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1 GRATE BAR AND GRATE FOR A STEP-GRATE STOKER The subject
of this present invention is a grate bar and a grate for a stepped-grate
furnace stoker. Its principal 5 application is in the field of furnaces for
waste conversion units, such as common refuse, industrial, domestic, or
hospital wastes, water treatment sludges, or indeed flour, for example.
The question of waste incineration has long been a 10 problem in our

societies, wiiRfiHre FAGH ARy FRAFENEMRoR ol TREFRAEES FEPRERe

actually been designed for waste incineration have existed for many
years, and have undergone constant development up to the present time.

Thesgﬂ%luﬂéb3(?385\/nC?érn’é&‘é?s%‘ﬁeéseﬁﬂétéwﬁ%és‘?’ﬁolléﬁ-héar(fﬁfate bar and
afurnases 15rorfluiised-beg furnaees tor example<in whichdhe W@%@f principal
materials are emptied through a hqpper gntg a conveyor composed o ,
a%ain 8%%élﬁjsnth%1 bléhd 5?11(559 pu%heti‘né)v\% te" RtE4S fohwardiA e conversion
uparnbustionichambers. Thesedurnaces thys allawitheseembustionfidberic, or
W terials, and 20 therefore a reduction in the production of
h%ogﬁgl}ﬁ%%ﬁ]f o?/\‘/sa%c?a%/’s, \vats%‘gaég?ﬁ?cemr%%ve%%%& seof wHigged flour, for
exsatedals. In fact, we no longer merely seek to make it disappear or to

reducg,ifs v &%gggific%l%tly,bpgg %so tgngefgé/%r heoene'rigl)él ghat é&rpes been &
from the combustion process. 25 In'a recovery unif\, A& furnads is the ﬁart
ehvwhith the waste snaterialssare driedcdndawhererthgincbompustile and more of

i €ontet is, oxicised fin. effiiept furnace, shayld e desioned salhl e or  waste
_ waste materials are well distributed over the tombustion bed, and are
1e6rrBEHRblentedaMsis bishdingds dsuad thdming Wemrs, and have undergone

constant development up to the present time. These include
known furnaces such as grate furnaces, roller-hearth furnaces
or fluidised-bed furnaces for example, in which the waste
materials are emptied through a hopper ontoc a conveyor
composed of mobile steps that blend and push the waste
materials forward into the combustion chambers. These furnaces
thus allow the combustion of tThe waste materials, and
therefore a reduction in the production of pollution.

Nowadays, we speak of the recovery or re-use of waste
materials. In fact, we no longer merely seek to make it
disappear or to- reduce its volume significantly, but also to
recover the energy that comes from the combustion process.

In a recovery unit, the furnace is the part in which the waste
materials are dried and where their combustible content is
oxidised. An efficient furnace should be designed so that the
waste materials are well distributed over the combustion bed,
and are correctly blended. This blending is used to bring the
waste materials into contact with the hot air coming from the
furnace in order to dry them, to distil the volatile
substances, and to break down the products into simple

molecules that finish by attaining their ignition temperature.
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30 waste materials into contact with the hot air coming from the furnace in
order to dry them, to distil the volatile substances, and to break down the
products into simple molecules that finish by attaining their ignition
temperature. 2 The quality of the combustion is linked mainly to oxygen
content, which must be sufficient, to the temperature, which must be high,
to the controlled turbulence which must be sufficient for good combustion
THiile @¥diding the FeledBes ot Busts tomposed of flyinepasheandiy ano  oxygen

cadequate time;of, presenceof the, waste;materials on the grate. M%%%Qire, which
the known grates include bars whose main section has the s alf)e of an
MiRTErted® U ftdaning @ flatsart aA8 twe liatstal legsbwhithcare which must  be

sagembledsoas-tofern adsnahilesstep 1 0.fed, in whichs¢ e@ﬁ@FE%%%ases of

in limited translation in_relation to the others, so as to move the particles

IRsvard “ARP RS EMpty themlddt ®nedtthe drabdeks Grthisfp@sitbar time of

pisdbatthe pathihat theastieles must ravelaleng.the lags, of the bars,
before thq#/ completely emptied out below 15 these bars, is a long

ar _ .

one. £ @8freSPondin KL 8 tHer fergth ofthe Tl Grthé b Gife BRthe section

heensequennedis Herafore that the-particles are-heated far lenger and-areand two

1Ii ble t sﬁick on, urgderhor between thg3 ars. We know ofgome grates .
W %gégbaréeﬁg\’/e A méih Section A T sHApet T I MEAnhg it e step

fHatipart and artongitudinahepanb projecting/belowthelffat pas Thesebarstion in

rtially _limit the aforementioned drawback of the bars whose main
régggt%n)ég ir;l%%e%s ape I%’?{"Lgrllf frveited U, S|ﬁcer[‘tﬂg%aﬁ1¥¥efra\?éellléﬁlb(§/]ﬁ§ forward

ampartickes deingretrioved detweedrthe bdrsthe drawbacks of this type of
bar is that the path that the particles must travel along the
legs of the bars, before they are completely emptied out below
these bars, is a long one. It corresponds in fact to the
length of the legs of the bar. One of the consequences 1is
therefore that the particles are heated for longer and are
liablie to stick on, under, or between the bars.

We know of some grates whose bars have a main section, in the
shape of a “I”, meaning with a flat part and a longitudinal
part projecting below the flat part. These bars partially
limit the aforementioned drawback of the bars whose main
section is in the shape of an inverted “U”, since the path
travelled by the particles being removed between the bars
corresponds to the thickness of the flat part, and therefore
is shorter.

However, these bars do not adequately prevent the progressive
accumulation, between and under the bars, of the refractory
materials. This accumulaticn can then, in particular, cause
the shuttle motion of the bars to be paralysed. It can also
give rise to the amplification of the separations between the
bars, which contributes to blocking the movements of the grats

and increases the difficulties of adjusting the combustion. In



25

30

25 corresponds to the thickness of the flat part, and therefore is shorter.
However, these bars do not adequately3prevent the progressive
accumulation, between and under the bars, of the refractory materials.
This accumulation can then, in particular, cause 30 the shuttle motion of
the bars to be paralysed. It can also give rise to the amplification of the
f a8epanatians between-the; bakss which-comtibutes ta hlockingthetion in order
movements of the grate and increases the difficulties of adjusting the
Lo comibidstionfin 3 fack this"Cén netessitafe shtitdowrFoFthe proddctiofi fif:se ©F
me OFGET : tesClean oF Change-qne @r more bprs; especialhebecalseofztion of the
mechanical wear following this progressive accumulation of the refractory
L NREHAIS Y5 FheTrobleri that then rises is therefore how to prevent the
progressiye-aecumulation oftthe refractery matertals: hetween anel underprevent
- the bars, in order to arrgng}e for efficient re;novqléof thes§ refractory ferial
“hatérials, and $0 guarantes the” relative Movement of the'5ars ihereag <= 1443
betheshfe expectanciof 10eachibay, and facilitate adjustmentpd theor afficient

combfstiog. %mbodimen%':, of the present invention seekdto rovidea .
removata O the re raC\.O;g Materlals all go %;ar%ntee the
solution to the aforementioned problems, amongst others. According 10 a

reﬁrﬁtaspemmﬁhemteseﬁtMnﬂ@mSLS mevgsam@vmd abdreforamgrateancy of
o2 Mthe firebox of %Ec?i' £%%°”a%5{h%¢€r&£‘§%'”&l%‘ 'eaé.'&%B%@éy‘i%%?e

fop surfaceis intended to receivethe elementsto béincinerated,” with the
said flat part extending in a rear end and a front end each forming a

retuﬁ%%&%a§%p9ﬁ£°§£@ég% 2Q sqid-har,a lopgitydinal - 1 4e 4

projection located under the sai
solution tTo the aforementioned problems, amcongst others.

According to a first aspect o0f the present inventiocn,
there i1s provided a bar for a grate in the firebox of an
incineration furnace that includes: a £f£lat part whose top
surface 1s intended tc receive the elemsnts to be incinsrated,
with the sailid flat part extending in a rear end and a front
end each forming a return that acts as a suppcrt point for the
said bar, a longitudinal projection located under the sald
filat part and that extends at least partially betwsen the said
rear and front ends, at least one angled cutting element
located under the said flat part, against and perpendicularly
to a first side of the said longitudinal projection,
characterised in that the said angled element has a cross
gsection in the ghape of an essentlally right-angle triangle,
with firstly a first face essentially perpendicular to the
bottom surface of the said flat part forming a cutting angle,
and secondly a seccond face forming an angle non perpendicular
to the bottom surface of the said £flat part forming an
expulsion angle.In a first wvariant, the bar of the invention
includes at least one second angled cutting element located

under the £f£lat part, on a second side of the longitudinal



flat part and that extends at least partially between the said rear and front

ends, at least one angled cutting element located under the said flat part,

against and perpendicularly to a first side of the said longitudinal

projection, 25 characterised in that the said angled element has a cross

section in the shape of an essentially right-angle triangle, with firstly a first
orface-essentially perpendicular to the bottom surface of the said flat part

forming a cutting angle, and secondly a second face forming an angle L

non‘perpéndiCdidr 300 the5dttorh Surface of the $4id fidPpart foringan @791 ed
cuexpulsion pagle:lnca tirsk variant; the barof thednventiontingluges atdgast first

. 9ne second angled cutting element Jocated under the flat part, on a

Sl%@cgﬁd Sfde ot the fongitudinat 35 projettib Prétérably, th& barincludes

a matiplieityrof ahgled Tulting=etemerits districiied anderthe ftat partcornts is

a first _side or on each side of the longitudinal projection. 5 Agali . .
Lo R SR of S argied St S (oLRed Siambifhe PaTt and
pe bottonr surfacelof theosaidh flat partaac perpergicularkyrid this bettom of these

surface, and/or each of these 4 angled cutting elements is located against

one or other side of the longitudinal projection and perpendicularly to this

side. Thus, during the relative movements of a bar in relation 71 to the

neighbouring bar, the angled cutting elements may favour the removal of

the refractory materials that accumulate progressively between, on, and

under the bars.
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In another variant, possibly in combination with one or more of any of the

previous variants, the bar according to 4;LO embodiments of the invention.

includes at -east one wing positioned under the flat part, on a first side of

the longitudinal projection. Preferably, this wing, positioned under the flat

part, is provided with at least one lateral hollow-out which, together 15
angithcthe 1atérah HolloWwebetéfsa Wihg of airsttheighbousihg bag formsa her side

o £ Passage-for, ghannelling the,air 1ip to the front end of e bar..\n another, - p,;

_variant, possibly in combination”with one or more of any of the previous
sigarants, the bar according to 20 embodiments of the invention includes

at least one secand wingpositioned under the flatpart, en a second side. 1 2+ 4 o,

of the longitudinal projection. This second wing is provided with a lateral
SO hollbk-owtsiiieR Ao ether Wil the fateral RBITOVEBUt BT e Wity ofaements  may

£ 2 9g6end-Reighbauring bar mayform @-second.23passagefor ehannelling.muiate
the air up to the front end of the bar. Preferably, the bar includes a

PTG D Wints™ istfibuted uritfer the fistpart @Istity the longitudinal
projeetions en efirstiside gr.on eaeh side of this, 3Q-lopgitydinabprojection.cne or
These wings are provided with respective lateral hollow-outs which,

MO tSyettier Wit the “reSpéctive fatérar RollbiEodts i theWifigsthe according to

empeighbedtag kar ordiars, mayderm passages. iritheir N, these:  cne  wing
assages mz@%%)rm a channel for guiding the air upato the front 5 end of
I

PO e bar BN th Tor o' 8ach sitle of e+ T first side of the

longitudinal projection.

Preferably, this wing, positioned under the flat part, is
provided with at least one lateral hollow-out which, together
with the lateral hollow-out of a wing of a first neighbouring
bar, forms a passage for channelliing the alr up to the front
end of the bar.

in another wvariant, possibly in combination with one or
more of any of the previous variants, the bar according to
embodiments of the invention includes at least one second wing

<

positiconed under the flat part, on a second side of the
longitudinal projection. This second wing is provided with a
lateral hellow—out which, together with the lateral hollow-out

K=

of a wing o0f a second nelghbouring bar, may form a second
passage for channelling the air up to the front end of the
bar.

Preferably, the bar includes a multiplicity of wings
distributed wunder the flat ypart, along the longitudinal
proiecticn, on & first side or on each side of this
longitudinal projection. These wings are provided with
respective lateral Theollow-outs which, together with the
respective lateral hollow-outs 1n the wings the neighbouring
bar or bars, may form passages. In their turn, these passages

may form a channel for guiding the air up to the front
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longitudinal projection. In another variant, possibly in combination with one

or more of any of the previous variants; the passages are 5 outlined at

the top, at least partially, by the bottom surface of the flat part, so that the

channelled air may run just below this flat part. In another variant,

possibly in combination with one or more of any of the previous variants,
enthe base of:the fsent, 10end af-tbe bar has ancattackrangie athakisde of the
1 reater,ghan 00. This attack angle a is preferably between 2 and 10.
© éf%?e?bﬁ%ga n%?ﬁi%%%t:é%f% angle a is essentially equal to 3. In another

variant, passibly in cembination with oiielor Ifmorevafiamtdfthe with one or
o Previous variants, the front end of the flat part is I{%\éided pnatleastone

of the'sides of the ongi Udinal projecﬁé’n, with & fin for recﬁr‘ectioﬁ of the -
ouflriceming:framdhe passage orpassages formed/by the tateralottom surface

hallow-quts,.to at least one channel located.in the t rt 20 of the frant. . .
enLc!Ij of tF":‘Jel ar. B?e%éfabl;s/?thg%c ?a“mn%lges‘:tarct:s}1 at’ t%%?beo%%maslu?faéﬂg of the  °°F
be Havpait andperpendictarly to the latter, and opens out onto the top of

the tap surface of the flat part, parallel o, the Jatter, 25 Accarding 9 @ 1 ore o

second aspect of the present invention, there is provided a grate for the
mofigehok of-AN ineinerdtion Huftace; eharacteriséd in thaeit iheRrkles at lghst ront
=ngne bar according 1g the first aspect of the present invention presented, o«

above. 30 According to a third aspect o?%he present mvent?on,

This attack angle o is preferably between 2° and 10°.

of

Preferably again, this attack angle o is essentially egual fo
3°.

In another variant, possibkly in combination with one or
more of any of the previocus wvariants, the front end of the
fliat part is provided, on at least one of the sidez o the
longitudinal projection, with a fin for redirection of the air
coming Ifrcom the passage or passages formed by the lateral
hollow-outs, to at least one channel located in the top part
of the front end of the bar.

Praferably, the channel starts at the bottom surface of
the flat part and perpendicularly to the latter, and opens out
onto the top of the top surface of the flat part, paraliel to
the latter,.

According toc a second aspect of the present invention,
there is precvided a grate for the firebox c¢f an incineraticn
furnace, characterised in that it includes at least one bar
according to the first aspect of the present invention
presented above.

Bccording te a third aspect of the present invention,

+
£

there is provided a grate for the firebox of an incineration

furnace,



there is provided a grate for the firebox of an incineration furnace, 5a

characterised in that it includes at least gne group of three bars according

to the first aspect of the present invention presented above, with the

central bar in the group being mobile in relation to the two lateral bars in

the group. 6 Preferably, the bars in at least one of the groups are
chassembletsbymeans bea dowelling orpiming: tethnigue that locksitheof three
a0 IBteraL bars n relation o eadh other, and that Jeques the. cealial Bheec 1o

ree In'translation, between two ‘5 extreme positions, in relation to the two
orfateral ars Alncpasticulat doring tke rekative aoveraentsiof ondébe, rroup  belng
nofglation n the.nelgnbauring bar. embodiments,of fhe present inventian. ooy

therefore can advantageously allow the removal of refractory materials

that accumulate progressively between, 10 on, and under the bars. In fact,

firstly the structure with a flat part and a longitudinal projection under this

flat part that may provide the assembly with a main section, in the shape

of a "T", may result in a short removal path of the particles between each

bar, and secondly, during the relative 15 movements of the bars in relation

to each other, the presence of the angled cutting elements may result in

cutting up any particles that might accumulate between the bars. Thus

paralysis of the shuttle motion of the bars, amplification of the separations

between the bars, and 20 therefore blocking of the movements of the

grate, may thus be avoided. Adjustment of the combustion may therefore

be
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facilitated. In addition, the mechanical wear on the bars may be reduced,

since this accumulation of the refractory materials may be avoided, and

the halting of production in 25 order to clean or change one or more bars

may therefore be less frequent. In addition, the presence of winos under

the flat part, as explained earlier, may allow the creation, under the grate,

of channelssthal direct therair-einning ynderdhe barsyof this 3Q geatey iheps are

formation of these channels, and therefore the advantageous circulation _
%S BFte'&ir uhder B4 “ma&Y thils FePENd ORthe fuxtapositibA of this Barive  =1at
Lowiith the adioiningzbarsa Thiszhetter ciredlation of.aif ayzeeol theier, and that
. _assembly while also 7_favouring and activating the combustion, since the
‘e%&’%%inghaﬁr is“Ehanhefled tward théSront'end 6fthe bar The shape; ifie”  =v°
expositionpand theonumber of-wingsimay tcombine taacceletate copkng of

the bar from helow. 5 TCE](? shape of the frgn{}end of the barhin particular . .

with™ the” presenc ;%ftheLTFnLFoﬁ-? redirection of the air coming from” the’ < bar in
re passagesformed:byrthédateral hiolow:outs, teaichannehtocated inctie present
in%o n@%rct)rg)f t@ﬁ ﬂ;‘pen eng of ta[‘?r? bar vrg?xx{:a{e%%lﬁiglefﬂc;ielnltc%owfi;n Oflgh%oval of
oxidising air, at the 10 ‘surface o?ﬂ‘ue [at pgart, foward the rear énd of the
rebap @t thereforerofahe grates so thatthe:dis ray be blowrs inithel vy between,
on dirgelion glgemoyglofihe products: Jhe angle ot gtackof the iantgpd of; o1,

the bar may prevent the accumulation of particies at this point and
flﬁﬁy@@ﬁ§ﬂ@ng5ﬁmd@@gﬁﬁﬂﬁﬂnal projection under this flat part

that may provide the assembly with a main section, in the
shape of a “7”, may result in a short removal path of the
particles between each bar, and secondly, during the relative
movements of the bars in relation To each other, the presence
of the angled cutting elements may result in cutting up any
particles that might accumulate between the bars.

Thus paralysis of the shuttle motion of the Dbars,
ampiification o¢f the separations between the bars, and

therefore plocking of the movements of the grate, may thus be

avolded. Adjustment of the combustion may therefore be
facilitated. In addition, the mechanical wear on the bars may
be reduced, since this accumulation of the refractory

materizls may ke avolded, and the halting of production in
order to clean or change one or more bars may therefore be
less freguent.

In addition, the presence of wings under the flat part, as
explained earlier, may allow the creation, under the grate, of
channels that direct the alr running under the bars of this
grate. The formation o¢f these channsls, and therefiore the
advantageous circulation of the air under a bar, may thus
depend on the Juxtaposition of this bar with the adjoining
bars., This hetter circulation of &air may ccol the assembly

while also
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All these advantages therefore may considerably reduce the risk of
blocking the relative movements of the bhars, since these movements are
essential for efficient removal of the particles, which must not be pushed
to the outside, as well as 20 for effective and well distributed combustion
on the grate. These limited relative movements may be rendered possible

f 2 apd reenfrolled by, means-of axdowelling afpinningtechrigde<Othee  oxidising
. Characteristics and advantages of the invention will appear more clearly
21 hnd indre*coimpletely oh'teading the 5 H&s&iption that oIl GHS of
preferred variants of implemeptationof thersystemewhichakergiven byrings may
way of non limiting examples and with refeLence the followin aggended
COBraWings Sfigtire - &cHenmaticatly tédreSénts K sétor tﬁr‘é%ﬁbat%g%i &
accargingstosthe invention, ifuerass sectionf - figurez2 schematically i cular with
%hreprgsents a poryoggf a bar Q_%cordigg_to éhetiﬂnventiqrn, Jﬁl gerspgctive,_s .
I figare 3a gghegrﬁatl‘caﬁly réBre‘Seﬁtsra pérrfio% o"f%rbaor“ac‘éo*rdiﬁag“‘ fo the™+19 Frem
thnventiorg @ssseen:from theyside; s figare=3ta Schenldticalty represents a channel
logggi&rﬂ 05% birhgccordinggto the inyen%igg, as seen fromdabove atr}g in.5

£ © 0y s seen 5.
perspective, - figure 4 schématically représents the frontend of a bar -/ "o~

regoddrding: to #ie invenation, as seemnfrone the side, -&igyresbary air, at the
su§%@%’B?‘%%@”¥§%Pr§§%t5&%@e formed fram, seyeral bars.assembled . 54
according to the invention, as seen 10 from below, - figure 5b

thechdmatically répreserts adetailcof theet the air may be Dblown in the
directicon of removal of the products.

The angle of attack of the front end of the bar may prevent
the accumulation of particles at this peoint and therefore the
lifting of the bar.

A1l these advantages therefore may considerably reduce
the risk of blocking the relative movements of the bars, since
these movements are essential for efficient removal of the
particles, which must not be pushed to the cutside, as well as
for effective and well distributed combustion on the grate.
These limited relative movements may be rendered possible and
controlled by means of a dowelling or pinning technique.

Other characteristics and advantages of the invention
will appear more cisarly and more completely on reading the
description that follows of preferred variants of
implementation o¢f the system, which arse given by way of non
limiting examples and with reference the following appended
drawings.

- figure 1 schematically represents a set of three bars
according to the invention, in cross section,

- figure 2 schematically represents a portion of a bar

according to the invention, in perspective,
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assembly of three bars according to the invention, as seen from below.

Figure 1 schematically represents a set of three bars 15 according to the

invention, in cross section. Three bars 1, 9, 13 are represented in this

figure. It can be seen that the main section of each bar has the shape of

"T" with, in the case of bar 1, a flat part 3 that surmounts a longitudinal

projection 6. This main section, in the shape of 20 a "T", offers, amongst

other advahtages, as optithised tevet b \geometricatand mechaniedlon of a bar

=1esision, and.a goad resistange to rg%h-(%eerg%erfguore dteffl%rmsa%i%?gs, due
to its moment of inertia. The material used Is pre era%lly a refractory alloy
that offersitigh fesiStarfceorabrasion Whendot sowotosion wheni2s of a bar

abelo liuigation, andle thermal shock, A method gl manyfactre by . 4 5,

casting allows the implementation of such highly alloyed and refractory
PEITGYREFheé Hiain section, in the shape of a "T", which is totally removable

from its nzauld: allowsdha drsgof @: Daturale casting pethed thathasthe, -

30 particular advantage of being comparatively more convenient than
O8the? REthodS 8f Egsﬂhﬁe[héfléﬁ%%é@corﬁEleie@ﬁdéﬁffﬁé fldtpafiziey
first wingri igupasitioned eneadtirst side 6a ok thedepgitudinal projection 8aq from
and a second wing 11 9 can be positioned on another side 6b of this
*fohgitadina aﬁr%je%ﬁosneg‘p%ﬁéiwiﬁ§§?F 4 pgspbativdl pavedridiion, as seen
f hottowrelitsi7a, lla. The adjoining bars 9, 13 also respectively have wings

8, 12. Wing 8, which,is oppgpsite to,5 wing 7 of bar 1, has a lateral .
St 19 SppOSe (B e Ttoral HETBGTacor fingPFbar 0 The

hollow-otit 85 that i opp
adsWhihgt2,cf three bars according to the invention, as seen

from below.

Figure 1 schematically represents a set of three bars
according to the invention, in cross section.

Three bars 1, 9, 13 are represented in this figure. It
can be seen that the main section of each bar has the shape of
“"T” with, in the case of bar 1, a flat part 3 that surmounts a
longitudinal projection 6. This main section, in the shape of
a “"T”, offers, amongst other advantages, an optimised level of
geometrical and mechanical precision, and a good resistance to
high~temperature deformations, due to its moment of inertia.

The material used is preferably a refractory alloy that
offers high resistance to abrasion when hot, teo corresion when
hot, to oxidation, and to thermal shock. A method of
manufacture by casting allows the implementation of such
highly alloyed and refractory alloys. The main section, in the
shape of a “T”, which is totally removable from its mould,
allows the use of a “natural” casting method that has the
particular advantage of being comparatively more convenient
than other methods of casting that are more complex.

Under the flat part 3, a first wing 7 is positioned on a first

side 6a of the longitudinal projecticon 6, and a second wing 11
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which is opposite to wing 11 of bar 1, has a lateral hollow- out 12a that is

opposite to the lateral element lla of wingd1 of bar 1. 10 Thus, a passage

10 is formed between bar 1 and bar 9, and a passage 14 is formed

between bar 1 and bar 13. The position of the lateral hollow-outs in the

wings, meaning the top corner opposite to the longitudinal projection of

the bar to which each wing belongs, precisely allows the creation of 15
Cpassatfes st below:tHe respective flat partsiofthe Barso Thet piirposesatyitudinal
pihese passagesis toihannghfecair b lothe froptend of eaeh bag, o 1. era)
Figure 2 schematically represents a portion of a bar accor(znng Yo the
hind REGIT W Perspéetive. P0rin baf ealsoadpretehted in figure 2, We find 3 also

rthediat cpart 3,and ke lopgifudinat projection; 6,4 bar 1 extepds toa front (.. . .
end 5 forming a return that acts as a support point in the case of bar 1.

"Hhid fiure"alB8 Shows Bt the IdHgittahalprojestions-adtaallyrexterids opposite

tondenihe flat par 25 3framthe frontend &4n the glireetiop of thereay engyy 1y 5,
not showng). It coyld possibly extend only partially under the flat part 3

wéé‘tcv&leeﬁ%he RBRESHE alr@ tHe'redr erld. ©n &ieiside 64dF o eddfsigal hollow-

o6a, Blzef thedongitudinaoprojection 6c sevarakwings candepesitioned,r wing 11
pa elly ings 7, 30 7' and 7" on a first side 6a, and wings 11, 11' and 11"

Oon%] € o\é\rlfer side 6b. Wings 7, 7' and 7" respectively have lateral

holloWiouts 7a, Zals7alyaVings 1%, ¥Brardilborespestiely-10 have bar 9, and

al %@EQ%O%Q Utf’ s”af lci@rlﬁe”gu’}:\),\éh:i%%grne %haogv nlonebr/}o{) aigg?:”yldg.e t%ﬁge position
perspectve view.

of the lateral hollow-outs in the wings, meaning the top
corner opposite to the longitudinal projection of the bar to
which each wing belongs, precisely allows the creation of
passages just below the respective flat parts of the bars. The
purpose of these passages 1is to channel the air up to the
front end of each bar.

Figure 2 schematically represents a portion of a bar
according to the invention, in perspective.

In bar 1, also represented in figure 2, we find the flat
part 3 and the longitudinal projection 6. A bar 1 extends to a
front end 5 forming a return that acts as a support point in
the «case of bar 1. This figure also shows that the
longitudinal projection 6 actually extends under the flat part
3 from the front end 5 in the direction of the rear end (not
shown) . It could possibly extend only partially under the flat
part 3 between the front end and the rear end.

On cone side 6a or on each side 6a, 6b of the longitudinal
projection 6, several wings can be positioned, namely wings 7,
7" and 7" con a first side 6a, and wings 11, 11’ and 11” on the
other side 6b. Wings 7, 7’ and 7~ respectively have lateral

hollow-outs 7a, 7a’, 7a”. Wings 11, 117, and 11" respectively
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The succession of lateral hollow-outs on each side of the longitudinal

projection 6, in combination with the succession 5 of lateral hollow-outs in

the adjoining bars (not shown in figure 2), form, on each side of this

longitudinal projection 6, and between bar 1 and its adjoining bars, a

channel for guiding the air up to the front end 5. The number of these

wings on each side of the 10 longitudinal projection 6 does not limit the
higventichL 6t edurseldinge ak 2 is hot sholwr over all"of itsHengthaThe shown only
paumben of thase wings il denend.esseptially;qn the length of bar 1. In

fact, this is an important parameter for accelerating the cooling of bar 1.

15 In Hig figUeSHATGSR P handareamal1hall kil aresrepresentéd side of the
1perpendieulasly t@ the;longitudingl prajgetion &, ;and slightly inglined in .

rfel%on to the fla?)égﬁ] 3, at the ?;l'ar QeLr[?d g%%ﬁ%%%;%aéﬁll%%h%ge sHceession
©bositioh%E dnly AR L éampletfowsNer B8 d66s rétlimiv theaespe(ofthe shown  in
finyentiore 2D Imdaci, these wings couldjustasyyelibe ppsitioned inan oo e ceion
6inc:Iciilnei%i manner, to the rear for example, in relation to the” longitudinal

projection 6, ARt perPéidictiafy 9o the HlaPar B2 FhE pbsifien intheshannel for
gexample oftfigusd 2 ngyvettbelass gives goed results in relation to the

objective sought, namely 25 cooling of bar, 1 by the oxidising air running

betwéle\llfﬁhe Igvlvlfr%gr Theoa%rroﬁg‘ﬁ%%vn il figlre 2 §inbofigehe side  of  the
1 eirauilatich ok thispoxidisingiainbetveem e Wings, in order tofaoul nvention of

- =§QQling of the b%r. 30 In addition, f{glgureBZ also shows angled cutting
1 15 s

elemenits 15 15", 15% which cai alsc & €818 bt lembftsigingth. The

number of these wings will depend essentially on the length of
bar 1. In fact, this is an important parameter for
accelerating the cooling of bar 1.

In this figure, wings 7, 7' and 7” and 11, 117, 117 are
represented perpendicularly to the longitudinal projection 6,
and slightly inclined in relation to the flat part 3, at the
rear end (not shown) of bar 1. This position is only an
example however and does not limit the scope of the invention.
In fact, these wings could just as well be positioned in an
inclined manner, to the rear for examplie, in relation to the
longitudinal projection 6, and perpendicularly to the flat
part 3. The position in the example of figure 2 nevertheless
gives good results in relation to the objective sought, namely
cooling of bar 1 by the oxidising air running between the
wings.

The arrows shown in figure 2 symbolise the circulation of
this oxidising air between the wings, in order to favour
cooling of the bar.

In addition, figure 2 also shows angled cutting elements
15, 15', 15”, which can also be called just angled elements or
knives, on the side 6a of the lengitudinal projection 6, under

the flat part 3. Here again, the number and the position of
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knives, on the side 6a of the longitudinal projection 6, under the flat part
3. Here again, the number and the positipn of 11 these angled elements
place no limitation on the invention. An appropriate position is one that
results in an effective ability to cut any particles between an angled
element of one bar and an angled element of a neighbouring bar. 5 A bar
1 can also have one or more of these angled elements on the other side
L85 ot thig tokeitudihalsrojectiphaéswhich hiennotvisible heredue torthention. aAn

tivg vie allythesgangled elements qr knives 15, 15", 15" are focti
° o%%%gdgagainstt é%ggéto?n}hsurfgce%sgbgof t%e%gt péﬁ u %OS pe%pnenﬁgulaﬁ§ ective
afyitheXtterC PratéraBiy theyrdairBe plaked vgainstthe sideléalorbbreit of one

othe lenaitudinakpjolestian &upetbendiculaly;(0ls. g, Thege angled
elements, which therefore play the role of 15knives, are thus used,
during thE #&lative riidVemeniCof thavBarSMaelaibn toeach othertlocsit  angled

e anypaticlesthah mightraccumilate bgtween the bars, by shearing, !Lheﬁgoj ection
particles between a knife located on a first side of a given bar and a knife

¢ roc‘ﬁlf’elacsgn & st of WridighBoltiigtb &l stjdcent b6 Jertherfrstside oriew.
the giveadnr yfigute-3a sehematicallydpriesenisa portiga of adar 5+ 15+ 410
1PN S e yenien. 3 ST Om e e NN e et st .
rshpwndincttihweried i 26elationte figure 2), and perpendicularly to the
longitiidinal progction,§; The lateral hollw-outs 7a. &, fa 8 also . or en
of the longitudinal projection 6, perpendicularly to this
side.

These angled elements, which therefore play the role of
knives, are thus used, during the relative movements of the
bars in relation to each other, to cut any particles that
might accumulate between the bars, by shearing these particles
between a knife located on a first side of a given bar and a
knife located on the side of a neighbouring bar adijacent to
the first side of the given bar.

Figure 3a schematically represents a portion of a bar
according to the inventicn, as seen from the side.

It highlights the inclination of wings 7, 77 and 7" under
the flat part 3, to the rear end (not shown and inverted in
relation to figure 2), and perpendicularly to the longitudinal
projection 6, The lateral hollow-outs Ta, T7a’, 7a” are also
represented.

The angled elements 15, 157, 157 are shown by solid
lines, and the angled elements on the other side of the

longitudinal prejection 6 and/or of a neighbouring are shown

by broken lines (but not referenced).
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represented. The angled elements 15, 15', 15" are shown_ by _solid lines,
and the angled elements on the other sidé2of the 30 Iongnudmal
projection 6 and/or of a neighbouring are shown by broken lines (but not
referenced). 12 Figure 3b schematically represents a portion of_ a bar
according to the invention, as seen from below and in perspective. It

highlights the distribution of the angled elements on 5 each side of the
Iongit%ﬁ%FSrojg tioﬁ%?ﬁ{“8ﬁéi58?tﬂclﬁ|af BATSORRHERL. 1A thedaftéotheof a bar

aangled slements arelpositioned rprecisely under mg?ﬂlat Par3, agaiNsty  and  in
Q% ggjocendicularly to the bottom surface 3b of this flat part 3. Thgy are

p%istﬁ%uteojf on each side of the longitudinal projection 6, 10 resp_ectl_vely

againstand pérpendicslatlydo thessides of this Im%@@i@akﬁ{%{?@&?rﬁﬁements on

igure.4 schematically yepresents the front end of a bar according to the

e%}%n%&rfis%s@ee%%m{?&géggéﬁﬁg Iiroﬁreorﬁjeé: b e bar fors A fetipr ticular

elpeddmrise S5alls Abs abat sepport-peintfonthechas. 1 Ehis hase Sadagositioned

nr(%o. }'hus during the_mpvements in

re

hat is.gr th ) ,
p%%%%%%%g??%ﬁs%ﬂgﬁ c%fth%e?tt%rs % atioh 16 Sach othet, isgRE Bt cularly
Cattabkprebérits tHe ageahaizionsof pafticles dnderfthetfroptzand 5of thehey are

d bat and thereforg, 2Q theylifting of this: b%'}?%ref?a‘:) éyj: % Qq%f;leﬁivegaﬁr%%c?{ion 6,
attack will be between 2 and 10. A particularly good result is achi ve ‘
TS anGeY ofstack thatag @ssentipdiy 8gualltersly to the sides of this

longitudinal projection 6.

Figure 4 schematically represents the front end of a bar
according to the invention, as seen from the side.

The front end 5 c¢f the bar forms a return whose base 5a

acts as a suppert point for the bar. This base 5a has an

attack angle o that is greater than 0°. Thus, during the
movements in longitudinal translation of the bars in relation
to each other, this angle of attack prevents the accumulation
of particles under the front end 5 of the bar and therefore
the lifting of this bar.

Preferably, an effective angle of attack will be between 2°
and 10°. A particularly good result is achieved with an angle
of attack that is essentially equal to 3°.

On one side, cor on each side, of the longitudinal
projection 6, this front end 5 of the bar also has a fin 16
for redirection of the air (redirection being symbolised by
the upwardly-pointing arrow) coming from the passages formed

by the lateral hollow-outs in the wings (not shown) along the

“longitudinal projection 6. The internal curved shape of this

fin 16 actually favours the redirection of the air. This air
is redirected to a channel 18, on one side, or on each side,
of the longitudinal projection 6. This channel 18 starts at

the bottom surface 3b of the flat part 3, perpendicularly to
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On one side, or on each side, of the longitudinal 25 projection 6, this front

end 5 of the bar also has a fin 16 for redirection of the air (redirection

being symbolised by the upwardly-pointing arrow) coming from the

passages formed by the lateral hollow-outs in the wings (not shown)

along the longitudinal projection 6. The internal curved shape of this 30

fin 16 actually favours the redirection of the air. This air is redirected to a
tBhAgnnél 18, owane side, of bn édctrsidencof ¢heslongitudinal projectient6. the top

T his.channgl 18-stagts at: the bottom syrfa f.the flat part 3
SEerpendicularly to 13 this flat p%rt 3. It%ﬁe? g%bg?gjé%?at%?e t%}f)lo% thfe}“f%% part 3.
ThGrfate Ba BF tHelfiat part 31 pdrhliet tothisrffat parf 8. The aiveditiig freth by  the

athisghannel:8 ig symbolised by the, Artqw in the dirgction of the rearend, .
(not shown) of the bar. 5 This channel 18 can have a circular section,
possibly: Wit 3RS didfhetéRmeamligy afthe botormhesurfase3h of thepossibly

wilahpaih3, thahis greaterdban jts putpyt diameter,. meaping.atthetopof .. 1, ¢
the ﬁ%i surface 3a of the flat part 3. Thus, the oxidising air is blown inan
CBptintis8d mAAREr 10 to'the reat SmEERAG firthe BBctibh Bf rerioval ofd i ameter,

néhen ipigductsehigute pa sehematieally reprasents a grale fermedfrom v 3.
s.ever]ztaﬁ1 bars ashsemble.d according to the invention, as seen from below.

15 InthisTgure: Yratd PIheiudds fvd grofipd 36 5b d8chidt tARie Barsed, manner

t@, I3nand 44O, 13 mespeaatiyelyi dn egeb ofithesegrowps.dhe el Bar of the
1 o ' is mobile in relation to the lateral bars 9, 13 or 9', 13' which remain

Pied-The

Figure 5a schematically represents a grate formed from

several bars assembled according to the invention, as seen
from below.
In this figure, grate 2 includes two groups 20, 20’ each of
three bars, 1, 9, 13 and 1’, 9, 13/ respectively. In each of
these groups, the central bar 1 or 1’ is mobile in relation to
the lateral bars 9, 13 or 9/, 13’ which remain fixed. The
movements of these central bars 1, 11 relatively to their
respective adjoining bars 9, 13 and 9/, 13’ are symbolised by
arrows in the direction of the longitudinal axis of the bars,
in both directions.

Assembly of the bars in each group is effected by means
of a dowelling or pinning technique 21, 22, 23 for group 20,
highlighted in the circled zone D, which will be described in
greater detail with reference to figure 5b, and 21', 22’ and
237 for group 207.

Figure 5b therefore schematically represents zone D of
the assembly of the three bars 1, 9, 13 of group 20 in Figure
b5z, as seen from below.

Assembly is effected at the front ends of the bars by
means of a dowelling or pinning technique that dinclude a

threaded axial rod 21 and two locking pins, one 22 at the
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movements of these central bars 1, 1' relatively to their 20 respective
adjoining bars 9, 13 and 9', 13" are symboplised by arrows in the direction
of the longitudinal axis of the bars, in both directions. Assembly of the
bars in each group is effected by means of a dowelling or pinning
technique 21, 22, 23 for group 20, 25 highlighted in the circled zone D,
which will be described in greater detail with reference to figure 5b, and
loye 22 ahda2d fersgrode 2Ot Figuke Bb thewsfore schematicallyand thread, and
ciRpresenis zone D.of ths,assemplyof he (hjea bags 1. 9 130 grow 20 ...,
in Figure 30 5a, as seen from below. Assembly is effected at fhe fron
LBEGs 8t thé barstsy fedmsasia dolvelling oppinaingechhfquétthat head of the

pilelugle & dhreaded axialfod 21 andwg,locking ping one g2 atthe 34 1. o ).
level of a first lateral bar 9 with a right-hand thread, and the other 23at =
PiHe othEF el 68 FPwiR% Bftthatd thieddt ThEToBAd headd ofgieh fit into

apmgééhEéﬁﬂwﬂaﬁghyﬁn%em@é%ﬂéée@%¥@8@?GN%FK&5%5QMG%¥‘pin 22 in
have a locking flat 5 part (reference 25 for pin 22 in Figure 5a), and each

FHOMES 2 @lcurr ROty (efefdite 280 s Head 226 pReZA AP Figureach bar

9 paj provieteghin the longiudipah projection 0f gach har 9a3]-§owﬂaxﬁig§f a locking
ircular housings each_also havin% a locking flat part. The role of these

Ir ! .

L Stkingats is'in $adtts fock10HHE Hars, Ho f?]grofca]ti‘?)ﬁsabb%ltﬂ'fé ddsdf to Lock
titlee togl:2d, andtin the translatidvaf eneoneighbeuriag bar 9in relatiopdg 21, and
' [ . itign, the circular housings in the
i$m¥%gng%%@¥%@g1Pag%3é%gd%%%ghbourgng bar g in relation to

ongitudina
the other neighbouring bar 13.

In addition, the circular housings in the longitudinal
projecticn of each bar have a longitudinal extension at the
rear in the form of a groove 27 of sufficient width to allow
the passage of the rod 21.

Thus, this assembly system by means of a dowelling or

pinning technique provides for the freedom in translation of

- the central bar 1, 1' in each group 20, 207, between two

extreme positions, in relation to the two lateral 9, 13 and
97, 13’ respectively. In fact the travel in translation of the
central bars 1, 1’ is limited by the length of the groove 27.

Thus, the limited translation movement described above, which
is essential for efficient removal of the particles, which
must not be pushed to the outside, as well as for effective
and well distributed combustion on the grate, is rendered
possible and controlled by the assembly system just described.
All of the description above is given by way of an example,

and does not limit the scope of the invention.
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projection of each bar have a longitudinal extension at the 15 rear in the

form of a groove 27 of sufficient width to.allow the passage of the rod 21.

Thus, this assembly system by means of a dowelling or pinning technique

provides for the freedom in translation of the central bar 1, 1' in each

group 20, 20", between two 20 extreme positions, in relation to the two

lateral 9, 13 and 9', 13' respectivelycimfags the travel in translation of the

central bars 1, 1' is limited by the length of the groove 27. Thus, the

limited translation movement described above, which is essential for

efficient remowal-of the partigles-which 25maust notbe:pushedito thecineration
- outside,@s well as for effective and well distributed combustion on the
Lu:@?ﬁg?is?éﬁder}é%c“bgggﬁl‘e and controlled by the assembly system just

deseribefll All of:the delscrptiomaboueris giveniby way @f anexampleceive the
180d dogs not it the seope.of the inyenfion, 30 15, CLAMS 1 Abar 068,

grate in the firebox Of an incieration” Turmace that meludes: -a”i;iat"parf§ g
inwhosetop sufaceis irterddedito receive dle: efementsdo berircineratetat acts

as w;th éﬂgﬁé‘ﬁ fI%tO%[t; e@ggd 1@9 eins% E%arb%nd and a front end each

forming a return that acts “as a support point for the said bar, -a
longitadinal projecticmbtated uneer thesald i@ t 80 paridad thahextendsl flat

oo At leaghpartially between the said.tear and frontends, zatleastang. c.i4 rear
andanglfgniuttérr\%glement located under the

~at least one angled cutting element located under the
said flilat part, against and perpendicularly to a first side of
the said longitudinal projection,

characterised in that the said angled element has a Cross
section in the shape of an essentially right-angle triangle,
with firstly a first face essentially perpendicular to the
bottom surface of the said flat part forming a cutting angle,
and secondly. a second face forming an angle non perpendicular
t£o the bottom surface of the said flat part forming an

expulsion angle.

2. A bar according to claim 1, characterised in that it
includes at least one second angled cutting element located
under the said flat part, against and perpendicularly to a
second side of the said longitudinal projection, with the said
second angled cutting element having a cross section in the
shape of an essentlally right-angle triangle, with Zfirstly a
first face essentially perpendicular to the bottom surface of

the sald flat part forming a cutting angle, and

=
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said flat part, against and perpendicularly to a first side of the said
longitudinal projection, 15 characteriseg in that the said angled element
has a cross section -in the shape of an éssentially right-angle triangle,
with firstly a first face essentially perpendicular to the bottom surface of
the said flat part forming a cutting angle, and secondly. a second face

sefosaing;an angle nop-perpendicular 20.to:the bottom syrfage of thesaid 55 ot
flat part forming an expulsion angle. 2. A bar according to claim 1,
PeLhAracterisedin that i~heludedatiBast vheXetordangied cafing flat part,
foelementiecated 2% updersthesaid flat part, against and perpendicularly to
a second side of the said longitudinal projection, with the said second

angled cutting element having a cross section in the shape of an
essentiallyxight-anglestriangles mith firstly a: firstfaceessentialiyns 1 and 2,

hgegnendic.ular%o the bo'%tom surface of §0 the said flat part forming a .
ARty e And 16 SeB0ndlya SEONITGe Gt iaT Bl hit ihot 219154
cuperpendicutarda thedbettomisutface ofithersaith iatparty femmingwdr-, against

anGOIsion angle. 5 3. A bar accoring fo efther of claims Land 2. 4 ooy
characterised in that it’inclides a mu ﬁplicﬁy of angted™cdtting element® =°-on<

sidmstributéd urider the sdid flatrpart, against and perpendicularlyto-éne ohe said
anﬁggﬁq qF%wgti%qgﬁg%%l5%%%%%%?%Sggugggggggyégmggng%éN@]ame of
e said 10 angfed cutting elements having a cross section in the shape of " *
ananessentialyright-apgle-iangke, WithAfirsthea first facer thattis essentiallyc face
thgﬁmfpdgyggﬁg£@§99H8@5%5%§§éﬁf@% to the bottom surface of the
said flat part forming a cutting angle, and secondly a second
face forming an angle that is not perpendicular to the bottom

surface of the sald flat part, forming an expulsion angle.

4. A bar according to any of <c¢claims 1 to 3,
characterised in that it inciudes at least one wing pesitioned
under the said flat part, on a first side of the said
longitudinal proiection.

5, A bar according to any of c¢laims 1 to 4,
characterised in that the said wing 1s provided with at least®
one lateral hollcw-out sc  that this lateral hollow-out,
together with the lateral hollow-out of a wing of a first
adjacent bar of the said bar, forms a passage for channelling

the air up to the sald front end of the said bar.

&. A bar according To clilaim 5, characterised in that it

includes at least one second wing positioned
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said flat part forming a cutting angle, and secondly a second face forming
an angle that is not perpendicular to thg?ottom 15 surface of the said flat
part, forming an expulsion angle. 4. A bar according to any of claims 1 to

3, characterised in that it includes at least one wing positioned under the
said flat part, on a first side of the said 20 longitudinal projection. 5. A bar

unaecordingsto any ef claims 1 to-4.+ characterised in-that the said wing isc e saig

__provided with at least one lateral hollow-out so that' this lateral hollow-out, ’

+ O3 1gEthEFWith TRE TatErat AidHowbut'of a'Wifig of alfirst Sfatent bdise being

priheisaid bari forms a passage for.ghamnelling: therairup todhbgsaidfronti <y the

N end pg the gaid bar. 6. A bar according to claim 5, characterised in thatit
256 Ticludes atiast bneSecBnd’witly pusition&F T77GndeT 1RE aid flae ™ ©F the

saparteei a seceng sidesefdbasaith fongitudinal-projection; withdhe saidzir vp to

ths.e%on.d Lwin Obe%in% %‘roviidez_ with a Jg;eral hollow-out which, together with
the” fateral holiow=6ut of a wi 8 ot a C%‘ﬁﬁ ‘adjacent bar of the 5 said bar,
forms a second passage for channel™ling the air up to the said front end
of the said bar, 7. A bar, gcggigirpg tq_eéther p]éﬁlgghms g ndﬂ(}i,a U d 6
characteriged in that it ncludes & multiplicity 6f Wings- 10 distfiblited undet” ’
chtheasdid flas pdrt, atong-tietsaittdongitadinakprojection; onia fidst side oc6n wings
41 §8¢N side.of this said 'O“QH%d'”as'ﬁ){glea@a with the said V‘Qﬂ%ﬁﬁﬁf‘”%he said
provided with respective lateral hollow-outs which, togéther Wi e
Lovagpeetve faterakiallow-oats, of the wingsiofthe side or on each side of
this said longitudinal projection, with the said wings being
provided with respective lateral hollow-outs which, together
with the respective lateral hollow-outs of the wings of the
neighbouring bar or bars of the said bar, form passages, with
these said passages forming, on the said first side or on each
side of the said longitudinal projection, a channel for

gulding the air up to the said front end of the said bar.

8. A bar according to any of claims 5  to 7,
characterised in that the said passage or passages are
outlined at the top at least partially by the bottom surface
of the said flat part, so that the channelled air circulates

Just below the said flat part.

9. A Dbar according to  any of claims 1 teo 8,
characterised in that the base of the said front =nd of the

said flat part has an attack angle that is greater than 0°.
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15 neighbouring bar or bars of the said bar, form passages, with these
said passages forming, on the said first side or on each side of the said
longitudinal projection, a channel for gU%ding the air up to the said front
end of the said bar. 20 8. A bar according to any of claims 5 to 7,
characterised in that the said passage or passages are outlined at the top

at legst pagtialhz by the hottom, suriace of the,said flat part,so thatdbe, in that
channelled air circulates gust below the said at part. 25 9. A bar
thacchiding t-afy bf Qaifis™1 b8, Char&&tarised irfiat the baséof thereferably

e s sald-frant end-of the said flat part has an attack angle that is greater than
0. 18 10. A bar according to claim 9, characterised in that the said attack

angle is between 2 and 10, and preferably essentially equalto 3.5 11. A
bar according tpany of elayrg -t 10: chargeterised in thatthessaidifrontc 10,
. end of the said flat part is provided, on at least one of the sides of the
“h AR fongittibinat projéttion “With i for T&difectionl of the-air ciimifigt 12t Part
i s froprthei spid passage ©f passages, torat least onent) chanrel -Logategin  said
the, ttog dnaﬂrta 9f the said front end o%t}[]eas d jla;gart. 12, A bar according

1 Cto &laim o charadterisedin that the said channel straer%;a‘ﬁﬁé: bottom- the air

costrfacefof the said:flat zEaipartanc perpendiculasly1g4his said flatparteast one

chgﬁfhé’feﬂsac?%%’&t? Hhe tqp.of the top surface of the said flatpart, parallel ¢ )
o this said flat par'-.
said flat part.

1Z. A bar according to claim 11, characterised in that
the said channel starts at the bottom surface of the said flat
part and perpendicularly To tThis said flat part, and opens out
onto the top of the top surface of the said flat part,

paraliel to this said flat part.

13. A grate for the firebox of an incineration furnace,
characterised in that it includes at least one bar according
to any of claims 1 to 1Z.

14. A grate for the firebox of an incineration furnace,
characterised in that it includes at least one group of three
bars according to any of claims 1 te 12, with the central bar
in the said group being mobile in relaztion to the two lateral

bars in the said group.

15. A grate for the firebox of an incineration furnace
according to claim 14, characterised in that each angled

cutting alement on one side of & central bar is
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13. A grate for the firebox of an incineration furnace, 20 characterised in
that it includes at least one bar according to any of claims | to 12. 14. A
grate for the firebox of an incineration fbgnace, characterised in that it
includes at -Least one group of three 25 bars according to any of claims 1
co 12, with the central bar in the said group being mobile in relation to the
syiwe lateral barg;in the said.group;, 15,-A gratefor the.firghox of.an, | . 4
incineration furnace 30 according to claim 14, characterised in that each
e L5RGRE  cutlhg'dlémentdh. 6rie sideldfeéntraPBaris 19 tdynimétieal 1t mates
whand offsetdn.relation e the: angled cytfing. glement,Qn thejside of adateral. v e ra
bar, with which it mates when the central bar is in movement in relation to
“the lateral bar. 5 16. A grate according to any of claims 15 and 16,
characterised in that the said bars in at least one of the said groups are
ass%rnéubled by means of a dowelling or pinning technique that locks the
two fateral bard ifrefatiGH (6" 640H 10 ottver, dhdl thatieateéd i certtral Bt 16

chireedn franskation, nbetween twoextreme pesitions, [in refation fa;thedwe of +he

lateral bars. . . . . —
sald Jroups are assembled by means of a dowelling or pinn

cutting

technique that locks the two lateral bars in relation €
other, and that leaves the central bar free in translation,
between two extreme positions, in relation to the two lateral
bars.



