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(57) A frame element (8) for forming a grate, including two spaced-apart sidde members (12, 14) and several plate
members (6) arranged one next to the other between the side members 1n longitudinal direction thereof, between which
plate members 1s provided a gas-venting slot (34). The side members (12, 14) are formed by two opposing surfaces of
a rigid frame (2), and the plate members (6) are each constructed as individual structural parts releasably connectable
to the side members (12, 14). The plate members (6) are preferably mserted one after the other into longitudinally
extending guideways (18, 20) arranged on the frame and are spaced apart by spacing projections (30, 32), the spacing

being necessary to form a gas-venting slot (34).
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”.....e.; tth1re1easably connectable to the 51de members (12, 14) - The'f\:

A FRAME ELEMENT FOR FORMING A GRATE

. N ABSTRACT OF THE DISCLOSURE )

A frame element (8) for formlng a grate, 1nclud1ng
two spaced~apart side members (12, 14) and several plate
members (6) arranged one next to the other between the
side members in longitudinal direction thereof, between
which plate members 1is prbvided a gas~venting slot (34).

jThe 51de'members (12 14) are formed.by two. opp051ng
*tsurfaces of a rlgld frame (2), and.the plate members (6)-'
--f are each constructed as 1nd1v1dua1 structural parts !

fplate members (6) are preferably 1nserted one after the

’7 * _f0ther 1nto longltudlnally extendlng guldeways (18 20)

 'f arranged on the frame and are spaced apart by spac1ng '
'progectlons (30,32), the spa01ng being necessary to form'?

a gaSwventlng slot (34)
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A FRAME ELEMENT FOR FORMING A GRATE

, FIELD OF THE INVENTION

The present invention relates to a frame element for
forming a grate which is used for example to support
solid materials during their burning, cooling or other
heat treatment. Slots provided between'plate members
are used to blow out a gas, for example air, which flows

‘from the bottom.to the top through the mater¢a1

supported on the grate.. The gas can fulflll dlfferent
tasks in a conventional manner, namely for example a
oollng of the grate, a coollng or heat treatment of the

:" .mater1als supported on the grate,'a m0V1ng of thls
'".materlal and the 11ke.' |

| . BACKGROUND OF THE INVENTION |
Such grates are generally exposed to great wear;
This is partlcularly true for their use during coollng
of cement ollnkers, whlch thh great welght also have a

gcoarse surfaoe roughness.

A frame element of. the type mentloned in the

.Oberbegrlff of Clalm 1 1s already known from

EP-0 167 658 Bl This frame element con51sts of two
basic structural parts, of which each has a side member:

~and several plate members connected in one plece at

thce the distance of the provided plate member distance
to same; the_frame element is mounted by connecting two
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side members with one another in such a manner that the
plate members on one side member grip between the plate
members on the other side area and are placed into
receiving openings constructed on said side area. In
order to hold together the frame element formed of the
basic structural parts, the basic structural parts are,
for example, additionally bolted together on the under-
side of the frame element.

A disadvantage of the known construction is that
when individual plate members and/or'side-members wear
excessively, the.entire frame element or at least
complete basic structural parts must be replaced, in the
latter case with the connection holding together the ‘
structural parts having to be disconnected in a
complicated manner and having to again be connected
after a basic structural part has been replaced. In
general still usable, nonworn parts of the frame element
are thereby also replaced, which results in high
material replacement costs; on the other hand, the
disassenmbling and aSSembling operations are timef
consuming, which-rQSults-regularly in longer down times
fOr,the'entire.SyStem.‘ This problem is made,Still.more
difficult'since several frame elements are connected
with'one another to form a grate and this graté.is in
turn,faStened“on.a grate carrier so,that, for example,

'the'necessity of replacing individual plate.members

always has the result that also the walls connected
thereto-must,be exchanged and that also their connection
to the frame,elements adjacent to the walls and to the
grate carrier must be disconnected and again connected
after the'exchange. _ -
SUMMARY OF THE INVENTION

The purpose of the invention is to provide a frame
element in which a replacement of individual, worn parts
is possible with little disassembly or assembly work and

by saving material.



10

20

30

-3 - Al itts!

The basic idea of the present invention is to divide
the frame element differently than up to now into a
frame component providing two connected side members ahd‘
individual plate members connectable to the frame. With
this the problem is addressed that primarily the.plate
members are exposed to increased wear and must be
exchanged. The construction embodying the invention
makes it possible to replace individual plate members
with little disassembly or assembly work and without
having to exchange at the same'time also the still
intact side members. The connection'of the plate mem-
bers Wlth the 51de members is structurally very easxly

accomplished, as will be described in greater detall 1n o

connection with several exemplary embodiments.
A further advantage is that the two side membere of

a frame element are no longer bholted together in the
described manner and must be connected with one another
in a different manner.

The division of the frame element carried out

" according to the present invention follows thus the
different functions of the side members on the one hand,

which preferably serve as mounting elements for the

- plate members, and of these plate members on the other |
T.hand - which preferably form.the grate surface and thus
are subjected to more wear. This division makes it, for
 example, also p0551b1e to make the frame, on the_one
- hand, and the plate members, on the other hand, of

different materials adapted at an optimum to their

respectlve functlons.

| A preferred embodiment of the lnventlon provides
that each of the 91de members has a 1ong1tud1na1 gulde
proflle thereon extendlng in a 1ongltud1nal direction

‘thereof and serving as a guide rail, and that the plate
_members have at thelr lateral edges a conformlng counter

profile cooperatlnq'W1th the respectlvely associliated
longltudlnal guide proflle. This design enables a
particularly simple mounting of the plate members by
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laying these simply one next to the other onto the
longitudinal guide profiles on the side members.

The longitudinal guide profiles can be constructed
as grooves and the conforming counter profiles
accordingly as tongue~like flanges or vice versa, as 1is
illustrated by the different exemplary embodlments.

The side members are, in a preferred development of
the invention, formed by 51dewalls which are parallel to
one another and are oriented perpendlcularly relative to
the frame plane, with the sidewalls being connected with

one another at least on a front end by a front wall

having an upper edge which is lower compared with an

upper edge of the sidewalls; the longitudinal guide

profiles are_then'proVided on the inner surfaces.Of‘the_.
sidewalls above said upper edge of the front wall, which
inner surfaces face one another, so that they terminate

‘at the front end in the front facing edges of the side-

walls. This construction makes it possible to line up
the plate members from the front end perpendicularly

 between the 51dewalls SO that the entire frame element -
‘ represents a compact outwardly smooth structural part

Wthh can be connected in a 51mple'manner gas tlght Wlth

other frame elements to form one grate.
The front end is thereby preferably the leadlng end

'in conveying dlrectlon, which correspondS'w1th the area
‘of the frame element which is exposed the most to wear

so that the plate members to be exchanged are also the

first ones to be accessible.
"In order to fix the position of the plate members in

| longltudlnal direction of the sidewalls or‘w1th respect

to adjacent plate members,.the ;nventlon provmdes

{further‘more that-the'plate members have spacing

projections designated,for’abUtment against an adjacent
plate member; they make it possible to insert each of
the plate members.up to the stop one next to the other

" into the longitudinal guide profiles, with these spacing
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projections defining also a gas-—outlet slot between the
plate members.

A further important improvement in the sense of the
above-described division of the'framé, on the one hand,
and of the plate members, on the other hand, is achieved
such that the plate members have on each of their
lateral edges a longitudinal flange designed to cover
the upper edge of an associated side member. The
longitudinal flanges rest, during insertion of the plate

members into the longitudinal guide profiles, on the
upper edge of the associated side member to cover the

upper edge of the side member. The side members are in
this manner effectively protected against a wear by the
material lylng on the grate so that an exchange of the
frames is no longer at all necessary.

By constructing the plate members such that they
each have a main section forming the grate surface and a
shoulder extending beneath an adjacent plate member, it

is provided that the conforming counter profiles

‘designated for engagement with the.longitudinal guide

profilesfand the longitudinal flanges designated for

" covering the upper edges of the side members are
.prov1ded only on the lateral edges of the main section.

In oxrder to fasten the plate members with respect to
the frame, a partlcularly simple solution is the |

'provision of an end plate member equipped with means for

facilitating a locking connection to the frame. This
end plate member is introduced as the last plate member
into the longitudinal guide profile and is connected in

‘any suitable manner to the Iframe so that it holds the )

other plate members. The_end plate'members.canfbe
secured, for éxample,.by welding, by bolting, by locking
or in any other known manner.

A preferred use of the frame elements of the
invention are so-called step grates. The frame has in
this case in its end region associated with the front
end a bottom wall and in its end region remote from the

v
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front end a top wall, with each frame element resting
with the bottom wall on a top wall of a next adjacent
frame element in a conveying direction of the material
placed thereon. The front end of all frame'elements
remains in this manner, also in the mounted state,
always easily accessible so that an exchange of
individual plate members is possible withdut
disassembling the associated frame.

Further details, advantages and characteristics
result from the following description and the drawings,
which are expressly pointed out regarding the disclosure
of all details not described in the text.

'BRIEF DESCRIPTION OF THE DRAWINGS

Exenplary embodiments of the invention are
illustrated in the drawings and will be described in
greater detail hereinafter. In the drawings:

Figure 1 is a side view of a frame element supported
on a grate carrier and of a further frame element
cooperating like a step grate with the frame element;

Figure 2 is'a'crdss-sectional view of-the,frame 
element of Figure 1 taken along the cross-sectional line

A-A;

Figure 3 isja.perspeCtiVe,illustration-of-a frame'of'
the frame element illustrated in Figure 1; .
Figure 4 is a perspective illustration of a plate

member;

Figure 5 is a perspective illustration of an end

plate member;
“ Figure 6 is a cross-sectional view of a detail of
two adjacent frame élements.
'~ DETAILED DESCRIPTION

With respect to the fo11owing description of
examples, reference is'also.made_to EP-0 167 658 Bl,
which is mentioned in the above introduction to the
description. This reference shows in Figure 8 detaills
of the basic design of a grate with the help of frame' 
elements. Several frame elements, which are connected

»
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with one another and which are arranged side-by-side
with reference to the conveying direction, result in a
row of grates; several rows of grates arranged one
behind the other in conveying direction make up the
grate. The frame elements lying and next to the other
in conveying direction can thereby be arranged steplike
as indicated in the present Figure 1.

The frame element 8, which is preferably formed of a
one-piece frame 2 and a plurality of plate members 6
arranged one next to the other in,thé conveying
direction identified by the arrow 4, is supported on a
grate carrier 10. The grate carrier 10 is connected to
a gas-supply line in a manner not illustrated. As can
be seen particularly in Figure 3, the frame 2 includes
two side members 12,14 designed as upstanding sidewalls
oriented perpendicularly to the main plane of the frame.
The sidewalls 12,14 are connected at their front ends
15, which is a leading end in conveying direction, by a
front wall 16, an upper edge of which is lower compared

with the upper edge of the sidewalls 12,14 so that the -

upper edges of the sidewalls 12,14 project upwardly

beyond the upper edge of the front wall 16.

Figures 2 and 3 show that longltudlnally extendlng
grooves 18, 20 are provided on the opposing 1nner |
surfaces of the sidewalls 12,14. The 1ong1tud1nally

‘extending grooves serve as longitudinally extending

guide profiles for supporting the plate members 6, are
arranged at a level above'the level of upper edge of the

'front'wall 16 and open outwardly in the region of the

front end of the frame soO that the grooves are acces-
sible from the front facing end. |
Figure 4'shows a plate nember 6. The plate member
consists essentially of a main section 22 forming a
grate surface and a shoulder 24 arranged cn the main
section, which shoulder extends, in the manner
illustrated in Figure 1, beneath a main section of an
adjacent plate member. Tongue-like flanges 26,28 are

»
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provided on the lateral edges of the main section 22,
which tongue-like flanges are formed to conform
complementarily with respect to the longitudinally
extending grooves 18,20. The plate members 6 are
inserted one after the other into the longitudinally
extending grooves 18,20 from the front end 15 of the'
frame. ' 1

Two spacing projections 30,32 are provided on the
edges of the main section 22 fading away from the front
end, which spac1ng pro;ectlons engage the opposite edges
of the main section 22 of the respectlvely earller
inserted plate member 6. These spacing prOJectlons
sexve to deflne a gas~vent1ng slot 34 between the
mutually adjacent plate members 6 (see Figure 1). The
spacing projections can easily be reduced in size by a
metal shaving process or can be increased in size by
building the area up through welding so that the width
of the slot can be varied. '

In order to secure the plate members 6 in the frame,

‘an end plate member 36 is inserted last. The end plate
member 36 differs from.a regular plate member 6 in: that
' the maln section 38 thereof has at its end, Wthh is. the |

tralllng end relative to the 1nsertlon dlrectlon, a '

.downwardly extendlng end flange 40 extendlng essen~

tlally to the upper edge of the front wall 16. Means

' for facilitating a locking of the end plate member 36 to

the frame 2 are provided on the end flange 40, on the
one hand, and on the front wall 16, on the other hand.

 At'least one of the two’adjaCent edges of the end flange

40 or of the front wall 16 has preferably, in the
illustrated exemplary embodlment a bevel enabllng in a

.31mp1e manner the creatlon of a connectlng welding seam
42.

Figure 6 shows a detail'of another exemplary.
embodiment of the longitudinal guide for the plate

members in the frame. Figure 6 shows two adjacent

sidewalls 44,46 of two frame elements arranged side-by-.

-
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side in a row of grates. The sidewalls 44,46 have at
their restive upper end a tongue-like flange 48,50
serving as a longitudinally extending guide profile,
while the conforming profiles arranged on the plate
members 52,54 are constructed as grooves 56,58 conform-
ing complimentarily with respect to the tongue-like
flanges.

Figure 6 shows further more that the plate members
52,54 have on each of their lateral edges a
longitudinally extending flange 56,58 designed to cover:
the upper edge of an associated sidewall 44,46. These
flanges prevent the sidewalls 44,46 from coming into -
contact with goods lylng on the grate so that'wear is
limited to those plate members which can. be exchanged
easily.

Figures 1 and 3 show that the frame 2 has in its end
area associated with the front end 15 a bottom wall 60
covering from below the area between the sidewalls that
projects outwardly beyond the grate-carrier 10.' The

area of the frame placed onto the grate carrier 10 is

open at the bottom so that gas can enter from the grate
carrier into the frame element 8 and can flow to the
gas~vent1ng slots 34. The bottom wall 60 closes off the
frame 2 in the area projecting outwardly beyond the-

grate carrier 10 in a gas tlght manner in a downward

direction.

- The end of the frame 2 remcte from the.front end 15
is covered by a top wall 62. The first plate member

~rests against'an end edge of the top wall, which edge

faces the front end. The top wall is in its area facing

the front end preferably profiled similar to the proflle‘
of the main section 22 of a plate member so that between

the top wall and the shoulder 24 of the flrst plate

member there is also formed a gas-ventlng slot.
Flgures 1 and 2 each show a shaded area 1dent1f1ed

by the reference numeral 64 which characterlzes the

usual wear pattern of a frame element. From this
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results that it is preferably the leading areas in =
transporting direction that are subjected to material
wear. The welding seam 42"fixing the end plate member
36 is separated in the case of the exemplary embodiment
described in connection with Figures 1 to 5 when the
wear has reached a permissible limit sa that the front
plate members can be removed and can be replaced with
new ones. The weay on the upper edges of the 31dewalls
12,14 is, for example, compensated for by building the
area up through welding. It thereby helps the easy
exchange of the plate-members that the-plate memnbers
subjected to the greatest wear are arranged in the area
of the front end 15 so that they can be exchanged
without dlsassembly of the not worn plate members.

An exchange of the plate members 52;54 is sufficient
in the exemplary embodiment described in connection with
Figure 6 since the sidewalls 44,46 cannot be exposed to
wear. | .

Figure 1 shows schematically the arrangement of a
‘further frame element 70 having a further row of grates,'
which frame element 70 is arranged in transportlng

-dlrectlon 4 in front of the frame element 2. The row of
'  grates'is arranged of fset steplike in a downward '
gdirection.'-The upper;frame element 8 overlaps thereby
“the lower frame element 70 at most in the area of the:
"top wall 62 so that the active grate surface area is not
reduced. Furthermore it can be seen that the front end

~ of all frame elements 1is always accessible because ef

the stepped arrangement so that an exchange of the most
‘worn plate members 6 is possible,witheﬁt-disaSSembling
the'frame elements.. A1so other repairs due to wear can
be addressed from above, as for example building the
area up threugh'Welding of the sidewalls 12,14, 1is
possible without disassembling the frame elements.
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CLAIMS:

1. A grate element for constructing a grate, comprising
two side webs arranged at a spacing relative to each
other and a;plurality of plate bodies which are arranged
between said side webs one behind the other 1i1n the
longitudinal direction thereof and between which is left
a respective gas-blowout slot wherein the side webs are
formed by two mutually oppositely disposed limbs of a
frame, the plate bodies are each 1n the form of
respective individual components releasably connectable
to the side webs, the side webs each have a longitudinal
guide profile which extends in the longitudinal direction
thereof and which permits only longitudinal displacement,
and at their lateral ends the plate bodies each have a
respective counter-profile co-operating with an

associated longitudinal guide profile.

2. A grate element according to claim 1, wherein the
longitudinal guide profiles at the insides of the side
webs are in the form of longitudinal grooves and the
counter-profiles are in the form of rib-like flanges
which are complementary with respect to the longitudinal

grooves.

3. A grate element according to claim 1, wherein the
longitudinal guide profiles at the insides of the side
webs are in the form of rib-like flanges and the counter-
profiles are in the form of grooves which are

complementary with respect to the rib-like flanges.

4, A grate element according to any one of claims 1 to
3, inclusive, wherein the side webs are formed by
mutually parallel side walls which are disposed
perpendicularly to the plane of the frame, said side
walls are connected at least at a first end of the frame
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by an end wall of a wall height which is less than the
side walls and the longitudinal guide profiles are formed
at the mutually facing inside surfaces of the side walls
above the end wall and terminate at the first end of the
frame in the end edges of the side wall.

5. A grate element according to any one of claims 1 to
4. inclusive, wherein the plate bodies have front and/or
rear spacing projections which face an adjacent plate
body and which are intended to bear against an adjacent
plate body and which define the gas discharge slot

remaining between them.

6. A grate element according to any one of claims 1 to
5, inclusive, wherein at each of their lateral ends the
plate bodies have a respective longitudinal flange which
is designed to cover over the upper edge of an associated

side web.

7. A grate element according to any one of claims 1 to
6, inclusive, wherein the plate bodies each have a main
portion forming the grate surface and a projection which
engages under an adjacent plate body, and the counter-
profiles are respectively provided at the lateral ends of

the main portion.

8. A grate element according to claim 7, wherein the
counter-profiles are longitudinal flanges respectively
provided at the lateral ends of the main portion.

9. A grate element according to any one of claims 1 to
8 inclusive, wherein there is provided a terminal plate

body which has means for arresting same to the frame.

10. A grate element according to any one of claims 1 to
9, inclusive, wherein in its end region which 1s
associated with the first end of the frame the frame has

a bottom wall.



-13-

2077724

11. A grate element according to any one of claims 1 to

10, inclusive, wherein in its end region which is remote

from the first end of the frame the frame has a top wall.

12. A grate element according to
end towards the first end of the
a longitudinal sectional profile
main portion of a plate body.

claim 11, wherein at its
frame the top wall i1s of
corresponding to the

13. A grate element according to any one of claims 1 to

12, 1nclusive, wherein the frame

1s provided with means

for mounting same on a grate carrier and means for

connection to further frames forming a row of grates.
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