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firefg%ate, in particular for waste incinerators, with partly overlapBingsw
rows of grate bars, wherein along the |ongitudinal axis the grate bal P4 o209 -
are alternately 5 fi xed and novabl e and wherein the grate bar rows are
bordered, or bounded, by grate side plates. The grate side plates are
novabl e transverse to their |ongitudi nal axes and can be pressed towards

the grate bar rows by tensioning devices, which are held in the 10 oven
wal I and which are shaped as piston-cylinder- units. Wth one known
conbustion grate of this kind (DE-41 05 331 Cl), the grate side plates are
gui ded at the upper and | ower edges by grate bar shields, 15 )
particul arly shields which appear u-shaped, and the grate bar shields are
fastened to grate bar supports. Hydraulic cylinders serve as tensioning
devices and are provided at both ends of the grate side plates, so that
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FIRE GRATE, IN PARTICULAR //
FOR WASTE INCINERATORS
The invention relates to a fire grate, in

particular for waste incinerators, with partly
overlapping rows of grate bars, wherein along the
_lonqitudinal axis the grate bar rows are alternately

5 fixed and movable and wherein the grate bar rows are
bordered, or bounded, by grate side plates. The grate
side plates are movable transverse to their
longitudinal axes and can be pressed towards the grate
bar rows by tensioning devices, which are held in the

10 oven wall and which are shaped as piston-cylinder-
units.

With one known combustion grate of this kind
(DE-41 05 331 C1), the grate side plates are guided at
the upper and lower edges by grate bar shields,

15 particularly shields which appear u—shaped, and the
grate bar shields are fastened to grate bar supports.
Hydraulic cylinders serve as tensioning devices and are
provided at both ends of the grate sidé plates, so that

each hydraulic unit pushes both ends of adjacent grate



each hydraulic unit pushes both ends of adjacent grate -2- side plates.
Along their longitudinal axis the stationary grate bars secure directly to
.khe grate side plates. For each of the longitudinally novable grate bars a
glide piece is provided, guided in the grate 5 ~ side plates onto which
an additional hydraulic- cylinder-unit act® which extends freely through

order {0 equal P35 RIAHR e engh Hitoto e R i L PEE BiSeen the
novabl e and th : ' r r a3 f [ vani.age of
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may 15 CaupRri laf igld adn$iled@N 10 pridialdily, Ml th HHe Grate
S side plates onto which an additional hydraulic-
cylinder-unit acts, which extends freely through the
- grate side plate with its ram. Relatively high expense
" is incurred, in order to equalize the different
conditions that may arise between the movable and the
10 fixed grate bar rows. One further disadvantage of this
_design relates to the narrow guiding of the grate side ‘
plates in the u-shape guidings, in particular under the
influence of dust, which is unavoidable in a combustion
chamber. In this environment, dust accumulation may
15 cause tilting and jamming, thereby adversely affecting
the use of the grate.
The objective of the invention is to design a
grate characteriéed according to claim 1, achieving a
relatively trouble~free use of the grate and the
20 tensioning devices including the grate side plates,
with relatively low constructional expense.
The invention reaches this objective by
“starting with a grate of the above-mentioned kind, by
rigidly securing a piston of the tensioning device onto
25 each grate side plate to support and guide the grate
guide plate only with the piston, and the tensioning
device includes a cylinder opeh towards the combustion

chamber with a hollow-piston guided therein. The



the uyse of the grate. The objective of the invention is to design a grate
characterized according to claim1, achieving a relatively trouble-free use
of the grate and the 20 t ensi oni ng devi ces including the grate side
plates, with relatively | ow constructional -expense. The invention reaches
this objective by starting with a grate of the above-nentioned kind, by

rigidly securing a piston of the t ensi oni mP-devi ce onto 25 each grate
side plate to support and guide the grate gU|de plate onl mnth t he p|ston
and the tensi-onPiFtaay |J@e‘-‘1 qRf PY, & BRGNS Eento &l |on
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sealingly guided by a “piston-shirt” located within the
5 cylinder.

This design improﬁes over the prior art, or.
current state of the art, because no further guidings
for the grate side plates are necessary, since the
guiding and supporting tasks are provided by the

10 tensioning device itself, to which the grate side
plates are in each case rigidly secured. Prior
problems related to tilting and jamming of the grates
are thus avoided. The constructional expense is also
minimized, because no additional guidings for the grate

15 side plates are necessary.

In order to have the piston of the tensioning
device perform the guiding task in a very reliable way,‘
another aspect of the invention contemplates providing
the “piston-shirt” with a length longer than the depth

20 of the cylinder. With this feature, during all stroke
movements which the tensioning device has to carry out
during operation of the grate, there is at all times a
sufficient guiding length of the piston inside the -
cylinder.

25 According to a further aspect of the
invention, which is advantageous for proper guiding of
the pistons and thereby for propér guiding, i.e., no-

sticking, of the grate side plate, the diameter of the



. sealingly guided by a "piston-shirt" |ocated wwthin the 5 cylinder.
This design inproves over the prior art, or current state of the art,
because no further guidings for the grate side plates are necessary, since
t he gui di ng and supporting tasks are provided by the 10 t ensi oni ng
dBvice itself, to-which the grate side plates are in each case rigidly
secur ed. Prior foblens related to tilting and %ann1n of the grates are
t hus avoi ded. I$&FE€P§tf%kfl%ﬁ%?°%§p%ﬁ§ep¥§f%¥% 1yi airFutar pacenessno
addi ti onal guidj the rate 15 g% are_necessary
order to have t%%g€+%? ?EnE?%ﬂlﬂﬁe §£€ geF?%rh?%ﬂBtgﬂdehﬁ t ask
in a very reli as ct of he l pvention conte
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tensi oni ng device has to carry o uring operatlon grate,"there is
at all tigres a whidhCi®Mt othéli SambePdhe Phel§Riding OBel D8k dfotNene :
grate side plate, a proper guiding of the grate side
° .plate is guaranteed at a low constructional expense.
This proper guiding is assured even during technical
faults in the use of the grate, which may result from
10 objects entering in between neighboring grate bars.
According to still another advantageous
aspect of the invention, neighboring or adjacent
pistons are connected to each other by guiding bars,
which flexibly connect the free ends of neighboring
15 pistons. These guiding bars not only help to avoid
rolling or twisting of the pistons, they also serve to
influence neighboring pistons of neighboring tensioning
devices in a way such that one piston takes along the
néighboring piston up to a certain extent. Thereby a
20 connection is made between the separate tensioning
devices just like a limb chain, which has effects on
edach of the neighboring pistons, so that like a wavy
line the grate side plates can adapt to the different
stretch conditions of the grate bar rows, which lay one
25 on top of the other like roof tiles. By doing sd,'
there is no need for additional tensioning devices as

required by conventional state of the art waste

incinerator tensioning devices, which reach through the



cylinder. 25 ~According to a further aspect of the invention,
whi ch i s advant ageous for proper guiding of the pistons and thereby for
proper guiding, i.e., no- sticking, of the grate side plate, the dianeter
of ~t he -4- pistons (the pistons are preferably circular in cross
section), is larger than one half of the height of the grate side plate.
Due to the |arge dinmension of the cylinder$-and the pistons of the

tensioning device, 5 ,_ which is at the sane_tine the guiding device for
the grate side PFate s3a6 plateyfogass Sinestlyr aponsithe ﬂ}%aili% grate
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known grate designs.
5 According to yet another aspect of the
._invention, each of the joint connections between the
pistons and the guiding bar has a joint bolt which is
oriented at a right angle to the longitudinal axis or
the piston, and which extends through the guiding bar
10 and is retained by spaced support tongues wﬁich are
rigidly secured to the piston and which hold the
guiding bar therebetween. Thereby a robust and simple
consﬁructive connection between neighboring pistons is
made, which allows for reciprocal or mutual
15 compensation of different stretch states of grate bar
rovs.

Due to the fact that there are ﬁo additional
guiding devices needed (particularly guiding devices of
the prior art, which are constructionally lavish and

20 require a relatively large amount of space), the
invention contemplates a further design advantage which
relates to the fact that the cylinders are fastened
concisely to the bottom of an oven wall recess,
setback, having a depth measurement such that the grate

25 side plates secured to the open ends of the cylinder
are aligned with the oven wall at operating tempefature
of the grate bars. Additional space to provide

additional guiding devices for the grate side plates is



aspect of the invention, neighboring or adjacent pistons are connected to
- each other by guiding bars, which flexibly connect the free ends of

snei ghboring 15 pi stons. These guiding bars not only help to avoid
rolling or twisting of the pistons, they akso serve to influence

nei ghboring pistons of nei ghboring tensioning devices in a way such that

one piston take I ei ghbQ{.L R0 +RL.SLO0R JUR A i tent.
Thergby'a 20 ﬁogoﬁﬁgg%ggﬁgfsgﬁagéh%ef%ggk ?-eﬂgegg%gfg%%gﬁgFgﬁing devi ces

just like a.lingeshghingVBikpBnias ogf the! dveR §adl Qe o el Haduidad

pi stons, so that like a wavy |line the grate side plates can adapt to the

different stretgpaeengeguipemehtshe guaheabaitional Whicthts b oRpate on
top of the other |like roof tiles. By doing so, there is no need for

addi ti onal tenswermengeduireds hsweeenir by kpnventdonadnguidinge of the art
wast e i ncinerator tensioning devices, which reach through the
5 devices. -
In order to increase the heat resistance of
- the grate side plates, which obviously can be created
as simple plates, the invention contemplates designing
the grate side plates with double walls and a carrying

10 6r support plate connected to the piston, as well as a
grate border plate depending therefrom made of high
temperature resisting material and having backside
support ribs (on the side of the carrying plate),
extending transverse to the longitudinal axis of the

15 grate border plate. With this design the grate side
plate can have a smaller size than usual (compared to
the prior art conventional side plates), because it is
covered by the grate border plate which has larger
height and length dimensions.

20 : Preferably, the grate border plate comprises
several smaller plate parts, or portions, arranged in
longitudinal alignment with some amount of spacing .
thérebetween, along the lbngitudinal direction of the
carrying plate, the total length of the plate portions

25 correspondingAto the length of the carrying plate.

Still another advantageous aspect of the

invention relates to the fact that each of the grate

side plates has a flange along its upper edge extending



grate side plate to act directly upon the novable grate bar rows and which
are=general ly very expensive. Thus, this invention avoids the technical
expense of these known grate designs. 5 According to yet
anot her aspect of the invention, each of e joint connections between the
prstons and the guiding bar has a joint bolT which is oriented at a right

angle to the | qpgi ifﬁa | t he Jaj st ' s, through the
gui di ng bar 10 aﬁ I'S ds)e&ltrgiv%él&'by %%c@%“%&o%%ﬁ%ée%ﬁ ch are
rigidly secureddvariify Risddd sadhedy &b Rald! dvis %%l,”kzt@fezt bet ween.
Thereby a robust and sinpl e constructive connection between neil ghtboring.

pi stons is madeyitiisthelldiQrdite 'Sfddd Adre¥etddip) ile., aconpensation
of different stretch states of grate bar rows. Due to the fact that there

are no additi onralagiiviilyy Mbvee aolwedinte ( parHdrabyrd Yeaptalimg devi ces of
the prior art, which are constructionally |lavish and 20 require a
rel ativelS | ar gerohembitornfiss pedteevachagainst ingress of dust and
other parts, which could otherwise enter behind the
- .grate side plates.
| To improve this barrier, or ingress
prevention, according to a further advantageous aspect

10- of the invention an elastically yielding seal is |
located between the free edge of the flange of the
grate side plate, particularly the free edge of the
grate border plate, and the oven wall, preferably with
the seal fastened to the oven wall. Such a seal

15 consists of mineral components, in a known way, which
are accordingly heat resistant and sufficiently elastic
to accommodate the movement of the grate side plate,
particularly the grate bor&er plate, and to provide an
effective seal.

20 ' A furtﬁer improvement of the seal relates to
the use of a bridge extendinq longitudinally along the
backside of the grate side plate, particularly the
carrying plate, which extends sealingly into a
horizontal groove formed in the seal.

25 . In order to protect the seal from excessive
stress due to dust, a'further design of the invention

contemplates including a hollow space within the

covering ledge, and opening toward the flange. This



i nvention contenplates a further design advantage which relates to the fact
that t.he cylinders are fastened concisely to the bottom of an oven wall
recess, setback, having a depth measurenment such that the grate 25 si de
plates secured to the open ends of the cylinder are aligned with the oven
wal | at operating tenperature of the grate bars. Additional space to
provide additional guiding devices for the-&fate side plates is not
necessary, so that there is no need for extra designi ng expense of the oven
wal | due to theSPa@fc@ays e Sammed airdihess . lr&ﬁﬁf@dcﬁhﬁ%a@fa%nts of
space were required, however, by conventional guidin devices. In

order to increaSOVeFdNekdeddsy dharabwr (Had r‘?ﬁ@ WE%@ESSeW%
desi gni ny the gRAEsdl g aﬁﬁ%ﬁ%@?xﬁ@%&@%& e rgrate side
plate, particularly the grate border plate, and the
5 covering ledge, thereby providing a void space for any
- entering air and airborne dust, so that the dust
penetration between the upper edge of the grate side
plate, particularly the grate border plate, and the
covering ledge is mostly prevented. This reduces dust

10 exposure for the seal thereby enabling it to perform:
its sealing function for a longer period of time.

In order to adjust the tensioning device to
the respective circumstances, or conditions, according
to still another aspect of the invention the spring

15  element may be adjustable in its tension.

The invention will be more readily understood
in view of the following drawings and detailed
deséription, wﬁich are exemplary in nature. The
drawings show:

20 Fig. 1: A vertical séction through a
tensioning device with carrying plate and grate border
plate;

Fig. 2: A view in the direction of the
section lines II-II in Fig. 1;

25 Fig. 3: A sectional view according the lines
ITI-III in Fig. 2; and

Fig. 4: A vertical section, similar to

Fig. 1, of another embodiment of the invention.



10 or support plate connected to the piston, as well as a grate border
pl ate_ dependi ng therefrom made of high tenperature resisting material and.
[havi ng backsi de support ribs (on the side of the carrying plate), extending
transverse to the longitudinal axis of the 15 grate border plate. Wth
thi's design the grate side plate can have & smaller size than usual
(conpared to the prior art conventi onal sigg%plates), because it is covered
by the grate border plate which has |arger height and | ength di mensions. 20

Preferably, the grate bordeirdileétice mﬁﬁ%ﬁf\@éﬁr§r@élﬁ et QPRI LS,
' ' nt wth

or portions, arranged in longitudinal align sonme anmount of spacing

therebet ween, alRéidde |sunddr oy Fidcasd | o oft ke ARdignP Pl Eie, the
total length of the plate portions 25 corresponding to the | ength of

the carrying pl ajrateyt iintanviich ssard hocansiasiiegtideficde areention
relates to the fact that each of the grate side plates has a flange al ong
its upper edge suranfjed, the tensioning device referred to generally

5 by reference numeral [3]. Each tensioning device (3]

- includes an open cylinder [4] which opens towards a |
combustion chamber, and which is fastened securely with
one open end onto a bottom or outermost bortion [5] of
the recess [2], for example by a welding seal [6].

10 Within the cylinder [4] a hollow piston [7]'with its
piston shirt [8], is guided and sealed by a seal [9] to
prevent dust from entering the interior of the cylinder
[4]. The piston shirt (8] is designed longer than the
depth of the cylinder (4], so that it is guided

15 sufficiently at all times during all stroke movements.
At the bottom (10] of the piston (7] there is a
carrying, or support, plate [12] solidly fastened.by.'
screws [(11], onto which a group of grate border plates,
or plate portions [13] (Fig. 3) depend to provide heat

20 protection. The grate border platés have bowed upper
ends [14] and ribs [15] extending therefrom with
depending grooves [16]. The grate border plate [13]
also has a flange [17] on its upper edge, extending
towards the oven wall, and a free end (18] thereof

25 engages an elastic seal (19], which is held to the
bottom [5] of the recess [2] of the oven wall [1], by a

support [20]}. A covering ledge [21] is also secured to

the oven wall above the flange [17] of the grate border



toward the oven wall. The flange is covered by a covering | edge secured to
the oven wall, preferably with some clearance space therebetween, i.e., a
rel atively 1 oose tol erance. Thereby a certain 5 protection is achi eved
agai nst ingress of dust and other parts, whi ch could otherw se enter behind
the grate side plates. To inprove this barrier, or ingress prevention,
according to a further advantageous aspect140 of the invention an

el astically yielding seal is |ocated between the free edge of the flange of
the grate side plate [A3]t. cThe [leddee [f2ige ied formed e @satto evkeraml at e,
and the oven wall, preferably with the seal fastened to the oven wall. Such
a seal 15 cdmyiented Vshapesd kendhd22dt and @ haddeowh space vidxh are -
accordingly heat resistant and sufficient%&;ﬂastic to accommodat e t he

movenent of t he texebediaye qreated by tthaushare 172 lgr ath@ oiRAGE pi3tk, and
to provide an defined by ledge ([21] is mostly covered by the flange

5 [17], so that a void or relaxation space is created
- therebetween, just like a labyrinth seal. In the shown
example the grate side plate comprises the carrying
plate [12] and the grate border plate [13]. If both
conmponents are designed as a single combined structure,
10 the combined grate side plate has the same outer
.appearance as the grate border plate [13].

The grate border plates [13], which are hung
on the carrying plate [12], one alongside the other
with small gaps [24] therebetween, have a total length

15 - which corresponds to the length of the carrying plate
[(12], so that there is no covering between adjacently
located carrying plates [12] at the gap [25]. Thereby
each of the carrying plates [12] and the grate border
plates [13] attached thereto can move together

20 transverse to the longitudinal direction of the grate,
due to extension of the grate caused by the action of
the tensioning device [3].

In order to operate the tensioning device [3]
to cause this movement, a compression spring [26] is

25 provided inside the hollow piston (7], with one end
thereof secured to a bottom [{10] of the piston [7] and
the other end secured to a backplate [27] which is

shaped to conform to the inner diameter of the hollow



effective seal. 20 A further inprovenent of the seal relates
to the use of a bridge extending longitudinally along the backside of the
grate side plate, particularly the carrying plate, which extends sealingly
into a horizontal groove forned in the seal. 25 In order to
protect the seal from excessive stress duwdal=o dust, a further design of the
I nvention contenpl ates including a hollow space within the covering | edge,
and openi ng t okstamd 71 angdhe Mackplata- [ 2phcks negated f at nle bgnd het

i ntegral shape of the covering | edge, whereby a kind of a, labyrinth sealing
effect is creat’d¥y asbiuiiing r%"f?‘&ng%gbf Which % cSereed| ko aaputcul arl y
the grate bord

voi d space for gﬁtﬁeﬁ% %?@%&%ﬁ—f@%ﬁ@ﬂéﬁ dgg% %ﬁhgig‘?%’épégﬂgﬁgg :
which is secured by a counternut [31]. On its outer
5 end, i.e., outside of the cylinder [4] and outside the
chamber, the adjusting screw [28] has a head-shaped
" -handle [32] with a throughbore [33], into which an
| accordingly thick bar can be inserted in order to twist
the adjusting screw [28] and to adjust the tension of
10 the pressure spring {26].
The piston [7] extends out of the cylinder
{4] a distance such that the grate border plates [13)
and essentially aligned, or lined up with, the oven
wall [1]. Within the free space, which is formed by
15 the recess [2], the neighboring pistons [7] are
flexibly connected by guiding bars [34]. Spaced
support tongues [35] are fastened, for example by
welding, onto opposite sides of the piston shirt [8] of
each piston [7]. The spaced support tongues [{35) also
20 hold therebetween the guiding bar [34], and a joint
connection is made via a joint bolt [36] which extends
through aligned holes in the spaced support tongues
[35) and the guiding bar [34]. Due to the fact that
the pistons [7)] of neighboring tensioning devices [3)
25 = are flexibly connected by the guiding bars [34], a
twisting of the pistons (7] in their respective
cylinders [4] and a twisting of the carrying plates

{12] is avoided. Also, the mutual influence of



penetration between the upper edge of the grate side plate, particularly
the~gr.ate border plate, and the covering |ledge is nostly prevented. This
reduces dust 10 exposure for the seal thereby enabling it to perform
its sealing function for a |l onger period af tinme. In order to adjust the
t€nsi oni ng device to the respective circOdBtances, or conditions, according

to still another _aspect of. the invention the sprj el eppnt may be
adj ustabl e in TR, deMices, i‘oh 3F Jte‘%'é:{ H%féa?ee?ﬁliqv rstood in

i ew of the fol) quj ' id | PLAL e LS
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5 be caused on the one hand by the different heat burdens
of the grate bars, or by pieces of slag, which
- sometimes enter in between the grate bars.
| Each carrying plate [{12] is attached to one
tensioning device [3], by which the carrying plate is
10 supported and guided. 1In order to achieve proper
guiding, the piston {7] and the respective cylinder [4)
have a diameter as large as possible, with the diameter
of the piston being almost as great as the height of
the carrying plate [12]. The length of the piston
15 shirt [8] also promotes a stable guiding of the piston
' (7] and thereby of the carrying plate [12]. Each
carrying plate {12] éan either be attéched té a single
grafe bar row or the carrying plates can also have a
greater length, so that they spread in part over the
20 following grate bar row or even over several grate bar:
rows. In order to enable the carrying plates to resist
the recurring forces, bridges [37] are secured to the
backsides thereof, for example by welding. To increase
the stability of the grate border plate [13], ribs [38]
25 (Fig. 3) are provided on the backsides, which run
transverse to the longitudinal direction of the

carrying plate (12]. Due to the spacing between these

ribs [38], in the vertical direction hollow spaces [39]



Fig. 4. Avertical section, simlar to Fig. 1, of another enbodi ment of the

i nventi on. -9- Reference nuneral [1] refers to an oven wall having a

.setback, or recess [2] at the height of the grate, into which several

tensi oni ng devi ces are arranged, the tensioning device referred to

generally 5 by reference nuneral [3].~13Each tensioning device [3]

I ncl udes an open cyli nder [3£qwhich opens towards a conbustion chanber, and
’

which is fasterfft® STRERY 4P i Shhebreshy ahx can peRterm BFoButhe nost
sy on B of it cgces {Elend LR S DR ELY 0 pel fCl 10
gt ded 2 weal B SRk |81 4000 BHE b U K PAREL Ao LTS,
of the cylinderefdloas¥yiffipidtdS BULe the seal [19], this
5 upwardly flowing cooling air coming out of the lower
‘air box is not able to flow around the grate laterally.
- For this reason, the lower air box causes practically.
" no dust wear or strain, and the seal [9] is sufficient
enough to keep dust from entering into the cylinder
10 [4].
Fig. 4 shows a variation of the seal bhetween
the grate border plates and the oven wall. According
to this variation, the seal [19'] has a greater
vertical dimension and also has a horizontal groove
15 [40], into which a lengthened bridge [37'] extends to
achieve additional sealing. Except for this
difference,' the design shown in Fig. 4 is identical

with the design referring to Figs. 1, 2, 3.



15 sufficiently at all tines during all stroke novements._At_the hottom -
[10] of the piston [7] there is a carrying, or support, plate [12] solidly

fastened. by screws [11], onto which a group of grate bord m

pl ate portions [13] (Fig. 3) depend to preovide heat 20 HI cumm"mlm”mie
grate border plates have bowed upper endsl#14] and ribs [15] ext'endin§ *
therefrom wi th dependi ng grooves [16]. The grate border plate [13] also has
a flange [17] on its upper edge, ex?%ﬁﬁpﬁgggéﬁﬂﬁds the oven wall, and a
free end [18] thereof 25.. es .an_el asti sea£ﬂ :ﬁgﬁ mhich.is held to
the bottom [5] t1c’>f the reld¥s ?%%%%r tﬁ?eP&fg%‘iﬁﬁr[ ‘[ ABEWARHR (201, A
covering | edgej ' ur%% EQE Mﬁ%l ﬁﬁgﬂ/ t ange [ 17]
of the grate bo&lgzé%‘eﬁt%f%o%%g‘tg fg]?( hgq'l\é?j)gle I |s°etf (#iﬁde%i so as to
have an i nver t ger¥,simeed ke nd d2 i d dhdithldiH=3Pas6 d 4Hle grate bar

5 rows are arranged alternately fixed and movable and

wherein the grate bar rows are bordered by grate side
* plates, the grate side plates being movable transversé
' ﬁb their longitudinal axes and pressable towards the
grate bar rows by tensioning devices which are held in
10 ﬁhe oven wall and which are shaped as piston cylinder
| units,'the invention further characterized in that each
grate side plate (12, 13) is secured to a piston (7) of
the tensioning device (3) and supported and guided only
by the piston (7), the tensioning device (3) having a
15 cylinder (4) open towards the combustion chamber and a
hollow piston (7) guided therein, which is charged by a
spring element (26), supported by the bottom (29) of
the cylinder (4), the piston (7) being securely
fastened to the grate side plate (12, 13) with a piston
20 bottom (10) and being sealingly guided by a “piston-

shirt” (8) located inside the cylinder (4).



t her ebel ow created by the shape [22]. The space [23]—deiLned_by_Lﬁggg_Lgl]
Is nostly covered by the flange 5 [17], so that a void or relaxation

space is created therebetween, just like a Iabyrinth ﬂﬂ! J l F
exanple the grate side plate conprises the carrying pl HI"E HMﬁﬂf uun
grate border plate [13] | f both conponeritdP-are de5|gned as stndgle*

conbi ned struct conbi ned ?rate si de pl at.e _has the sane outer

appear ance as t#e grate bg?ﬁe ipeagEatespt ?ﬂélﬁréteaBSrGEFtﬁﬁﬁtes [13],

s o M SotdE SR XA SPLALE Liglr Qe RERATN R BT LD

to the length Oi?ﬁaf%cgﬁé%épgtﬂgﬁtghng%gtﬁoiﬁ?éﬁF Fﬁi?nhérno covering

bet ween adj acent carr [25]. Thereby
- each of the carrying plates [12] and the grate border plates [13] attached
t hereto can nove together 20 transverse to the longitudinal direction

of the grate, dmg to extepréopipé §Patersetectaifned By bheapat kadthbrt he
t ensi oni ng device [3].
characterized in that each of the pistons has a
- .circular shape and a diameter which is greater than one

"~ half of the height of the grate side plate.

4. The fire grate of claims 1, 2 or 3, and
further characterized in that neighboring pistons (7)
are flexibly connected with each other along their free

ends by guiding bars (34).

5. The fire grate of claim 4, and further
characterized in that a joint connection resides
between the piston (7) and the guiding bar (34),
including a joint bolt (36) oriented at a right angle

5 " to the longitudinal axis of the piston (7) and
extending through the guiding bar (34), the joint bolt
held by support tongues (35) which are rigidly held.on
the piston (7) and which ‘'hold the guiding bar (34)

therebetween.



In order to operate the tensioning device [3] to cause this novenent, a

conpression spring [26] is 25 provi ded inside the hIlI ' ﬂﬂﬂﬂ
Wi th one end thereof secured to a bottom[10] of the pi atl ﬂ“[lmnmm I
ot her end secured to a backplate [27] which is shaped to Ttorffotrm to the

i fner di ameter of the hollow pi-ston [ 716-The backplate [27] is seated at
the end of an adjusting scrgm%géé], which is screwed into a_nut [30]
f

secured to the $ottom [20fR gyRFRdef Pue RRJCIRLIRA 155scdBfed by a
counternut [ 31]

it ter,5 . end, j.g. .. outside. of t cylinder [4
and out si de thefﬂﬁgh% f?ggﬁﬁéﬁﬁfﬁg?ﬁnbnsEbﬁﬁlf&%f°§g§ngeﬁ§agighéﬁéd_hanglL
32 i th th 3 ' ' | ' b b
nserted in or PEREERCEe ke bELEGRT(RD 88 EFTBYdn Sekep) 8r BpehiEn"”
tﬁgs'cglni g; erlO (2) } "8oPA8SEY BeSPELEEskdtht dNGePthl Blich /tng¥! gfids out of
5 grate side plates (12, 13) at the operating temperature

of the grate bars are aligned with the oven wall (1).

7. The fire grate of one of claims 1-6, and
further characterized-in that each of the grate side
plates has a double wall, including a carrying plate
(12) cohnected to the piston (7) and a grate border

5 plate (13) depending therefrom, the grate border plate
(13) having ribs (38) extending toward the carrying |
plate (12) and oriented transverse to the longitudinal

axis.

8. The fire grate of claim 7, and further
characterized in that the grate border plate (13) has
at least two plate parts arranged one next to another
along the longitudinal direction of the carrying plate
5 (12), the total length of‘the plate parts corresponding

to the length of the carrying plate (12).



[4] a distance such that the grate border plates [13] _and essentially
aligned, or lined up with, the oven wall [1]. Wthin the free space;—whi-ch
i's formed by 15 the recess [2], the neighboring pigt | -1

flexi bly connected by guiding bars [34]. Spaced supporﬂ’"mm,,@ﬂ,QME
fastened, for exanple by welding, onto opposite sides of*tlie pis B t
[8] of each piston [7]. The spaced supportiZengues [35] al so 20 hol d

t her ebet ween the guiding bar [34], and a joint connection is made via a
joint bolt [36] %which ext e five@nate iageardineste Pne oL fethe Faiwor t

tongues [35] and theéﬁridin bar [34]. Due to_the fact that thgagistons [ 7]
of nei ghboring t&adei 8§ e Chagjackerized, i fthak #3CR phddi®d by the

i di b 34 twsti ft I St [ 7], i n thei ti
Qi indors 14) aftrara ol wibses 0% i npdrtietenty WEU0 bl A so

the nutual 'nf|%%¥¥%é§6nding grate border plate (13), has a flange

5 (17) along an'upper edge thereof, the flange (17)
. extending toward the oven wall (1), and a covering
ledge (21) fastened onto the oven wall above the flange

(17) .

10. The fire grate of claim 9, and fufther
characterized in that an elastically yielding, seal
(19) is fastened to the oven wall (1) between a free
edge (18) of the flange (17) of the grate side plate

5 (12, 13), particularly the grate border plate (13), and

the oven wall (1).

11. -' The fire grate of claim 10, and further
characterized in that a bridge (37') is located along
the backside of the grate side plate (12, 13),
particularly the carrying plate (12), the bridge (37')
5 extending along the longitudinal axis and the bridge
(37') extending sealingly into a groove (40) of the

sealing volume (19').



-12- tensioning devices [3] is achieved by these guidi SO that
di fferent expansions of grate bar rows follow ng, or aaMBh,”j' ” " her
.can be conpensated. These different expansion conditio

caused on the one hand by the different heat burdens of the grate bar’s,

by pi eces of slag, which sonetines enter "|1§'between the grate bars. Each

carrying plate [12] |s attached to one tenS|o deV| ce ] whi ch the
carrying pl atey pﬁej’r’fee(ﬂ%ﬂt *e AR O reRe '{’g %Jc# BS 9 Pr oper

ding, th h d
Par ge. a5 Eoisf"bsf"@ #%’%%ﬁ SRS R AT ase% PR o1 cat s
the h ht of t t
sh?rtel[ g] af)so %?’ )nglrggﬁ%égl%k?n iaf ﬁ% @%3#1 &8 @?%%reby of
the carrying p't‘f&&ﬂdlaihe BGhdg@r (1 )19 atatreoiﬂ&t wﬁ dee fhdgched to

a single grate bar row or the carryi'ng plates can al so have a greater
Il ength, S thatbyt @Y GSFRAFIFNERin M ddering ledge (21).

- .13, The fire grate of one of claims 1-12, and
* further characterized in that the spring element (26)

is adjustable in its tension.



20 follow ng grate bar row or even over several grate bar rows. In
order to enable the carrying plates to resist the recurring s bridges
.[37] are secured to the backsides thereof, for exgm eETAS BEEN o

(Fig. 3) are provided on the backsides, wfi<h run |tran

| ongi tudi nal direction of the carrying plate [12]. Due to the spaC|ng

bet ween t hese ﬁﬂﬁ@ﬂF$8Pﬁ—$hﬁLﬁa¥$B¥195aI di rection hol | ow spaces [39]

-13- are created, into mhlch fresh aiyr can enter ,fromthe | ower area of the
gap that is creat ed by tftef FESe§§3F2]haFntSPﬂéPnPBgcgﬁV ﬁé 4Pt e border

pl ates and/or the carrying the seal [1 war dl y
fl ow ng coolinbnﬁﬂ"'él nfﬂgrgﬁ?sﬁstﬁg)l8&e?naPVeBo& i@ ﬁ HaghtSaF
around the graggyhalelatify EBbn'Bhd §8388"s1hBCphAYLE, DX causes

practically
5 tensioning device (3) includes a cylinder (4) inserted

into the oven wall, a hollow piston (7) guided therein
and a spring'(zs), which can be adjusted in its
' ténsion. The grate side plate has a carrying plate
(12) directly fastened to the piston bottom (10) with a
10 grate border plate (13) suspended, or hanging, on the
carrying plate (12). The piston (7) has diameter and
length dimensions such that it can support and guide
the grate side plate without further guiding devices.
Neighboring pistons (7) are connected flexibly to each
15 other by guiding bars (36), so that the piétons (7) can
influence each other reciprocally. An upper edge of
the grate side plate, particularly the grate border
plate (13), has a flange (17) extending toward the oven
wall. The flange (17) sealingly engages an elastical
20 seal (19), fastened onto the oven wall. An additional
covering ledge (21) covers the flange (17) and includes
a shaped part or angle (22) which bounds a hollow space
(23) between these two parts, just like a labyrinth

seal. —_—
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no dust wear or strain, and the seal [9] is sufficient enough to keep dust

fromentering into the cylinder 10 [4]. Fig. 4 shows a variation of the
seal between the grate border plates and the oven wall. According to this
variation, the seal [19'] has a greater vertical dinension and also has a
" horizontal groove 15 [40], into which a | engthened bridge [37'] extends
to achi eve additional sealing. Except for this difference, the design shown
in Fig. 4 is identical with the design referring to Figs. 1, 2, 3. -14-
Patent C ains: 1. Fire grate, in particular for use in waste _
incinerators with partly overl apping rows of grate_bar ng the
| ongi tudinal axis the grate bar 5 rows are arr{ IpUe SHEET GASBEBENY| f i xed
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wherein the grate bar

side pl ates being novable transverse to their
pressabl e towards the grate bar

rows are bordered by grate side plates,

rows by tensioni

| ongi t udi nal

a

the grate
xes and

na _devices which.are hel d

in 10 the oven wall and which are shaped as |(¥HiG SHEEY HASIBEEN:fii ts, the
invention further characterized in that each grdte si HEPIICEDe (12} 13) is
secured to a pls:np'(7) of the tensioning device and
gui ded only by the. p|ston (7), the tensioning device (3) having a 15
cylinder (4) od§ Lumu; T HiTon chanber and T I ston (7)
gui ded therein,U Ls.charded byllalsprihg el ement , ‘supported by the
bottom (29) of |t inder (P——the piston (7) being ¢l W fastened to
the grate side [pllpte (B2, 13):;jwTh | piston 20 bo 110Xy and bei ng
sealingly guidgfl|py a ['pistond shirk['](8) located ins i the i nder (4).
- 15- > v
- D P
i
e
o0
~
>
= - --------
=]
E— w PN
o N B ")
i ! o 72! o
o B i
: ; b TAY2!
~t 1 ' o~ ! !
P 3 b
v | : b
M : L
] 1 m I ]
imm e i T O
I C?/ = © R e
| &7~ RN | ~
~ 1/ : \ - o~
| '\.@ @)
/ \. \_ -~ /‘ /'I
ke \. \':._/'/. /. l
2 \\ < ) | ——1---------
O . _I_.: _—‘- 1 O 'l"i:'l—'
R i o)
= g g I
e
This Sheet Has B

1mmum/umimilT“‘



2. The fire grate of claim1, and further characterized in that the
"piston-shirt" (8) has a length |longer than the depth of the cylinder. 3.
The fire grate of claiml or 2, and further characterized in that each of
the pistons has a - circular shape and a dianeter which is greater than one
hal f of the height of the grate side plate. 4. The fire grate of
~claims 1, 2 or 3, and further characterized in that nei ghboring.pistons (7)

are flexibly connected with each ot her al ong t et G R gui di ng

bars (34). 5. The fire grate of clai m 4 TigsdHth! ttHey PeHal act eri zed
in that a joint connection resides between thel pi st @BBPAOEDand t e gui di ng
bar (34), including a joint bolt (36) oriented-et—aTtTght angle 5 to

the |l ongitudinal axis of the piston (7) and extendi ng through the guiding
bar (34), the joint bolt held by support tongues (35) which are rigidly
hel d on the piston (7) and which hold the guiding baﬂ9(34) t her ebet ween.
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-165 6.

icharacterized in that the cylinders (4) are nounted to

oven recess,

| REPUAGEMENT SHEET

The fire grate of one of clainms 1-5, an

—+

or setback (2), so as to be recessed at ald phfg
of the gr

:5 grate side plates (12, 13) at the operating tenpgrdt

bars are aligned with the oven wall (1S 7. The ffi

clains 1-6, and further characterized in that each of the grate side pl atles
has a double wall, including a carrying plate (12) connbetee—toTNe pl ston
(7) and a grate b? REEERRTE, IN PARTRCUIISS. POROWASTEINCINERATORS t he grate
border plate (13) - extending toward the carrylng plate (12)
and oriented transverse to the |ongitudinal axis. 8. The fire grate

of claim7,
has

10

15

20

25

and further_characterized in that the grate border plate (13)
Summary of the Invention

A fire grate has tensioning devices (3)
inserted in recesses (2) of an oven wall (1), with each
device acting upon one grate side plate. The
tensioning device (3) includes a cylinder (4) inserted
into the oven wall, a hollow piston (7) guided therein
and a spring (26), which can be adjusted in its
tension. The grate side plate has a carrying plate __
(12) directly fasténed to the piston bottom (10) with a
grate border plate (13) suspended, or hanging, on the
carrying plate (12). The piston (7) has diameter and
length dimensions such that it can support and guide
the grate side plate without further guiding devices.
Neighboring pistons (7) are connected flexibly to each

other by guiding bars (36), so that the pistons (7) can

. influence each other reciprocally. An upper edge of

the grate side plate, particularly the grate border
plate (13), has a flange (17) extending toward the oven
wall. The flange (17) éealingly engages an elastical
seal (19), fastened onﬁo the oven wall. An additional
covering ledge (21) covers the flange (17) and includes
a shaped part or angle (22) which bounds a hollow space
(23) between these two parts, just like a labyrinth

seal.

FIG. 1



at lreast.two plate parts arranged one next to another along the

-4 ongitudinal direction of the carrying plate 5 (12), the total length
of the plate parts corresponding to the length of the carrying plate (12).
=17- 9. The fire grate according to one of the clains 1-8, and

further characterized in that each of the grate side plates (12, 13),
particularly the correspondi ng grate border plat ) nge 5 _
(17) al ong an upper edge thereof, the—fange (17 ;ﬁé‘rﬁ&%m%ﬁwd t he oven
wal |l (1), and a covering | edge (21) fastened ontd tthe oven \(S&H bpve the
flange (17). 10. The fire grate of claim9,| dgnd2BMAMAP chir dct eri zed
in that an elastically yielding, seal (19) is fadtgned to the ovgnjwall (1)
between a free edge (18) of the flange (17) of the grate side plat
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5 ° (12, 13), particularly the grate .border plate (13), and the oven wall
(1). 11: The fire grate of claim 10, and further characterized in
that a bridge (37') is located al ong the backside of the grate side plate
(12, 13), particularly the carrying plate (12), the bridge (37') 5
extendi ng al ong the |ongitudinal axis and the brid
sealingly into a groove (40) of the sealing vol ungf ( ) .
The fire grate according to one of claime2Q 11, ahd| further chardctlerized
in that the covering | edge (21) includes a hol |l ow pphc@ X ¥AY W7 cH dpens
toward the flange (17), the holl ow space (23) defi 5 arnjgl e
formed in the covering | edge (21). 13. The fi grate or one off clains
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