, which covers the cooling body top side and also the forward tapered front side,
as is shown in FIG. 4, has proven to be such an excellently thermally conductive
material. Such soft silicone foils are soft, highly thermally conductive silicone foils by
being filled with thermally conductive ceramics and exhibit extraordinary elasticity.
They have proven to be particularly suited for dissipating heat resulting from
different tolerances and uneven regions of two connecting pieces over a larger
distance to a housing or a cooling body. In this, all the advantages of silicone as the
base material come to bear, which is to say the high temperature resistance,
chemical resistance and high dieelectric strength, even though the latter property is

not key for the present application.

[0013] Due to the high compressability of the soft silicone foil, heat sources and

heat sinks having large uneven areas and tolerances are ideally thermally bonded



shape thereof, the contact surfaces are enlarged and thermal bondi ng
is significantly inproved. The pressure to be applied in the process
is low, and the very high elasticity additionally provides
mechani cal danping. Due to the thernmahg properties thereof, such soft
silicone foils have so far been enployed as ideal thermal solutions
for use in electronic conponents on SMD printed circuit boards. Such
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that the primary air can flow from beneath through these lots
remain at a temperature of less than 70°C.

[0014] For the use of the hard wear plates 32, 33 it is important that the thermal
load level thereof is not exceeded. The high-temperature resistant steels used for
the production of the wear plates retain the hardness thereof up to approximately
400°C. By way of cooling provided by the liquid-cooled cooling body, the operating
temperature of the wear plates typically remains around 50°C. However, for this
purpose sufficient heat transfer from the wear plates 32, 33 to the cooling body K
must be ensured. This is enabled precisely by clamping in a soft silicone foil, as
described above. The soft silicone foil 31 is placed with precise fit and cohgruency
on the cooling body and the wear plates 32, 33 are placed thereon. They are
provided with slots 45, which then come to rest in the cooling body K over the
recesses 28-30 such that the primary air can flow from beneath through these lots

45 upward through the carrier carcass and these recesses 29-30. The wear plates



45 upward through the carrier carcass and these recesses 29-30. The
wear plates 11 32, 33 are those which rest flush on the cooling
body, while clanmping the interposed thermally conductive foil, and
are nounted by way of screw connections to the bottomside of the
carcass, and al so those which rest at the front of the tapered front
of the cooling body and |ikew se are nmounted to the grate plate
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way, optimal heat transfer is ensured. Experi'nents have shown t hat

t hrough the use of a soft silicone foil the heat transfer
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soft netals and additionally conduct heat very we
is improved up to five times over the absence of such a soft silicone foil. As an
alternative to screw connections, the wear plates 32, 33 can also be fastened by
rivets, or, for example, pins having countersunk heads are used, which have a cross
slot in the region of the end thereof. The only thing required then is to drive a wedge
laterally into this slot using a hammer. The connection can be released easily by
striking a hammer against the opposite side of the wedge, which is even faster to

carry out than loosening a large lock nut.

[0016] Instead of silicone foils or soft silicone foils, it is also possible to use
thermally conductive foils made of a soft metal or soft metal alloys. Copper or
aluminum are examples of such soft metals and additionally conduct heat very well.
Such a thermally conductive foil is suited similarly for clamping between the wear

plates 32, 33 and the cooling body located beneath and, due to the softness



Such a thermally conductive foil is suited simlarly for clanping

bet ween the wear plates 32, 33 and the cooling body | ocated beneath

and, due to the softness 12 thereof, nestles against the surface

structures of the wear plates and coolhpng body. Everything that has

been descri bed above applies anol ogously to equi pping the side

pl anks of a water-cooled grate. These side planks have previously

al so be produced from water-cool ed hollow bodies. [0017] FIG 6

shows an alternative carrier and drive design w thout transverse ribs
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to fasten the cooling body and The wear plates e one si

recess paod@edﬁrmwédr—w@adusv@Howdaofdmsthe drive unit 15. FIG 7
shows the cooling body K associated with this carcass, wherein as a
special feature said cooling body has apertures 46 in the front side
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pl ates can be fastened to this front surface 47 of the cooling body
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thereon, while clanping the thermally conductive
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the t heé né?xlolvv% the carrier and drive design according to FIG. 6 having the cooling body
according to FIG. 7 inserted therein. The cooling body K can be inserted into the
carcass with precise fit. Thereafter, the thermally conductive foil is placed on the top
side of the cooling body. The recesses 28, 29 formed by the cooling body remain
uncovered. FIG. 9 shows this carrier and drive design having the cooling body
inserted therein and the wear plates 32, 33 mounted thereon, while clamping the
thermally conductive foil, said plates being mounted by way of screws 34, which are
guided downward through the carcass, to the bottom side of the carcass. In FIG. 10,
this carrier and drive design is shown in a bottom view, having a cooling body
inserted therein and wear plates mounted thereon by clamping the thermally
conductive foil. Here, the drive unit 15 is apparent, in which a hydraulic piston-
cylinder unit is accommodated, of which here the terminal fixed lug 50 is apparent,

and also the opposing lug 17 at the front end of the extendable piston. In addition,



conductive foil. Here, the drive unit 15 is apparent, in which a
hydraulic piston- cylinder unit is accommodated, of which here the
termnal fixed lug 50 is apparent, and also the opposing lug 17 at
the front end of the extendable pistong In addition, 13 the feed
tube 43 and return tube 44 and al so the screws 34 are apparent, by
which the wear plates are fastened to the front. [0018] FIG 11
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37 fromekhimt SolufioAntotthkan88dproblem, without considerably worsening the desired
heat dissipation. In order to upgrade a grate equipped in this way with wear plates,
they must only be replaced, which is quicker and more cost-effective than replacing
all the grate plates and planks. As a result, the liquid-cooled grate is equipped with
exchangeable wear plates wherever it comes in contact with material to be
incinerated, and also wherever it is subject to wear due to sliding friction. At the
same time, however, the cooling action due to liquid cooling is almost unimpaired

such that all the advantages still apply.

[0019] FIG. 12 shows the central guide plank 37 from FIG. 6 in an enlarged
illustration. The wear plates 39 are composed of two parts in this case, and the two
parts are joined at the top in the center at point 38. They are secured from both
sides by countersunk head screws 40 to the plank 37, wherein they clamp between
themselves an inserted thermally conductive foil 31. In the lower region, the grate

plates P, which are cooled by the cooling body K and at the top sides thereof are



illustration. The wear plates 39 are conposed of two parts in this
case, and the two parts are joined at the top in the center at point
38. They are secured fromboth sides by countersunk head screws 40
to the plank 37, wherein they clanp béd#ween thenselves an inserted
thermal 'y conductive foil 31. In the lower region, the grate plates
P, which are cooled by the cooling body K and at the top sides
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the wear plates 39 on the central pl ank 37. [0020] FIG" 13 shows a

| at er al S AP!AMGAK- 35 from FIG 6 in an enlarged illustration. The
wear plate 41 in this exanple is pulled around the plank 35 to sone
extent. Beneath it, it clanps in a thermally conductive foil 31, and
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purposes, the individual grate plates P or grate steps no

have toWBar P@iddéd and repl aced, but instead only the wear pl at es
32, 33; 39, 41 on the grate plates P are replaced, as well as those
on the laterally delimting planks 35, 37, which therefore al way's
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fraction of an entire conventional ate 1on
exchangéangluctive foil 31, are as follows: For maintenance purposes, the individual grate

plates P or grate steps no longer have to be removed and replaced, but instead only
the wear plates 32, 33; 39, 41 on the grate plates P are replaced, as well as those
on the laterally delimiting planks 35, 37, which therefore always remain in place.
With the operating temperature thereof in the range of 50°C to 70°C and without
mechanical wear, the grate plates P and planks made of iron last many years, or
even decades. If only one wear plate 32, 33 must be replaced on a grate plate, it
costs a fraction of an entire conventional hollow grate plate. In addition, exchanging
a wear plate 32, 33; 39, 41 is carried out much more quickly than replacing an entire
grate plate, and the associated work is foolproof. If an entire grate plate has to be
replaced, the cooling circuit must be interrupted and the coolant must be drained
from the plates. The individual grate plates are then lifted out of the grate with
comparatively high effort, using a lifting apparatus. The replacement plates must be
newly produced in a relatively complex production method. However, if only wear

plates 32, 33; 39, 41 have to be replaced, the liquid-cooled grate does not even



a wear plate 32, 33; 39, 41 is carried out nuch nmore quickly than
replacing an entire grate plate, and the associated work is _
foolproof. If an entire grate plate has to be replaced, the cooling
circuit nust be interrupted and the cdl ant nust be drained fromthe
pl ates. The individual grate plates are then lifted out of the grate
with conparatively high effort, using a lifting apparatus. The
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cooling cross-sections, the weight, and the shape of the grate plates and also the
fastening points for the drive can remain the same. As a result, the grate plates are
suited without difficulty for retrofitting existing grate webs. The advantages of the

design described here are therefore very obvious.

[0022] Experiments conducted so far have produced the following: The upper side
of existing grate plates is used up after 35,000 to 45,000 operating hours down to a
wall thickness of approximately 4 mm. The entire grate plate is therefore scrap and
must be replaced. In contrast, in the present grate plate only the wear plates have
to be replaced after this operating time. The carrier and drive design can remain the
grate. The costs for replacing the wear plates are a fraction of the existing costs for
the full replacement of the grate plates. As a result, these grate plates hold out the

promise of a service life that is multiple times longer, while having the same weight.



suited without difficulty for retrofitting existing grate webs. The
advant ages of the design described here are therefore very obvious.

[ 0022] Experinments conducted so far have produced the foll ow ng: The
upper side of existing grate plates 16 used up after 35,000 to

45, 000 operating hours down to a wall thickness of approximately 4
mm The entire grate plate is therefore scrap and nust be repl aced.
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pl ates can be produced wi th di nensional conpatibility using
conventional grate plates and may therefore replace the latter even
individually, as needed. 17 Cainms 1. Aliquid-cooled grate step

el ement, conprising a drivable carrier design, further a separate
cool i ng body which can be inserted in this carrier design and

t hrough which liquid can flow, and grate plates nounted on this
cool i ng body, characterized in that the insertable cooling body (K)

t hrough which liquid can flowis a | eak-proof hollow body design and
fornms at | east one continuous recess (28-30), which extends



approximately over the entire |ongitudinal extension of the cooling
body (K), wherein the grate plates are designed as wear plates (32)
having primary air slots (45) and can be nounted on the cooling body
(K) with heat contact in that they can be screwed onto the carrier
design, wherein the primary air slotg7(45) cone to rest over the
recesses (28- 30) in the cooling body (K). 2. The liquid-cooled grate
step elenent according to claiml, mﬁ terized in that the

i nsertabl e cooling body (K) through liquid can flowis a

wel ded desi gn conposed of rectangul ar tube sections (20-26) and
profiled sections (27), and that said wel ded design forns at |east
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design, wherein r lat s.. (4

recesses (28- SOShtr(?%h{)W‘efzgc%lu?dnéa%ﬂg&v ’fl%@aé pgﬁﬁoqlg\l’vdg O%g/o?éls‘? gra e
step el enent actomdi rag tecasanqne)neommwthﬁa rqgesx:ec%n@)clwhm extends

et ot el - part WAL of8] HeFrubEBhHld R RRERST e OoBBaRAY 1)
encl oses a hydr @l ivbeym mhujgrra{@lpsaltmanendemg(nbﬁ)as wharcblaies B2) havmg

d d h | 18). i .
Cuppor ted ai spl aady 9 A% A5 Bl FRRBE N ied BT cotigl B Ry par
(14), while theegti séraacteindtias taeynmaatsel dofevidie oaw mxamerad@hg"n 4.

i qui d- I r I n rdin n
A 11quid-coo edwﬂeraetlne’(hsét gﬁmgryearxr;asltotsa&%?cgmeg[o rest er hee reocesses (28-

30) in the cooling body (K).

2. The liquid-cooled grate step element according to claim 1, characterized
in that the insertable cooling body (K) through which liquid can flow is a
welded design composed of rectangular tube sections (20-26) and
profiled sections (27), and that said welded design forms at least one
continuous recess (28-30) which extends over the entire longitudinal
extension of the cooling body (K), with the exception of the rectangular
tube sections (23-26) bridging this recess (28-30), and the grate plates
are designed as wear plates (32) having primary air slots (45) and can
be mounted on the cooling body (K) with heat contact in that they can
be screwed onto the carrier design, wherein the primary air slots (45)

come to rest over the recesses (28-30) in the cooling body (K).

3. A liquid-cooled grate step element according to any one of the
preceding claims, characterized in that the carrier design is a carcass
composed of flat steel parts that are welded together, and the drive

design (15) encloses a hydraulic cylinder-piston unit (16), which is



precedi ng clains, characterized in that it conprises a plurality of
wear plates (32, 33) nmade of steel, which are nounted on the

| i qui d-cooled cooling body (K) by a screw, attachnment or riveted
connection, while clanping a thermally conductive foil (31) resting
congruently on the cooling body (K) d8 a thermally conductive paste.

5. A liquid-cooled grate ste | enen cordi any..ong,\0 h
precedi ng cl ai mEeCq @Pg%t?ér Pge%% ﬁnst'(ﬁ]ea?oqi % %&%%rgihgaés%ep:zﬁ?)aﬁ y%of
wear pl ates (32updednaidplaocéalsy éelthis vdarcdssanea tuured-tke apettre (14),

| i qui d- | ed | i bod K), whi I i i t h |
conduct | ve foi | 4 ERREraRY BBt PyRBRERE B3PI body’ (K) or
a thermally conductive paste, in that screws (34) are guided

downward fromthe bottom side of the wear plates (32, 33) through
the recesses™(28- §8y1diG901Re EBI Slig ClbawNt a%@OFFg'Eﬁwtthaf‘}ﬁe%%e W't ﬁ‘%

respect to the padceamy QhinlshengrirdrRéd ifl @Rt @ncdMprigdy Oplutdlgkonuésr. 6.
A | i quid-cool ed Erate steg el ement according to any one of clai Fﬁ%eS

to 6 [sic], chalkies 633 284 made plasteelhwhisndigymewdedan e dgHduree

foil (31) predeghipanbbd %rﬁf aS&Few! hitsPRrand rvetad e&idectbd i wiRrRe
foil (31). 7. Aliquid-cooled grate step el enent according to any one
of clains 4 to Slampittheatieanabegonguativgtiof Kanhreshng aonerueRlly yon the

conductive foil i@ R KITBE fhherf8i cSRITRHShage ONE Oor nore soft
netals or all oysC tf@r eo;y.( Tg 8.erA I%aui clij-(lzooii)edestepped grate

conprising one or nore grate step elenents according to any one of

claims 1 to 4 pgr ,iga;azc%ggde@é%ﬁg@?eglenwtaéc%rcﬁ@gghtootahﬁronémﬁrﬁi

these grate Step el'enents o romone step 1o the next, an
every second st epedesingedaigrsedhamclssizadvraliiad it combrisgher pluralityf obwear

plurality of gr %H:t‘esstﬁ? 3%5 %d%t 5f @(85! Wh?c%earétrﬁgurﬂéc? oplrtﬁg‘?i'abi’d-cooled
cooling body (K), while clamping in a thermally conductive foil (31)
resting congruently on the cooling body (K) or a thermally conductive
paste, in that screws (34) are guided downward from the bottom side of
the wear plates (32, 33) through the recesses (28-30) in the cooling
body and mounted there with respect to the carcass of the carrier

design by way of lock nuts.

6. A liquid-cooled grate step element according to any one of claims 5 to 6
[sic], characterized in that the highly thermally conductive foil (31)

predominantly comprises silicone and is a soft silicone foil (31).

7. Aliguid-cooled grate step element according to any one of claims 4 to 5,
characterized in that the highly thermally conductive foil is a soft metal

foil comprising one or more soft metals or alloys thereof.



the carrier designs of adjoining grate step el ements di sposed next to
each other are screwed together. 9. The |iquid-cool ed stepped grate
according to claim@8, characterized in that the surface thereof,
which is to say the surfaces of the grate step elenents and of the
side planks (35, 36), and in the case18f a plurality of grate webs
di sposed next to each other also the center planks (37), are

equi pped with wear plates (39, 41) in that the sane are connected to
the grate platesA (IRuidcodléd stepptedr gptandon{i@igingande sordenqpe agrke 685,
36) by screw C%per}\?ecr%t's @gorgﬁﬁ 'to %%2/ oRE of ICl\éler;[]SS 1 to 7 per grate step disposed
next to each other, wherein these grate step elements overlap from one
step to the next, and every second step is designed to be movable, and
wherein if a plurality of grate step elements per grate step are present,

the carrier designs of adjoining grate step elements disposed next fo

each other are screwed together.

9. The liquid-cooled stepped grate according to claim 8, characterized in
that the surface thereof, which is to say the surfaces of the grate step
elements and of the side planks (35, 36), and in the case of a plurality of
grate webs disposed next to each other also the center planks (37), are
equipped with wear plates (39, 41) in that the same are connected to
the grate plates (P) or the center plank (37) and side planks (35, 36) by

screw connections (40, 42) or rivets.



