GRATE BAR, GRATE BAR ARRANGEMENT, AND METHOD FOR OPERATING
A GRATE BAR ARRANGEMENT

[01] The invention relates to a grate bar comprising a grate bar head, two side walls, a
running surface behind the grate bar head and between the side walls, and an underside
disposed below the running surface and between the side walls, wherein a recess in a

side wall forms at least one air slot between the running surface and the underside.

[02] In addition, the invention relates to a grate bar arrangement, comprising multiple
grate bars comprising respectively a running surface and a grate bar head, in which an
upper grate bar with its grate bar head is arranged to be movable relative to a lower
grate bar in such a way that the grate bar head may slide over a front and a rear area of

the running surface of the grate bar.

[03] Furthermore, the invention relates to a method for operating a grate bar
arrangement comprising multiple grate bars, comprising respectively a running surface
and a grate bar head, in which an upper grate bar with its grate bar head is moved
relative to a lower grate bar in such a way that the grate bar head slides over a front and

a rear area of the running surface of the grate bar.

[04] The grate furnace is a solid fuel furnace, in which the fuel lies on a grate and
combusts. The grate is a surface provided with openings. The openings in the grate
function to guide the air (“under-grate blast”) required for the combustion, and the ashes
are discharged via a deslagger. The necessary movements for recirculating (“stoking‘)

the fire are carried out automatically in larger grate furnaces by moving the grate.

[05] A step grate/moving grate appears similar to a step that lies flat and has a slope
generally between 0 and 30 degrees, for example, 24 or 26 degrees. The fuel is thus

moved across the grate in that the steps move and thus transport the fuel. Depending on



the direction of the grate bar movement, the step grate is also called an in-feed grate or a

reverse feed grate (however, in both cases there is a forward movement for the fuel).

[06] Step grates are used for coarse and high ash fuels, which require an improved
stoking, e.g., household and commercial wastes, biomass, treated waste, or also brown

coal, which is much more rare today.

[07] Step grates have a plurality of grate bars, which may be fixedly connected to one
another or moveable relative to one another in order to move the combustible material

on the grate.

[08] Grate bars generally have air slots in a grate bar head in front of the running
surface. For this purpose, recesses are provided on the side wall of the grate bar or also
in the shape of round openings in the surface, which permit air to be conveyed to the
underside of the grate bar and then to leak out through the air slot between the grate bars
to the firebed. However, round openings, for example, may also be provided in the

surface of the grate bar.

[09] In particular, when treating waste with a high proportion of metal, metal parts

may get caught and settle in the air slots in the area of the grate bar head.

[10] In order to prevent this, EP 2 614 304 A1l describes air slots, which are arranged
in the side walls of the grate bar in the area of the grate bar head and the running
surface. As these air slots are arranged on both sides of the grate bar, recesses, which
together form an air slot, lie opposite one another in each case in an installed grate bar.
During a relative movement of adjacent grate bars, particles penetrating into the air slots
are cut up and thus comminuted in such a way that are conveyed back into the firebed

by the air flow in the air slots.

[11] However, this arrangement has the disadvantage that the forces acting on the

metal particles in the air slots also result in counterforces, which may affect the



individual grate bars and may result in uncontrolled movements of the grate bars and

also damages in the area of the air slots.

[12] Therefore, the object underlying the invention is to further develop known grate
bars in such a way that the grate bars are protected in practical operation and achieve a

defined ventilation of the firebed.

[13] This problem is solved by a generic grate bar, in which the at least one air slot is

arranged only on one side wall and is not arranged in the opposite side wall.

[14] By this means, by arranging air slots are only on one side wall, particles are
excluded from penetrating into the area of opposite air slots and are exposed to shear
stresses, which act on at least one grate bar. The arrangement of the air slots in the area
of the running surface and not in the area of the grate bar head already ensures that a
superincumbent grate bar, which slides on the running surface, exerts a force on the

metal particles which get caught in an air slot.

[15] The shearing stress thus does not act substantially between two adjacent grate
bars, but instead between an underlying grate bar, in which if applicable particles may
penetrate into the air slot, and a superincumbent grate bar, which slides on the running

surface and thus also pushes out particles penetrating into an air slot.

[16] The overrunning of the air slots arranged in the running surface by the grate bar
head of the superincumbent grate bar ensures that the air slot sometimes lies in the
firebed and sometimes is covered by the superincumbent grate bar. This reduces thermal
wear on the air slot. In addition, the overrunning of the air slot by the grate bar head of
the superincumbent grate bar head also leads to the fact that the running surface is
cleaned, or at least pushed clear. The upper side of the air slot is also thereby cleaned.
The fire is fanned by the supplied air in the area of the air slots. By this means, so-called
forge fire may occur, which leads to thermal wear, in particular in the are of the air
slots. A particular advantage now lies in that this forge fire is extinguished by the upper

grate bar head passing over. The air slots are actually covered temporarily by the grate



bar head moving across, so that they may actually cool off somewhat. However, the air
slots thus overrun may also cool more, as the combusting material disposed thereon is

also pushed away.

[17] As, according to the invention, the superincumbent grate bar frees the air slots
from particles caught therein in the area of the running surface of the underlying grate
bar, it is further proposed that the side wall has at least one air slot only in the area of
the running surface. Therefore, the grate bar no longer has any air slots in the area of the
grate bar head, and either one air slot is provided in the area of the running surface or
multiple air slots are provided one behind the other, wherein preferably two air slots are

provided one behind the other in the area of the running surface.

[18] If no air slots are arranged in the area of the grate bar head, then no air slots are
pushed into the firebed by the grate bar head. This prevents material, in particular metal
particles, from being pressed into air slots in the grate bar head when the grate bar head

enters into the firebed.

[19] In order to even further reduce the risk of catching metal parts in the air slots of
the grate bar, it is proposed that the air slot has a cross-sectional area which expands
from the running surface to the underside. The air slot thus expands from the overlying
running surface to the underlying underside, and this leads to the fact that particles,
which arrive into the air slot from the firebed and thus from the running surface, may
fall downward through the air slot when they are pressed or comminuted by a grate bar

guided across the running surface.

[20]  For this purpose, a cutting edge, which facilitates the comminuting of a particle
arriving into the air slot, may also lie between the running surface and the enlarged area

of the cross-sectional area located therebelow.

[21] An air slot is generally designed with a front side, transverse to the extension of
the grate bar, and an opposite rear side, and a side wall lying therebetween. It is

advantageous in this case if the front, rear, and/or side wall is/are arranged at an acute



angle to the running surface, so that the cross-sectional area expands directly under the
running surface and an edge is created on the running surface which promotes the

cutting of particles.

[22] In practice, the lower end of the grate bar head lies on the running surface of an
underlying grate bar, and the sliding surface of the upper grate bar head thereby contacts
the running surface of the underlying grate bar. This sliding surface may have a spacer,
which is shaped so that it acts with a defined force on particles that lie on the running

surface or, if applicable, have penetrated somewhat into the air slots.

[23] The spacer may correspondingly have, as a cutting edge, a contact surface,
extending to the sliding surface at an acute angle, or in a curve with a radius of less than
200 mm and in particular a circular sector of less than 80°. This cutting edge may be
arranged at the front end of the sliding surface in the longitudinal direction of the grate
bar, in order to cut up, scrape, or push forward material from the surface of an
underlying grate bar during an advance of the grate bar across a running surface of the

underlying grate bar.

[24] However, this cutting edge may also be arranged at the rear edge of the sliding
surface in order to clean the surface of an underlying running surface, across which the
sliding surface of the superincumbent grate bar is pulled, during a retraction of the
upper grate bar relative to the running surface of the underlying grate bar. The grate bar
head thus preferably has two cutting edges, which respectively clean the running surface

of an underlying grate bar during the advance and during the retraction of the grate bar.

[25] The sliding surface of the grate bar may, however, also have a spacer which has,
as a pushing edge, a contact surface, extending to the sliding surface at an obtuse angle,
or in a curve with a radius of more than 200 mm and in particular a circular sector of
more than 100°. This pushing edge may also be designed on the front area of the sliding

surface and/or at the rear area of the sliding surface, in order, in the case of debris lying



on the running surface of the underlying the grate bar head, to allow the sliding surface

of the grate bar head to securely slide over these types of deposits.

[26]  One particularly preferred embodiment has a cutting edge in the front area of the
sliding surface and a pushing edge in the rear area of the sliding surface. Depending on
the embodiment of the grate and depending on the material to be combusted, the grate
bar may have a cutting edge or a pushing edge at different points, and different grate
bars may also be combined in order to use the respectively optimal grate bar in different
combustion areas, said grate bar having pushing and cutting edges adapted to the area.
This allows for grate bars, individually adapted to the combustion process, which lead

to an optimal combustion.

[271 The grate bar according to the invention, independently from the previously
listed features, may also have a latch, which has one or two parts. A one-part latch is
understood to be a latch, which is not molded or welded on, but instead is a detachable
part as a latch. This latch may be arranged positively or non-positively on a side wall of
the grate bar. For example, it may have a head, which is inserted into an elongated hole

and fixed by turning.

[28] The latch preferably has two parts and, in particular, is formed as a combination
of a screw and nut. Therefore, it is proposed that the latch of the grate bar has a screw.
This facilitates an easy disassembly of grate bars, in particular in the edge area of the
firebed. The screwable nuts may thereby lie below the running surface or outside
adjacent to the running surface. The screw head preferably lies outside and the nut lies

protected under the running surface.

[29] One particular embodiment variant provides that the screw of the latch has a
head which has a polygonal socket. The screw may then be, for example, a so-called
Allen screw, a hexagonal socket screw, or a square socket screw. The head of the screw

preferably lies on a side wall in such a way that it projects outward past the side wall



and takes on the function of the latch, while the nut is arranged underneath the running

surface and only functions to hold the screw, and, if applicable, to replace the screw.

[30] In the case of a detachable latch, the head of the latch has the function of the
known latch, as this head may engage in a latch window of an adjacent grate bar. It is
advantageous if this head has a round cross section, as then no interfering material may
collect on the latch. The round surface of the latch no longer forms a plane on which

interfering material agglomerates.

[31] A grate bar may also have multiple latches at different points of the grate bar.
However, it is advantageous if the grate bar has only one latch, as then problems arising

at the latch are reduced to one problem area.

[32] While the prior art generally included, fixtures, like cooling ribs, arranged on the
underside of the grate bar; it is proposed that the underside is substantially flat between
the side areas in the area of the latch. By this means, a mating piece of the latch, for
example a nut, may be arranged to be easily accessible, and the entire grate bar requires

less material and ultimately has less weight.

[33] Another advantageous feature of the grate bar is that it has a latch window, into
which a latch of an adjacent grate bar may engage, and which has an opening on the
side opposite the running surface. This embodiment is conceived of for the edge bars, as

it is not necessary to hold the grate bar down there, i.e., to secure it against lifting.

[34] The latch window thus as a lower opening, through which material arriving into

the latch window may fall down again out of the latch window.

[35] The feature that the grate bar has a core rod, which is embedded into the grate
bar, is essential to the invention and also independent of the previously listed features. It
is indeed known to make grate bars from different materials. These grate bars have a
specific material on the running surface, while the remaining grate bar is produced from

another material. This facilitates particularly stable running surfaces.



[36] However, a core rod embedded in the grate bar has a different function. It may
be designed to be particularly ductile, so that, in the case a bar breaks, it does not
likewise break, or at least holds the broken pieces of the bar together so that the bar does
not fall apart. By this means, the grate may still be operated, even in the case of a
broken grate bar, until the next controlled idle time, without the grate lacking a broken

bar, which has fallen into the underlying waste collector.

[37] A grate bar is not used during operation of a furnace plant as a single grate bar,
but instead as a grate bar arrangement comprising multiple grate bars. An upper grate
bar with its grate bar head is thereby arranged to be movable relative to a lower grate
bar in such a way that the grate bar head may slide over a front and a rear area of the
running surface of the grate bar. It is advantageous in this type of grate bar arrangement
if the running surface has air slots in the front and the rear areas, and the grate bar head
is displaceable relative to these air slots in such a way that the opening cross section of

all ventilation slots remains constant.

[38] This means that, due to the displacement of the grate bars relative to each other,
all air slots of the underlying grate bar are sometimes covered by the superincumbent
grate bar, sometimes only the front air slots and sometimes no air slots are covered by
the superincumbent grate bar. By this means, initially more or less air flows through the
underlying grate bar. However, as more or fewer air slots on the superincumbent grate
bar are also covered by this superincumbent grate bar during the movement of the grate
bar, the opening cross section of all air slots is constant in the arrangement according to

the invention.

[39] In the case of a grate with multiple superincumbent rows of grate bars, many
areas thus arise, in which a grate bar arrangement comprising multiple grate bars is
present, which are arranged and movable so that the opening cross section of all
ventilation slots of this grate bar arrangement remains constant. The arrangement of the
air slots is carried out in such a way that the same free area is always available for air

flow, an alternating air distribution results, and leads to a stable heating. The relative



stroke of the superincumbent grate bars leads to air slots that may be overrun and to a

cutting free of interfering particles that may collect in the area of the air slots.

[40] Grate bars arranged above one another are thereby movable toward each other
and grate bars arranged adjacently may either be movable relative to one another or also

be fixedly screwed to one another.

[41] As relates to method, the underlying object of the invention is solved by a
method for operating a grate bar arrangement comprising multiple grate bars comprising
respectively a running surface and a grate bar head, in which an upper grate bar with its
grate bar head is moved relative to a lower grate bar in such a way that the grate bar
head slides over a front and a rear area of the running surface of the grate bar. The
running surface thereby has air slots in the front and the rear areas, and the grate bar
head is displaced relative to these air slots in such a way that the opening cross section
of all ventilation slots remains constant. This grate bar arrangement does not have to
contain all grate bars of the furnace system. It is sufficient if, in one area of multiple
grate bars arranged above one another, these grate bars are thus arranged and provided
with air slots in such a way that the opening cross section of all ventilation slots also

remains substantially constant also during operation.

[42] Exemplary embodiments of grate bars and grate bar arrangements are shown in

the drawings and are subsequently described in greater detail. As seen in:
Figure 1  a grate bar with a front and a rear latch,
Figure 2  an enlarged depiction of the front latch shown in figure 1,

Figure 3  a sectional view through two grate bars in the area of the latch shown in

figure 2,

Figure 4 an enlarged depiction of an alternative embodiment of the latch shown in

figure 2,



Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

Figure 13

Figure 14
Figure 15

Figure 16

Figure 17

10

a sectional view through two grate bars in the area of the latch shown in

figure 4,
a view of a grate bar arrangement with three adjacent grate bars,

a view of a grate bar arrangement with two grate bars arranged adjacently

and two grate bars arranged above one another in each case,

a sectional view through a grate bar head with a cutting edge in front and a

pushing edge in back,

a sectional view through a grate bar head with a cutting edge in front and an

elevated cutting edge in back,

a sectional view through a grate bar head with a cutting edge in front and a

downward-facing cutting edge in back,
a schematic section from figure 1 with the front air slot,

a schematic longitudinal section through the area of the grate bar shown in

figure 11,

a schematic cross section through the area of the grate bar shown in figure

11,
an enlarged, schematic detail from figure 13,
a grate bar arrangement with a movable grate bar in the lowest position,

the grate bar arrangement shown in figure 15 with the movable grate bar in a

center position,

the grate bar arrangement shown in figure 15 with the movable grate bar in

the highest position,
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Figure 18 the underside of a grate bar,

Figure 19 a longitudinal section through the grate bar shown in figure 18,
Figure 20 a core rod schematically embedded into a grate bar, and
Figure 21 the grate bar shown in figure 20 in a broken state.

[43] Grate bar 1, shown in figure 1, has a grate bar head 2, two side walls 3 and 4,
and a running surface 5. Grate bar head 2 lies in a front area of grate bar 1 and running
surface 5 lies therebehind in a rear area of grate bar 1. Underside 6 of grate bar 1 lies

under running surface 5 and between side walls 3 and 4.

[44] Recesses 7 and 8 in side wall 4 are on one side of grate bar 1 in the area of
running surface 5. These laterally arranged recesses 7 and 8 form air slots 9, 10

extending from underside 6 to running surface 5 in a view transverse to this.

[45]  Air slots 9 and 10 are only arranged in the area of running surface 5 and not in
the area of grate bar head 2. By this means, air slots 9, 10 are completely overrun by a

grate bar head of another grate bar pushed on running surface 5.

[46] Front flank 11 and rear flank 12 of air slot 9 are each arranged at an acute angle
to running surface 5 so that cross-sectional area 13 (see figure 6) expands from running

surface 5 to underside 6 of grate bar 1.

[47] Correspondingly, flanks 15, 16 of air slot 10 are arranged at an acute angle 17,
18 to running surface 5 — as shown in figure 12 — so that cross sectional surface 14 of air

slot 10 also expands from running surface 5 to underside 6.

[48] The expansion of cross sections 13 and 14 from running surface 5 to underside 6
of grate bar 1 is also increased in that recesses 7 and 8 between flanks 11 and 12 or 15
and 16 are arranged at an acute angle to running surface 5 in such a way that cross-

sectional areas 13, 14 of air slots 9, 10 expand from running surface 5 to underside 6.
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[49] Figure 6 shows how multiple grate bars 1, 21, 22 are arranged adjacently in
order to provide running surfaces 5, 23, 24 substantially in one plane with air slots 25 to

28 lying therebetween.

[50] Figure 7 shows how grate bar heads 29 and 30 of other grate bars 31 and 32 slide
along running surfaces 5 and 23 of grate bars 1 and 21. Grate bar heads 29 and 30
thereby move across air slots 9, 10, and 27 and 28 of grate bars 1 and 21 in order to
push material of the firebed disposed on running surfaces 5 and 23 away from air slots

9, 10, and 27 and 28.

[51] For this purpose, the front end of grate bar head 2, 29, 30 has a specialized
shape, which may be designed according to the intended use and area of application, as

is shown in cross section in figures 8, 9, and 10.

[52] Grate bar head 33 shown in figure 8 has a lower end 34 comprising a sliding
surface 35 which has a cutting edge 37 on the front end of grate bar head 33. This
cutting edge 37 has an acute angle 38 between sliding surface 35 and pushing surface

36.

[53] When pulling the grate bar head back, inner side 40 functions as a spacer, which
is designed in the exemplary embodiment shown in figure 8 as a pushing edge 41
transitioning into sliding surface 35. This pushing edge 41 has an obtuse angle 42
between sliding surface 35 and pushing surface 40. While figure 8 has a curve with a
radius of approximately 6 mm and a circular sector of approximately 105° as pushing
edge 41, figure 9 shows a cutting edge 46 on grate bar head 45 — like in figure 8 — and a

pushing edge 41 shaped in cross section as a corner with an obtuse angle.

[54] Figure 10 shows a grate bar head 50 comprising a cutting edge 51 with an acute
angle 52 in the front area of sliding surface 53 and another cutting edge 54 with an acute

angle 55 in the rear area of sliding surface 53 of grate bar head 50.
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[55] Figures 2 to 5 show two-part latches 60, 61, which each comprise a screw 62, 63
and a nut 64, 65. Screw 62 has a screw head 66 with polygonal socket 67 and screw 63
has a mushroom shape as screw head 68. In both cases, latch 60, 61 has a latch head
with a round cross section, which is either arranged in the wall of the adjacent grate bar
(figure 3) or is arranged underneath underside 69 of the adjacent grate bar (figure 5).
Undersides 6 and 69 of adjacent grate bars 1 and 23 are substantially flat between side
walls 3 and 4 in the area of latches 60 and 61, so that screws 62 and 63 and nuts 64 and

65 are easily accessible.

[56] Each grate bar 1, 23 has a latch window 70, 71 on a side wall 3 and a latch 60,
61 on opposite side wall 4, so that in the case of adjacent grate bars 1, 23, each latch 60,
61 may engage in latch window 70, 71 of the adjacent latch. Latch window 70, 71 may
accommodate latch 60, 61 of the adjacent grate bar in the upper region, and have an

opening (not shown) on its side opposite running surface 5.

[57] The grate bar shown in figures 18 to 21 has only one single latch 66 and a core
rod 80 is embedded into grate bar 1. This embedded core rod 80 lies under the running
surface in such a way that it does not contact the running surface. Embedded means that
the core rod is preferably entirely surrounded by the remaining material of the grate bar,

and is thus completely encased by the other material.

[58] Figure 21 shows how core rod 80 flexes in case of a break of grate bar 1, and
how, in the case of a gap 81 occurring during the break, it bridges this gap 81 and holds
broken parts 82, 83 of grate bar 1 together.

[59] Figures 15 to 17 show a grate bar arrangement 90 with two fixed grate bars 91
and 92 and one grate bar 93 arranged moveably therebetween. It is clear in figures 15 to
17 how movable grate bar 93 may be pushed between fixed grate bars 91 and 92 from
the lower position, shown in figure 15, through the center position, shown in figure 16,

to the upper position, shown in figure 17.
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[60] The arrangement and the shape of the grate bars are configured so that,
regardless of the position of moveable grate bar 93, the opening cross section of all air
slots 94 to 97 remains constant. For this purpose, grate bars 91 and 93 have a running
surface 98, 99 and in each case a grate bar head 100, 101, and grate bar 93 with its grate
bar head 101 is arranged as the upper grate bar to be movable relative to grate bar 91,
which functions as the lower grate bar. When pushing upper grate bar 93 across lower
grate bar 91, grate bar head 101 slides across a front area 102 and a rear area 103 of
running surface 98 of grate bar 91. Air slot 95 in rear area 103 is thereby initially
overrun by grate bar head 101 of grate bar 93, so that air slot 95 is subsequently covered
by grate bar head 101 of grate bar 93, as shown in figure 16. However, air slot 96 in
grate bar 93 is thereby released, which was previously covered by grate bar 92. Thus, air
slots 94 and 95 are open in the grate bar position shown in figure 15, while air slots 94

and 96 are open in the position shown in figure 16.

[61] Figure 17 shows grate bar 93 pushed completely upward, which now covers both
air slot 95 and also air slot 94 of grate bar 91. Air slots 96 and 97 of moveable grate bar
93 are hereby released, so that two air slots are again open in this position of moveable

grate bar 93 as well.

[62] This example of a grate bar arrangement shows how the arrangement of air slots
94, 95, 96, 97 in the area of running surfaces 98, 99 makes it possible to always ensure
that the opening cross section of all air slots remains constant during the movement of

the grate bars.
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CLAIMS

1. A grate bar relative arrangement comprising a plurality of grate bars (1, 1, 1),
the grate bar (1) having a grate bar head (2), two side walls (3, 4), a running
surface (5) behind the grate bar head (2) between the side walls (3, 4) and an
underside (6) lying between the side walls (3, 4) under the running surface (5),
wherein a recess (7, 8) forms at least one air slot (9, 10) between the running
surface (5) and the underside (6), the recess (7, 8) is arranged only on one side
wall (4) and not on its opposite side wall (3), a plurality of recesses (7, 8)
forming a plurality of air slots are provided one behind the other in the area of
the running surface (5), one grate bar (1) with its grate bar head (2) is movably
arranged relative to a lower grate bar (1) and a upper grate bar (1) in such a way
that the grate bar head (2) of the one grate bar (1) slides over a front area (102)
and a rear area (103) of the running surface (5) of the lower grate bar (1), and the
grate bar head (2) of the upper grate bar (1) slides relatively over a front area
(102) and a rear area (103) of the running surface (5) of the one grate bar (1),
characterized in that the running surface (5) has air slots (9, 10) in the front and
in the rear area (102, 103), wherein when the air slots (9, 10) of the lower grate
bar (1) are not covered by the one grate bar (1), the air slots (9, 10) of the one
grate bar (1) are covered by the upper grate bar (1), when only the air slot (10) of
the lower grate bar (1) is covered by the one grate bar (1), only the air slot (10)
of the one grate bar (1) is covered by the upper grate bar (1), and when the air
slots (9, 10) of the lower grate bar (1) are covered by the one grate bar (1), the

air slots (9, 10) of the one grate bar (1) are not covered by the upper grate bar

D).

2. The grate bar relative arrangement according to claim 1, characterized in that
the two recesses (7, 8) forming two air slots are provided one behind the other in

the area of the running surface (5).
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The grate bar relative arrangement according to one of the preceding claims,
characterized in that the side wall (4) has at least one air slot (9, 10) only in the

area of the running surface (5).

The grate bar relative arrangement according to one of the preceding claims,
characterized in that the air slot (9, 10) has a cross-sectional area (13) which
widens from the running surface (5) towards the underside (6).

The grate bar relative arrangement according to one of the preceding claims,
characterized in that the grate bar head (2, 33) has as a lower end (34)
comprising a sliding surface (35) with a cutting edge (37), which has an acute
angle (38) or a curve with a radius of less than 200 mm and in particular around
a circular sector of less than 80° between sliding surface (35) and pushing
surface (36).

The grate bar relative arrangement according to one of the preceding claims,
characterized in that the grate bar head (2) has as a lower end comprising a
sliding surface (35) with a pushing edge (41), which has an obtuse angle (42) or
a curve with a radius of more than 200 mm and in particular around a circular

sector of more than 100° between sliding surface (35) and pushing surface (40).

The grate bar relative arrangement according to one of the preceding claims,

characterized in that it comprises a latch (60, 61), which is in one or two parts.

The grate bar relative arrangement according to claim 7, characterized in that
the latch (60, 61) comprises a screw (62, 63).

The grate bar relative arrangement according to claim 8, characterized in that

the screw (62, 63) has a screw head (66) which has a polygonal socket (67).
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11.

12.

13.

14.

15.
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The grate bar relative arrangement according to one of the preceding claims,
characterized in that it comprises a latch (60, 61) having a latch head with a

round cross-section.

The grate bar relative arrangement according to one of the preceding claims,
characterized in that it comprises only one latch (60, 61).

The grate bar relative arrangement according to one of claims 7 to 11,
characterized in that the underside (6) between the side walls (3, 4) is
substantially flat in the area of the latch (60, 61).

The grate bar relative arrangement according to one of claims 7 to 12,
characterized in that it has a latch window (70, 71), into which a latch (60, 61)
of an adjacent grate bar (1) can engage, and which has an opening on the side

opposite the running surface (5).

The grate bar relative arrangement according to one of the preceding claims,
characterized in that it comprises a core rod (80) embedded into the grate bar

D).

A method of operating a grate bar relative arrangement with a plurality of grate
bars (1, 1, 1), the grate bar (1) having a grate bar head (2), two side walls (3, 4),
a running surface (5) behind the grate bar head (2) between the side walls (3, 4)
and an underside (6) lying between the side walls (3, 4) under the running
surface (5), wherein a recess (7, 8) forms at least one air slot (9, 10) between the
running surface (5) and the underside (6), the recess (7, 8) is arranged only on
one side wall (4) and not on its opposite side wall (3), a plurality of recesses (7,
8) forming a plurality of air slots are provided one behind the other in the area of
the running surface (5), one grate bar (1) with its grate bar head (2) is moved
relative to a lower grate bar (1) and a upper grate bar (1) in such a way that the
grate bar head (2) of the one grate bar (1) slides over a front area (102) and a

rear area (103) of the running surface (5) of the lower grate bar (1) and the grate
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bar head (2) of the upper grate bar (1) slides relatively over a front area (102)
and a rear area (103) of the running surface (5) of the one grate bar (1),
characterized in that the running surface (5) has air slots (9, 10) in the front and
in the rear area (102, 103), when the air slots (9, 10) of the lower grate bar (1)
are not covered by the one grate bar (1) the air slots (9, 10) of the one grate bar
(1) are covered by the upper grate bar (1), wherein when only the air slot (10) of
the lower grate bar (1) is covered by the one grate bar (1) only the air slot (10) of
the one grate bar (1) is covered by the upper grate bar (1), and when the air slots
(9, 10) of the lower grate bar (1) are covered by the one grate bar (1) the air slots
(9, 10) of the one grate bar (1) are not covered by the upper grate bar (1).



