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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 applicationis in the field of furnaces
for waste conversion units, such as conmon refuse,

i ndustrial, donmestic, or hospital mastes wat er
treatnEntG§kﬂgq@§ Aﬁnléﬁﬁﬁﬁ fé% %#Re
question of waste incineration ong een a 1
problen1|n our SOC|et|es whi ch are produci ng nore and

nor Furn that have actually been desi gned
for T abbynetr BTo iy R coHoloany fodrete bar and

- aangkdwye f@ﬁdeggogteepws@ﬁme devalienttlRetQ tPes principal

present time. These include known furnaces such as

agPatetiPnadss 1y ofher Theaft R uferaeea 5fer waste conversion

uﬁlgédlsgqched fur Iﬁor gﬁ&g@le,lhgug@%o athe %@1&%1c, or

materi al’'s are enptle rough a hopper on conveyor
hespposkdrwattaphi vetstepsetbhabnhl enddaed, push ittheasastieour, for
Qnateglals forward i nto the conbusti on chanbers. These
“¥UMRates thus allow the combustion of the waste

mat erhéal squadei o0 dherefare adeductid o n HJEe long been a

production of pollution. Nowadays, we speak. of the
P¥%Q%©%ryno@UFe59§é66%eﬂaswélchaﬁéﬁl@W@dupnngawpramand)more of

on y Rpear o to reduc
% g@&fﬁ%%é%. é§ can YV, 1#%ua#%% '% f%r waste

its vol ume S1 gni recover

imnengyat hat hanesdkmyﬁddmfapnmu&ylqnﬁﬂﬁgce§@d ﬁévbnﬁmdergone

recovery uni the furnace is_the part in which the

CURIT L nEEIEAPESRTte BRI &P ahBewWRT2SeHei £ B6mbuSReBRe Linclude
kﬁ&WﬁeEErh§ce§XEGb§e%s/ﬁkﬁﬁé'Ehﬁﬁgcégrn§%§l%QQ% 4 R% furnaces

desi gned so that the waste materials are wel
oni Sfiliislitsedl-dbpst fhenecrisusfpon dretiipland wewhlch the waste

b] ended. . Thi d dtob th
mERLEGL) RS ST Rto EBRHEE i n/EREStior CRT 4 conveyor

caih e f rofm tid i fair nacepd N iger gkl y ddeMpddh the waste
distil the volatile substances, and to break down the

.m%ﬁgﬁﬁﬁﬁ% f?ﬁ%ﬁ%¢nbm%o the combustion chambers. These furnaces

thus &allow the combustion of the 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.




10

15

20

25

30

nol ecul es that finish by attaining their ignition

tenperature. 2 The quality of2the conbustion is

linked mainly to oxygen content, which nust be

sufficient, to the tenperature, which nust be high,

to the controlled turbul ence which nust be sufficient

for good conbustion while avoiding the releases of 5

st oS 0 | yi . ~Aan 0 e 1 [

e e o5t “The veara oatel oS "SARL A Bl Ry onvoen
cofiteme, knbwnhgmatsss backudéibaestwhase et ntsmptiranure, which

has the shape of an .inverted "U', aning a flat part
meRE o %Ilg er aFOI s \ﬂﬂrgtfoaﬁ(?darsrgélﬁbpgﬁngﬁ a@h%‘a{l must  be
stpf e bebEbe gbep EdnleRdidm W SOHEIDAG StABVE1Rases of

limted translation in relation to the others, so as

- dugtfovenaessshr o cl By iy warsdh, aR8dt otempry eHemvete. time of

pAERle the dravp Ried Py 1488 ‘?ﬁ%ﬁg%tls that the

path that the particles nus rave he 1|egs of

t he Nzgts, obefbeeknbeyn ayeteemmiretllde evgpts edhost halieWsection
nao fhese bars,fis a.long one. It corresponds_in fact

15 the SP2RGt RE oMt HEVISEGED Hhe MAN LI of LERePart and two
1 £ONSL0URRELS isich NRF&T 958ckBaEAt B8 RN EbCKBSmARC mobile step-

heated for |onger and are |iable to stick on, under,
fepdbetifeerhtilsd bgege Weakaowrofesohe dgrimtiesedwhdsmrbelkation in

-rg@/’@i& n@i)nt%%ac%a eré,n EBe 820 Sh%g%eo.ftgger g%JéFiLcles forward

meaning wth a f part “and a F%ngltudl
arpt of eceinpg ybedtown tdwet f | ahepardt . tbeseabBaskpardt athys type of
limt the aforenentioned drawback of_ the bars whose
Parai 1 SRt bRei Bath thetsHdie rATEcien oreell tppyel along the
1 NCer thge t e ' being ;
f%nnvedgﬁzpﬂigﬁ't%gfﬁgésgggyc%ggegg%%ggkggyt%g%Qled out below
thefiekhess,ofishe f Langpamie. add tbereéspendss ishofket. to the

t b d t ad I t th )
LR S GIGPS,BaRe 90, DL deRuaLaly BECYR (Srecucnces 1

- thfrdfiverg ethaet aibe patericaks. b shasedaul 86+ 0N eRRr and are

then, in particular, cause 30 the shuttle notion of

Lighd i $t9 Pe Par vy, 9% kefegndhe bars.

We know of some grates whose bars have a main section, in the
shape of a “T”, 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 adeguately prevent the progressive
accumulation, between and under the bars, of the refractory
materials. This accumulation 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 grate

and increases the difficulties of adjusting the combustion. In
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give rise to the anplification of the separations
between the bars, which contrgbutes to bl ocking the
novenents of the grate and increases the difficulties
of adjusting the conbustion. In 3 fact this can
necessi tate shut-down of the production in order to
cl ean or change one or nore bars, especially because
chapiLga : 0 ] I s . .
O oAt on Of rRe  refr astary il S HE W etion in order
tpr gdleem tdat dhaewger i srs ios tiheref baeshovedpepr&Vent because of

rogressive_accumul ation of the refractory .
D L o R LRI TR B Gn o1 e e S e Gmalgtion of the
rarrasgeryonaeéftigient renoval of these refractory

materials, and so guarantee the relative novenent of

"t he B¢ sPrPhépBaddathethen erérpectiancihofefare eheh to prevent

- thar, p?@&lr%gtgli%{fje.t aggcﬂﬂhﬂgﬁ:% t of the combustl gdré/Thefnaterials

pur pose” o e invention isS thereforeto provi
beobern oandoutberaftbreeems oned probr ens, aarangst for efficient

ot hers. gAc ordin% to a first agfept, the invention
r??ﬁX%ﬁoP f%ﬁ%ﬁ%s EETACGPAYe T H it The 3PP etox JBRTaRtee the
régt Des ahdBdmed® HHrBRAECHaTRE Qﬁ&rbﬁ%%?@%%t%ﬂ@éﬂeﬁﬁggtancy of

whose top surface is intended to receive e

CaGR i vk at T ef @fieht s2 amdad has treseenelE thet combustiocend
‘and r , C or.n a return,that . acts_as_a .
supgﬁé gg%ﬁgggofﬁ?hgh%aﬁma%%g Sar %ﬁsgkﬁﬁgﬁ&ﬂ3529'pr°V1de a
s¢ ol anu i at hraf @cénant | oced asr silietis | henbhgst péthers.
and that 20 extends at | east partially between the
real SiiF Fritsht hd& of 17Fhe B3PSCEn atleharbri®itsen ¢ therefore

rdBded . £al 4 eaghenepapglad- CubLi ng Sl &R Qf incineration
knife, is located under the flat part, on a first
fuwingcef The |awi todilndespraj étatompamd5s whoaef it surface is

: ' .+ the_bar_of .the . nventiqn jnc|udes at | east
R o ERaRar S G A e GELAER Ehaapc pgat extends
ifdata pabl, O/l aasecand:sfe Ohdf heab@ndidmdinpla return that
projection. Preferably, the bar includes a
aqﬁﬁt@%|§cppypggtaﬁ§pég for the bar. The bar also includes a

longitudinal projection located under the flat part, and that
extends at least partially between the rear and front ends of
the bar.

In a characteristic manner, at least one angled cutting
element, or knife, is located under the flat part, on a first
side of the longitudinal projection.

In a first variant, the bar of the invention includes at
least one second angled cutting element located under the flat
part, on a second side of the longitudinal projection.

Preferably, the bar includes a multiplicity of angled
cutting elements distributed under the flat part, on a first
side or on each side of the longitudinal projection.

Again preferably, each of the angled cutting elements is
located against the bottom surface of the said flat part and

perpendicularly to this bottom surface, and/or .each of these
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cutting elenents distributed under the flat part, on a

first 30 side or on each sidesof the |ongitudina

projection. Again preferably, each of the angled

cutting elements is |ocated against the bottom

surface of the said flat part and perpendicularly to

this bottom surface, and/or each of these 4 angled
aﬁc?‘iédingu%'t@ﬂ%mesléﬁer{@ocalgdlgggk:%at Rt e ﬁ%%her side

| ongi tudi nal projection per pen T cul ar

Ofothﬁléongldedlmh&sprdgecngonhd6naaﬂd\penpanﬂmﬂﬁkﬁnﬂy to this
Sfdgar inrelation 5 to the neighbouring bar, the

angl ed cutting el enents favour the renoval of the

ref rei®y ydaet 8gi ahs tRata taceUmRY-Alen S 0gF €§Shwel ¥n relation

bet ween, on, and under the bars. |In another variant,
t%o§§ﬁﬂ%ﬁ%9ﬁ?ﬁ#ﬁ&%@tP@ﬁﬂmﬁhﬁoﬁégéﬁdrﬁ#%ﬁ%ﬂgaﬁﬂemﬁnts favour
e S ri S, Jvent i

el e ar ™) 8Ee: Phke’ RG50Sl ofBTidar  REG aocumlate
p¥ﬁaI¢S$ENeEUfbeBWeemdeonf she tn@grtuﬂenahrprOJection
Pr efer abl this wi.n positi oned under the flat part,
is ‘ﬁ}o@{‘é&ﬁew PR TN R OTHEP | Bt &PalCHBLIME G With one or
moe ChE dRgebhetheWokBvliBas! #hehahtBol kaw gl Qff 1M NGivention

of a first neighbouring 15 bar, forms a passage for

ingifirt | #hgleRstaioneuy ing ties frioned enddef the Bart part, on

5 | t VAE i onbln tlon with one

ofrh?gn%rgéhe% %y@g% ]f(%g&%#tg%?%%‘g )\g/ar? ants°"t he bar of

t he Hrnfentdloly, i ticl sidesnaf peaﬁtlonedsa@a@& wheg flat part, is
osh%%ﬁned under .the flat 20 part, on_a second side of

PAREdSShgt L R ALl L5Pdlectioonlathtal BBaAH- WhAgWR4ch, together

wiovigledi M ERaa hatebal ohel lggw-pupy '8? %qg%kh?klghbourlng
wth the lateral hollowout of a wng of a second

batsi ghbou® i Ag Hearsadeorfer ackaonatl pagsape farr up to the front
5L Gk 20 % ne bar i ncl udes a multiplicity of
plicity of

Wi ngs ﬂh@tﬂiebukf@&i@@ﬁer phes Bl PAr toor®ioRG itHe with one or
mgégmg%ng;qéf the previous variants, the bar of the invention
includes at least one second wing positioned under the flat
part, on a second side of the longitudinal projection. This
second wing 1s provided with =a lateral hollow-out which,
together with the lateral hollow-out of a wing of a second
neighbouring bar, forms a second passage for channelling the
air up to the front end of the bar.

Preferably, the bar includes a multiplicity of wings
distributed under the flat part, along the longitudinal
projection, on a first side or on each side of this
longitudinal projection. These wings are provided with
respective lateral hollow-outs which, together with the
respective lateral hollow-outs in the wings the neighbouring
bar or bars (9, 13), form passages. In their turn, these

passages form a channel for guiding the air up to the front
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projection, on a first side or on each side of this

| ongi tudi nal projection. Theseswi ngs are provided with

respective lateral hollow outs which, together with

the 30 respective lateral hollowouts in the wi ngs the

nei ghbouring bar or bars (9, 13), form passages. In

their turn, these passages forma channel for guiding

e r to e front t he

e??rstgforggﬁ eg%E snglg oFﬁt heggf%gl?udl naI %?%]jtlec :lL%%. of the
l@ngahudhealvarpaatt1p033| bly in conbination with one

or r%n%fth thet previ ous vari ants, the passages

are Sut1i méd afirjtqus t oBOSALPL¥adt perth Hra Loy WiRB one or

mbpét opE sushaceoof the fhadvPaks, $8rilfdts!hethe passages are
chanpnelled air runs just below this flat part. In

ouhbtned ohr EhAL toE@S@FCbIl)eaiSﬁ mﬁﬁu@dthmn bwr tttherdeotorom surface

oﬁofﬁe(’ffl%q:yr{% o%'ht Br €Y%k Qusthvarc]:l‘g%]rﬁ baserﬁ%gi hl%sst below

front 10 e e bar has an ang
tgteafbattbant00. This attack angle a is preferably

bet tween 2 ?gd 10. Preferablg ﬂal n, this attack angle
a i s Rs8BRENGH ARGt t POBSIPRY addt IRAMR/IG kAN with one or

m@essbll Yariy §0MphRatd @y Wit 68 Oht 515 iRr &0l apy ‘%fhe front.

the previous variants, the front end of the flat part
end ¢f ovidedar bﬂsaanlaasachn&ngiethetﬁhde$30§réheer than 0°

| onqligt'ludl nal projection, with a fin for redirection of
the ¥S  @&ivieRd fapgie he p&%s@g@fmré}w&fsageswéenneﬁ bgnd 10°

p % a&fral hol | wouts | east one channel
lf% FEHY n2g e og E)értatt?(“} fart%]eef‘?‘ohﬁ grgestippdy equal to
3bar. Preferably, the channel starts at the bottom

surface of the flat part and perpendicularly to the

| at t&r, aaﬂﬁh@per@rd@tnt,or@@s&sii@lyopxnofcdrttteirtad:picﬁurxﬁﬁlm one or

m(%{:cor %% B%rsecoﬁ%ral%l!ég(lé%%ovta#tg%l%;?{%% arggt end of the
f]&ﬂapESt is provided, on at least one of the sides of the
longitudinal projection, with a fin for redirection of the air
coming from 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.

Preferably, 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, parallel to
the latter.

According to a second aspect, the invention also relates
to a grate for the firebox of an incineration furnace that
includes at least one bar according to the first aspect of the
invention presented above.

In an implementation wvariant, the grate includes at least
one group of three bars according to the first aspect of the
invention presented above, with the central bar in this group

being mobile in relation to the two lateral bars in the group.
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'ir}naggsfgh"%%cﬁ%?‘é?% Bathesh

to a grate for the firebox of an incineration furnace

that includes at | east one bag according to the first

aspect of the invention presented above. In an

i npl enentation variant, the grate includes at |east

30 one group of three bars according to the first

aspect of the invention presented above, with the

cent t ei e n

A R s T e R S
a%%@@blﬁdaby1em@aHQnefoﬁatﬁewglbmpg arme pﬁsﬁﬂmgedebhnlque that

S lin r pinnin technl ue that | ocks
1ERRECHES) BrB AR Bare PRrBLrlt fo ot St Gty OiF, and that
lédeds | elgyescéherSentisat baredrepn i sl @tdiON, petween two

between two 5 extrene fOSItIOﬂS inrelation to the

eXweeTatkeaitbars, in pa @Hz«anaFOduhEngwphéat@raiL| bers.

nov b at i t el bour n

oy SOl o0 At Ly, EELOLERCO! I IRLANROY Mo bar i
rQlEiI@MDWHi dﬂmreheaghbbmrﬁm@erbaks thhé fmm&mmﬂ@ﬁéétherefore

en and under the bars. In 10
R SIRTH TRLORE ek hrel &5 et Tadte Bin@agerials that

ad@ﬂmwﬂé nﬁko@&@b@%b@f} waderedi Sof | a%meafdnciélatthe bars. In
provi des t assenbly " with a nei n section, in

faHape &fratiy", ﬁﬁﬁuﬂ§§ruchu383hmmthen®vaﬁl@mr1pﬁrt and a

e a econdl uring .
14151 PRELES! SS-DeLteen, egeh Doty and) SeRONl L QUL oo e
a&EﬁMbk&heiththEHﬁﬁESemﬁﬁtianh@nam@be??Fﬁ%ig@?hgt“T”, results
nts results_in cuttlnghépﬁgg l%%ﬁgsbﬁéwgﬁpsﬁ§C@fbar and

sddhshpt t | @ Dhg oncioE the1 Bk se ﬁgg%hghﬁgt'g% ok tNepars  in

separations between the bars, and erefore
replajcidmgtef edeh novament stiod e sgnatee, ofir eettehusngled cutting

tnent of the conbustion is therefore
acfﬂggate ¥ add t iBH, " HthdiealPadac 5 ¢ idat might

admmsuliste rmlu@@@h tdagatdi s accunul ation of the
refractory materials is avoided, and the halting of

pr oddtts orP35R brefet tf cl Eam ophuttle motion of the bars,

amplification of the separations between the bars, and
therefore blocking of the movements of the grate, are thus
avoided. Adjustment of the combustion is therefore
facilitated. In addition, the mechanical wear on the bars is
reduced, since this accumulation of the refractory materials
is avoided, and the halting of production in order to clean or
change one or more bars is therefore less frequent.

In addition, the presence of wings under the flat part, as
exXplained earlier, allows the creation, under the grate, of
channels that direct the air running under the bars of this
grate. The formation of these channels, and theréfore the
advantageous circulation of the air under a bar, thus depends
on the Jjuxtaposition of this bar with the adjoining bars. This

better circulation of air cools the assembly while also
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25 change one or nore bars is therefore | ess frequent.

In addition, the presence of wyngs under the flat

part, as explained earlier, allows the creation,

under the grate, of channels that direct the air

runni ng under the bars of this grate. The formation

of these channels, and therefore the 30 advant ageous
£ 66Uk AL of j n : d S ,..an s

e gt 1 oo T o B8, S SPARRG 3 ox1aising
afhi 85 peaneeliedcudwbidntbé Arontoehd bhethsseably

whi | I 7_ fayouring_and actiyatjng the conbustion, .
Si nc@h‘?hgg%%di g}éﬁg po&%TtliC’?fc et PedPHBRAF dOfh&ings combine
tbrantebadz0é tbelbag. oFhenshepe, rbg BEsHyi on, and the

nunber of w ngs_conbine to accelerate cooling of the
bar TRen?BRPOWE sthRelsARpeer Offe theomarend rofoatieicular with
My ped tLeu i 1 h h r; of the fin for . '
PR o 't B Sk Rt iPHe ofadlsgasr Toming From
tHer pedsbyethd drateer aby hohkoWaaetrs,l tioBl @hanngl, to a channel
légg t diin Bhe t%pé§$rt o&ﬂtge front end of the bar,
PERUTT st P& 98 ST bl O iECof 4mE i &f nghai barat results
ihhersuciane ofiok@nphed | ahe PaktdikeWar dithe Jeatnend rrace of
of the bar, and therefore of the grate, so that, the
the r f13thPawk i i+ e dditleet Foarofndr exfovidie obatheand therefore
r ct e g f a of. the front e of ,the .
e el R el TR SR o Pt e d bk Mot ion of

reporvel and therpfadwectde 15 [ifting of the bar. Al

t hese adva ta%escgﬂerefore consi derably reduce the
NG Sth e et | FeCRby ERENtEE othe Heapapsevents the

acdGeLatiase JrovegeRi 8185e £esanial JLqnef L1 g £

rempval of the garticles, whi ch nusf not be pugﬂ%%F?oore the
el rgiitasli dee dwamel | as 20 for effective and wel |

di sty4iqbu 0 stion on the grate. These |limted

11 .

rel a |vekﬁg§§ng% AT endddF 50ssi GPRSAfigTably  reduce  the
ricont ool el dlyi mpanieofral Adowwed | BgeBenRisNNbAdthe bars, since

techni que. O her characteristics and advantages of the
thesfenfPyggments are 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.

These limited relative movements are rendered possible and

controlled by means of a dowelling or pinning technique.

Other characteristics and advantages of the invention
will appear more clearly and more completely on reading the
description. that follows of preferred variants of
implementation of the system, which are 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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wi |l appear nore clearly and nore conpletely on

reading the 25 description that follows of preferred
variants of inplenentation of the system which are

given by way of non [limting exanples and with

reference the foll ow ng appended drawings. - figure 1
schematically represents a set of three bars 30@'
accordifmgyirx the ER¥ERLL9R. ! i ap, oL gur

2 sche#gg1cally regygséktsaélgoﬁ%¥%%*%$&% %grpor H'Bs a par
ageesfdintigteotheinnephipon, asnspenspeoni tee 8ide,

figure epatically. re sents a portion of a, bar
acaor di'ag B8 tTE PROBHETGRoIay S G0t o BPHGIOD of a bar
atcgundéngb schemhti cahlbygnkephesentss &Rl tigRpdf P and  in

according to the invention, as seen from above and in
PErpRFShetEive, - figure 4 schematically represents the

front [ t ' ntion,
seen fﬁgﬁﬁﬁia%igg?eﬁgggg%}g%ég%ﬁﬁgﬁéggca#b% £idht end of a
barpresendsna geatkef onvedtfoom aseveeal fhansthssembbed

accor di seen 10 from bel ow,

tot ti S
figureE&%“%%heﬁgf%gggﬁyaggi}ggeﬁ?grﬁsﬁ%f%iP gf2tRe formed from

- sa@sseabl yaafs thseembaes ace@s i t @ot Nend NMERERN0AS as seen

seen frombelow Figure 1 schematically represents a
fLt B¥1efree bars 15 according to the invention, in

Cross Lan. ¢y hr ; , e represented i

this f?é%?gg I?g 6%%1 evgéé%l?%a3§%§%§§%§ v s&ct 1o a&? of the
aszehb bar offastihiiwe shape oficcdddimyt o | théhdmeasa iefn, as seen

bar .1..a flat part 3 that surnounts a | ongitudina
f?ﬁ%ﬂ%ﬁ%?%h 6. This main section, in the shape of 20 a

MT riohler s1 asemasd c ot hely aduilages.s an aptd mo%egtgree bars

| evel of geonetrical and nechanical precision, an
AR s st drte inreriihn t ehiperness eselef bymat i ons, due

toifﬁ%égm§9£soﬁjlgvth§'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, to corrosion 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 “TI”, 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 projection 6, and a second wing 11
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The material used is preferably a refractory all oy

that offers high resistance tg abrasi on when hot, to

corrosion when 25 hot, to oxidation, and to thermnal

shock. A nmethod of manufacture by casting allows the

i npl enentation of such highly alloyed and refractory

all oys. The main section, in the shape of a "T",
c¥Ri i 8o r eqov m I l,ows. t he

ohl ol | $obatabh egRvablan{oomiite T de  BLLANS 81Bscuainan
ppai eFebbar advaBhagewbhgbei hg cbhpar@ep@@tyvebye have 1lateral

casting that are

n than o hods
hﬁgfégcéﬁg%ex aUnder[tl]tahe 1% ﬁ‘l‘%%nl&gﬂ r88T{ ng’7 i3 also
r@@@ettoﬁ@dyomaidIWfﬁgsSquZ@@ 0&15%68|0m%£é@'9§|opp051te to
ctr on 6, and a second w ng can
g‘& i {i Bhed2én and}afﬁerasrléeeéﬁloflotlhp@ bohgiBeudihedl is opposite

t@rQJh%Ctlé’E‘eﬁalTﬁ%%l‘Mo%%uZEI 14 %sp‘e%}‘%vel %Paépg ot- 1%ing 12,

| at eral | owouts 7a I nin
vial gly lﬁe@p@@tsrl\tel ytchawenau mgs of, bkx W nga8, awlisdfer=S hollow-

0ppPPS S wng 7.of bar 1, has a |l ateral .
oPbr Poe Bt Calet RRPoF{B6pRositie 1Pgornd Facaeqt 11a of wing 11
ofl(lbak@V\lDut 7a of wing 7 of bar 1. Wng 12, which is

opposite to wing 11 of bar 1, has a Iateral hol | ow

out HBES 4 MatPRESPPoLEPt &5t éomedl aeewabnebeurerlt drlda bafr 9, and

hngs 1 r ass e me ,

a&tm%e%ebg% g f%rgrie yb a pa ' ?'ﬁor(njfé’(? position

<I®eﬁmE€nlbaerhlandobhpw18ut§h81@03ﬂk§Oﬂln%% thﬁebﬁﬁ§§a|the top
hol | ow-outs,in the wi ngs, nmeaning the top corner

CoPpUsI ?Bp?ﬁli:ﬁetloorﬂj}et uﬁ?ﬂ%Ftpng@%t PsRIsFtika baf the bar to
wHIED ceeh Whﬁ b‘%P‘gﬂ? Eﬁ%é@é’lfl la(i\ﬁ) hetﬁcree H:é) tion of
el ow the respec

of 15 passages | ust tive flat parts o
PaFRRIRE slustheoe oW poke oéspheSevpaﬁagepatrSSt ofchamnélars. The

the _front end of each bar ure, 2
p&%%ematl calj{yesreeppgsgﬁfgfs Jp%rttl orcptngeh aF geac%delq’ng to the
frtantt leend nverdddmn,bd . per spective. 20 In bar 1, also
represented in figure 2, we find. the flat

Figure 2 schematlcally 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 one side 6a or on each side 6a, 6b of the longitudinal
projection 6, several wings can be positioned, namely wings 7,
7' and 7" on a first side 6a, and wings 11, 11’ and 11”7 on the
other side 6b. Wings 7, 7’ and 7~ respectively have lateral

hollow-outs 7a, 7a’, 7a”. Wings 11, 11’, and 11” respectively
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part 3 and the | ongitudinal projection 6. A bar 1

extends to a front end 5 formgg a return that acts

as a support point in the case of bar 1. This figure

al so shows that the |ongitudinal projection 6

actual |y extends under the flat part 25 3 fromthe

front end 5 in the direction of the rear end (not
hshownhtekh1cashdopagsihl v jext and only partial Ly under

the flat part 3 between thé fr%hf é%ﬁpdnahﬁﬁgyr%ﬁﬁ Shown only
P@RElabhy odeestdetBa perepeeachesivdewba, 6b of the
| ongfyt udjn gjection,6 everal w ngs can be

e eaRirh “rnge 7 ra136%iToungote i wah stide of the

posi t1oned, name !
lengetbainandpwongstibn bl aNdcddbifRct BE QLRer Sidesuccession

b.. Wngs 7, 7' and 7" respectively have |atera
'Oﬁoﬁﬁiﬁﬁg;

shghloraoutyain Whes adioiriing ahdrsl” (not shown in
fi@spechi velry 40 Jpve; Lt Il outs lla . lla', : .
ITa", which aré shown %ﬁl%ié%a??igﬁgé lﬁ?%%?QO?gi projection
6 pepgfedidtmeari ewarThe sudcedssi oadpbihbher @lars, a channel for
f the 1 onpgitudinal

g%ﬁ%&éﬁﬁ%ﬁ%s ?Piﬁgggﬂgﬁﬁgtfﬁﬂnﬁﬁ?ﬂdtﬁe succession 5 of

| at eTted  halinbwroutst | nthB8eadj@idyNg BAr S LReL S%Péi\@ of the
in figure 2), form on each side of this |ongitudina

Lpg i Rraiffiaiwedn Baesl nofd iltisuidd] 6hei ngnvention of

C §e,as§H@8n95ﬂ%¥ i@“ﬁgknghkﬂﬁ %k%égeﬁﬁgi% ea%g?ﬁ%ngth. The

end 5. The nunber of these wngs on o
nup¢ oyt t Utk sal wpngpeetlondépdaes eeknkii@ill vt R® the length of

bénveTtio% of COﬁrse, since bar 1 is not shown over
dll oot it 1 ehgth: THEIsunb®r 80 t HEROTHaRYs wPpkameter for

acleprnc essentnal ddo Ping her lepgth of  bar 1. In fact,
this is an inportant paranmeter for accelerating the

cool§ithgtb¥s b&ignrre1swingshis f7Quaed Wi'ngsad?, 17, and, 117 are

N Y .are_.represente er pendi cul arly _
T T e B Lk R O e LiRgeey BroYection s,
andictlighit 1y detatned tio theldd 8in pest tBe A1dtheaFf€a8, at the
end (nat shown) of bar 1. This ﬁssitipn is only an
ree‘%(‘%lrr%lnéi hZV\%EerSWHo@ nBRY| i hi t BHe spopdtdfont hes only an

eﬁdﬁﬁﬂgiﬁﬂhever 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 example, 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”7, which can also be called just angled elements or
knives, on the side 6a of the longitudinal projection 6, under

the flat part 3. Here again, the number and the position of
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20 In fact, these wings could just as well be

positioned in an inclined manner, to the rear for

exanple, in relation to the |[|ongitudinal projection

6, and perpendicularly to the flat part 3. The

position in the exanple of figure 2 nevertheless

gives good results in relation to the objective
t§@§&hangﬂéaEEXe%én%gokﬂggeo%obﬂ 4oy sthe OX|gls|n ention. An

air running between t Fhe “arows sh
appyepel 2teynbotision hel i rccnel athem ofestiiits oxhdi&h ngeffectlve

t he W ngs,, . er to favour cooling

%1;1€§ ¥535u i 4ﬁ%r¥?% ® @?%Ps%nsﬁBQéeQnﬁﬂéﬁent of one
bettdndgae! EMes e 18nedb’ oflé"nei\@hsbuﬁélﬂ aﬂaﬁ? be

cal |l ed j ust angled el ements or khnives, on the side 6a

of the Y3ngilt uBrRal 2pFej dEaveon Bie usder motrke pfattipas¢e angled

a 05|t|on

e%%&éﬁ?ing?e Hg gﬁ%ﬁ?gq%lace no E %gt&ﬂ? Wﬁ%?al projection
64 rWleinth orce Amot apps Dipt ¢ aterposihd i oA tlSeOﬁ@rislfi@&tivle view,

res s jin an_effectiv abjlity to cut any partic es .

bet\l#eer?lgry’anﬁ?%%e e?‘é‘ﬁjg?ﬁl %%e%ﬁ’étsbﬁr‘f &hdvas dRgl ¢’ - 15”7 are

letanent aghiastei GhOOWIthidbakurPafebaly 1ogan gl sqihave, .o 5
one or nore of these angled elenents on the ot her

P%ﬁ&%l‘@b:%altw st orleg tlafi et . projection 6, which are

not pyi re t ective vie | deal, |
t hese aéﬂ éléﬁg SE%?'Eﬁiggg F& again %%ﬁha sfdae’ba or 6o
(IﬂO¢$K£dl&ggﬂMﬁﬁlhb& bptboarsuehace, 3Qpé&péﬁ@héﬁf@r r'ro this

10 perpendicularly to the latter. Preferably; they
S%ﬂﬁT be placed against the side 6a or 6b of the

| ongindsd Nah o PEQ] 8akkRALE, QﬁpdfﬁﬁLQE ¥et% hlsEQF role of

si de. These angl ed el ement’s, |ch thererore p

_knrdeT@:ofar@LS thnisy essedr e dumisgusEt: daﬁangvbhendﬁn&tnwse of the

Jmyvengnt f the bars |n relation to each other, to
cut gﬁy]%af s hatac éﬁ?“%bcuﬁﬂlaPEZbéPﬁbe%a¥¥%Fles that

mﬂghtsad@umﬂkﬁﬂerﬁbﬁﬁééﬁ5ﬁﬁ@tb§f§§ 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 adjacent to
the first side of the given bar.

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

It highlights the inclination of wings 7, 7’ 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-ocuts Ta, T7a’, 7a” are also
represented.

The angled elements 15, 15’, 157 are shown by solid
lines, and the angled elements on the other side of the
longitudinal projection 6 and/or of a neighbouring are shown

by broken lines (but not referenced).
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between a knife located on a first side of a given bar

and a knife |ocated on the siige of a nei ghbouring bar

adj acent to 20 the first side of the given bar.

Figure 3a schematically represents a portion of a bar

according to the invention, as seen fromthe side. It

hi ghl i ghts the inclination of mﬁnfs 7, ;‘ and ;" under

t he flahrpardy 3 Qm 0 -

nvertad in 2 e s e Y r e gy and. Poftion of a bar
apeppehddcukar | $heo tihefeh@riginbgdiaﬁal q@relaj edidcon GelBhe and in

.holl owouts 7a, 7a', 7a" are also

p%é%ﬁ%étﬁ?gd. The angl ed el enents 15, 15, 15" are

shownt byyighblightki nes, indtihe @ edr etpaeRhS 108 Wements on

ot her .side of the 30 |ongitudinal projection6 and/or
e%?haSﬁé?gﬁgoﬁﬂqK}QﬂQQQ#QW%ﬁler%B%REhODiﬁesl@bmmaunartlcular
eﬁ@é@iﬁ@ﬁ€¢)Inl%heﬁﬂﬁ%ﬁéfﬁ’Eﬁ@eﬁﬁgiéé'h e&%ﬁ%gs%ﬂk§ﬁ%$itioned

portion of a bar according to the“invention, "as see
PFe@hFDEY owndrd ithe piapeptirte.3 | tapaghstghtsl tgwrpendicularly

i | byt of the_angl el enments on.. 5 each side of
t(?hzg}{éonéott%g)lmnalsuf)r%gfgct ?gn %,P i ohe Y@t i farkr 3- They are |
destodbuesd . don ehehl atitds , ofhernglied BB M-S af)f"o%'ection 6,

ositioned precisely under the flat part 3, agal nsT _
f%ﬁe%i‘e%‘b%hﬂiea%ﬂﬁy apg e Hsrdiom lsurfacko 3bhef sthes of this

taB- & istributed on each side of the
l%%ﬁ%ﬁ%%%ﬁ%a]p%§§%%ct$%ng6, 10 respectively against and
per garglinul 4r bghetnatheadildeseptrelshing s [tOngi fashithaénd of a bar
rojection 6.. Figure 4 schematically represents the
ac?co %r
ron

T ¢ D U bEFVERCE TR di 3y 951 heZ PRVERR | DHAC as
seelTHg ofrdéie. shdes Hre fRONL58NE¢ SQf Jr¥%{ﬁ¥an§§$eabase S5a

return whose base 5a 15 acts as a support poi nt
aGte BEr .2 THuWResde Bainbs far tbeadlkemngleia thatei Sa has an

regter _than 00. .Thus,, during the novengnts in .
a §Hg?t3&9 g %rads?atiton gFegE%rbaF%amn(%elthéﬁr 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, or 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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to each other, this angle of attack prevents the
accunul ation of particles undey the front end 5 of
the bar and therefore 20 the lifting of this bar.
Preferably, an effective angle of attack wll be
between 2 and 10. A particularly good result is
achieved wth an angle of attack that is essentially
al 3. oge side 0 side, ,of t
t?%ﬁgﬁ%‘% ngla%zsgbrg%tgcfcf]%% 6?mf§ﬁggsf ragtﬁt tgﬁd gg%f Otfhethe top
spafagesgahas atlie nflst bpertr &di rctd biebf tdéhehabkr flat part 3.

edi.rection.being s l.Lised b h , ,
T%%Wgarlcﬁ y%'f)icl)fcrl@fgnggﬁ?lﬁg‘%?‘lfon%ﬁﬁx??%m%t%elEas%\gﬁé%l1sed by the
atpowedn byet berkatesal chothewrgdtsehh tA8tWsAE§n{ NBE the bar.
shown) , al ong the |ongitudinal projection 6. The
i nt efihf PSP Ishafe &N t hirge30af iqi ot last uakbyion, possibly
our.s edi n | IS S
L E0uES L5 TERELer ShInEke JTHE gl Squprace > of
theddlatofpahe [Songithadi nal qredesti chat The s cchpaneldiameter,
m1518 startﬁ ?% 1ghe bottom surface _3b of the f|at Eart
NHAT pahdl %1 5PPyCt ot 1] ToRi §UFfacepdpt ©3. the fhak part 3.

energess At the dxapiiefidheniOpissWilAge 82 9h Wheifdidkd manner

part 3, parallel to this flat part 3. The air exiting
¢ r Fh? hit€aghanReRN1BY siBy et | sEdrdsytitdre odr r owmpmal of the
p%@ﬁg&g?ction of the rear end (not shown) of the bar.

Thi s channel 18 can have a circul ar section,

possibyyre wiskh achemgptd call byretrefhra®aniangaatgidi® formed from

botto urface 3b 051% the flat, part 3, that is greater
SEYEre Tt £35G pafSarantterccorEiihgtar e deyestione as seen
ftep sardmce 3a of the flat part 3. Thus, the oxidising

air is blown in an optimsed manner 10 to the rear,
Inebhiifg fioudse diraesi 8n igiclnely atwof grhepspradduct®’ each of

TP, STNOURL SR Lo SRt 243, BLECLOLIEY {18 Mencr, o
tisesn gfsops petiow. cdbttaltbas figures gxat@pd 1leNGhudeS ation to
tﬁemlg%g%gi Zkg)érszoé,eafg] %fr 9, 13" which remain fixed. The
movements of these central ‘bars 1, 1’ 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 217, 22' and
23" 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
5a, as seen from below.

Assembly is effected at the front ends of the bars by

means of a dowelling or pinning technique that include a

threaded axial rod 21 and two locking pins, one 22 at the
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three bars, 1, 9, 13 and 1'., 9', 13" respectively. In

each of these groups, the cemgal bar 1 or 1' is

nobile in relation to the lateral bars 9, 13 or 9',

13" which remain fixed. The novenents of these

central bars 1, 1' relatively to their 20 respective

adj oining bars 9, 13 and 9', 13' are synbolised by
laeowsd iy th r 0 I t ydi axl

Bvestod i (hecdh | 86tken1obabley | gIgL YB3 Olchrcad, an
t]é@ch?té”r%p%s &f f sbeedd e mednserafl ab@hovv&I:%I |m:gtror a left-hand

REBBIS SN o225 P18 MO RUB 20 P hea of che

deSEEI thed refiegefatear 2detial lFiwhide refieranae Ho d | 'agl'f[c?cklng flat
and _21', 22' and 23' for group 20 Flgure 5b
P?ﬁ’éréf‘%if%r%ﬁ@né?u Egr| Vlﬂe@ﬁesléhthlqzwe )of ancheeach fit into
asgenhh ¥ rohotlag nhr of L gr %
aFlgure 5 ga gg Sg%ﬁ% %%) é%%bﬁggd 94 of pin 22 in
Fegfeet ed) apromededonn enes 1@mgu1te1dciara§ wmmmrpfoﬁ each bar

do Iljng. o innin chni que .that include a

th?gad{é’ QEX%EES?OalgTugﬁ SLEG 76 e 50A@Wingta locking
flelme partlevek obla fdf sthdat ek 210£Ehi8 in fact to lock

ght-hand thread, and the other 23 at the other
tl?%t%ﬁéﬁ bRPtH3 W) tFOEAYan - ARAYL theeakisThef roedrod 21, and
e 2 (t of th S
l@e?géeﬁ%ggngfﬁ%Eﬁhléﬁré%znﬁéégﬁg a%%n Esgklngl?l§?l§tlon to
thparetifeefee egleo@bi figropi n122 in Figure 5a), and each
nto,.a. circul hou5|gg (reference 26 for the

fit
h'eaai% 2P LR 22 e Figoid 33a) hprovided iitn Ehe longitudinal

prongttish nale prjrechh on nafyeeagh 18ak 1t%dli‘%’1 %%&ﬁﬂe&? at the
ci rcul ar _housi ngs each al so havinga I ng
r§7ef t 10 ThEer dlogmofoft heserporki R fdfatsuffi¢hefiacwitioh to allow

tﬂ%?%s'l%éz@ Jpatl_' . Poc%hzin rotation about the axis of

he transl ati on of one

nei ghtboyr i nglbaraé?semrblyel aiseent byt Readlshesr a dowelling or

nel hbour i g bar In addition, the C|rcular
%ggepa %ﬂge|@ﬁgyﬂgﬁﬁuﬂor the freedom in translation of

- the central bar 1, 1’ in each group 20, 20', between ftwo

extreme positions, in relation to the two lateral 8, 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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proj ection of each bar have a | ongitudinal extension
at the 15 rear in the formofis groove 27 of
sufficient width to allow the passage of the rod 21.
Thus, this assenbly system by neans of a dowelling or
pi nni ng techni que provides for the freedomin
translation of the central bar 1, 1' in each group
20, 20', between two 20 extr, MROSitions, in relation
to the two lateral 9, 13 an 9", 13" respectively. In
fact the travel in translation of the central bars 1,

1" is limt by e length of the oove 27. Thus,

t he fini?%d%%?hnéﬁgtfgﬁrnﬁVeﬂﬁﬂ ede&%ri&@d'g%%véFrebOX1 of an
imbighratsoessenhbat tratefihi-chepk:renmoval of the

particles, which 25 nust not be pushed to the outside,

“as wePl St opakhfdéli vdhosmdterl Isudifscei bitad is intended to

£08DYST iR 0p1Lh a isr ssi b d .
Teontrol led by thgngésgﬁ%l%ésj§ﬂ2ﬁ$%%§¥ggesg%%gegﬂ“eAPPld flat
Paftt he) destenpingniabeverdasr ginv@n(by wmay of faent end (5) each

le, _and_do ot limt the scope of the
f‘?ﬁ?ﬁeﬁ‘ﬁ i%n.regbr_&SEﬁ%EAF%Sl.aSAabﬁPp(pf)rtf Friatgdare {1y said bar
(In,the firebox of an incineration furnace that '
includes: 5 -a flat part (3) whose top surface (3a) is
- i nt enBed- WP LEEEIAke PReJEicEtem s (60 beodatzidenatded; the said

' hd fla ar xfending, in_a rear end
f%%%h%%g€a§??oﬁ%de%§a?5fgg%% dgf%?n?ﬁagg ngﬁ?ﬁigﬁapetween the
saiol sresr aarsdipfrosnt paidd oy $he said bar (1), 10 -a

| ongi t difaI_Pro'ection %g% | ocated under the said

flat part-I3Jt arfth'® a9 aendetadndeasteparti ak1§. 157, 157)

1defveen thelersai dheearsangd fronde ends (4, - at i
| east one angl ed cuttL%g el enent (1%,r%5',§§%“) against  and
PRS- Whdeky t e saifd risttatsipher t (§8) , oAgahastadnd 1ayitudinal

p¢§§i§¢%ﬁfggﬁnly to a first side (6a) of the said

| 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 (3b) of the said flat part (3) forming a
cutting angle, and secondly a second face forming an angle non
perpendicular to the bottom surface (3b) of the said flat part

(3) forming an expulsion angle.

2. A bar (1) according to claim 1, characterised in
that it includes at least one second angled cutting element
(15, 157, 15”) located under the said flat part {(3), against
and perpendicularly to a second side (6b) of the said
longitudinal projection (6), with the said second angled
cutting element (15, 157, 157) having a cross section in the
shape of an essentially right-angle triangle, with firstly a
first face essentially perpendicular to the bottom surface

(3b) of the said flat part (3) forming a cutting angle, and
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projection (6), characterised in that the said angl ed
el ement has a cross section g the shape of an
essentially right-angle triangle, wth firstly a
first face essentially perpendicular to the 20 bottom
surface (3b) of the said flat part (3) formng a
cutting angle, and secondly a second face form ng an

s@BGh&1 0N PRERE CUt ALt O hattaom s ( of .
t he sé?d f1 at par t (3§é?orﬁkggl§§ e%%%lg%% %ng?g%tzsls not
perpengbeulay wecbhdi hgttomckariate dBanactferdtzeddini flat part

at-11 jncludes at. | east one second angled cutting
(%rbn%%%mi%§5¥gi%xguﬁ%L?nI%%%f%d under the said flat
part (3), against and perpendicularly to a second

side, (6b) of the said 1ongitudinal projection (6),
Wi t I° 1 he saP8rsedond28rgFEANTI0 it eihfesl erfenclalBs 1 and 2,

cH®ractdr)sdavi;ng 0SS sectl ikh th hape af _an |
essent; ally rilght?%%gl és%r?g‘%éﬁgesw h LT fy 4ty of angled
CYitmng fabtenessenttal 1y’ pei péndddskat bzeetihanbett @Me said flat

f 3b) _of the said flat part_(3) formng a
P‘%ﬁt?%g' a%gﬁé?sgn&nﬂs P%’é%%%ﬁwulaa@e&éo?aa P2 $orathgr of the
fianstanghel t batoha notdeper pandi ay)ar o0 the hol{®M)ongitudinal

surface (3b) of the said flat part (3), formng an
PradiffsiVh ARGt e WiEIB. thebaaid) angteddions tioei ¢hements (157,
19l ai mpsdy angl, 2 characterised in.that it includes a
nultipIi%itya%%n%ng?edgﬁgﬁ¥%igﬁa%:%ﬁ%nf”115€h?5'?ﬁige) of an
egfiagttridiedrigteratheesat cfi ddgte, paith( Jir@geynst ANEst face
icuIarL%&&o one or other of the first and

d
trgagcggﬁg §PHEETERA YePe e R sa Y Fengheudiaidiomosurface (3b)
ofpr ajirct is@Ad( 6¥1aW t pat-he $8id anghed cutt i&ght:_ﬂ X WUyle, and

(15 15', 15") having a cross sectiton int ape
SESOTHRLY eszenteaPny rifgitte anfpenimg anghe, anidtle fitlsdty is not

dd Sty th@% i,S essentia%l p endicugar to the
p{}ttonféugggéé)( 5 Pt Re®h %¥?|§§Bbapﬁ L35 forfi dgat part
(3 ,cfidrimigroargl exparidikh seepngdl y a second face fornmng
an angle that is not
4. A bar (1) according to any of claims 1 to (3),
characterised in that it includes at ‘least one wing (7)
positioned under the said flat part (3), on a first side (6a)

of the said longitudinal projection (6).

5. A bar (1) according to any of claims 1 to 4,
characterised in that the said wing (7) is provided with at
least one lateral hollow-out (7a) so that this lateral hollow-
out (7a), together with the lateral hollow-out (8a) of a wing
(8) of a first adjacent bar (9) of the said bar {1), forms a
passage (10) for channelling the air up to the said front end
{3} of the said bar (1).

0. A bar (1) according to claim {5), characterised in

that it includes at least one second wing (11) positioned
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per pendi cul ar to the bottom surface (3b) of the said

flat part (3), formng an expui sion angle. 4. A bar

(1) according to any of claims 1 to (3), 20

characterised in that it includes at |east one w ng

(7) positioned under the said flat part (3), on a

first side (6a) of the said |ongitudinal projection

& ( c n o f Ial
e o e PR TREY (R St s eOpT it Ry of the
saieh langiltegsinadneptaf ectiohol (60w owitlf 7ahesosdh@t second wing

N | _hol.| 7 h h t
A AR PEToHE 8 ot %5 beteeat oydi o riwist (112) which,

tadeakent wban €8 Qatbhalsﬁbél%to(l%) (10QH M8, 8 5 RASRAY8I2) of a
élo for channelling the air up to the sal front end

Bo1g) agpacrBtsHiad be¥3 ) 19£ §heAﬂ&¥d(ﬁ@raébbrdfngmsoa second
glaim ( y chagrackeri at_it inclu eas
P one 2%02%4 wfhi%q: % %nn%gglﬂ%on% 247 u}&ngg %?‘ﬁe 584idy front end
($] avf pane £3)d lomra second side (6b) of the said

| ongi tudi nal projection (6), with the said second w ng

(11) being provided with a lateral hollowout (lla)

whi ch,  togekher (M t hcbBehageral botl, of

awng (12) of a 5 segond adjbacent bar‘g%ﬁl%g %ig?ﬂs > and 6,
characbarizad llﬁoﬁhﬁtal%cmuqmsagreulﬂnpliomty of wings (7,

- ospamael e, s 2ty g tcatd 1o iy (Gl pase

() ai mBobBgardhes, saild Ql@alrgaﬁzﬁﬂlln%ﬂd profdat ik Ir@ql udgs a first
mul tiplici of W ngs 7", 11, 11 )

Jzﬁest FrbufBd %%B]%r %%e saﬁ@frﬂ &ﬂo paPlf (A E aw;@ tlpgitudinal

<bd gl tedi nak cRr ehecty first.side or, .
plgcﬁj each S|Eje)d( ,t 6b) gftsta%:as(@ggglor{gl*{u,dl %ar .dL'ff 11 117)

bq;lrrtq eRtPBRAEE) Wit hredeesaide wilngerbl, HBL1dki-odtls (7a, 7a’,

A, ) bel ,rov ed with respective Iateral
dl | %\]At%‘éut is%i??a é), g‘ matOHFSgeq | g2 §hyfiRe, respective

lategetlhehoM bh- bhesreﬁ@fptum% of the wings (8, 12) of the
neighbouring bar or bars (9, 13) of the said bar (1), form
passages (10, 14), with these said passages (10, 14) forming,
on the said first side or on each side {6a, Cb) of the said
longitudinal projection (6), a channel for guiding the air up

to the said front end (5) of the said bar {(1).

8. A bar (1) according to any of claims 5 to 7,
characterised in that the said passage or passages (10, 14)
are outlined at the top at least partially by the bottom
surface (3b) of the said flat part {3), so that the channelled

air circulates just below the said flat part (3).

9. A bar (1) according to any of claims 1 to 8,
characterised in that the base (5a) of the said front end (5)
of the said flat part (3) has an attack angle (o} that 1is

greater than 0°.
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| ateral hollowouts (8a, 12a) of the wings (8, 12) of

the neighbouring bar or bars i@, 13) of the said bar

(1), form passages (10, 14), with these said passages

(10, 14) formng, 20 on the said first side or on each

side (6a, 6b) of the said [|ongitudinal projection

(6), a channel for guiding the air up to the said

frontgends ( of (tyhe j ). . ( . :

accordi ng tgggny(lo)f %?g?ﬁ%lggétg%ldwc?g! hct]cérairs?ecgerlsed +
thatt dte theidaiatpassagrgde pagsages Heklyedift) 2°arehd 10°, and

ou%lined at the t,og at | east partially by the bottom
PERFERRIY 3SRt tRel apduelatopart (3), so that the

channelled air circulates just below the said flat

part (3). 30 9. A bar (1) according to any of clainms 1

to 8l1. cHar dcterilded ancbhdinghetbaseny S5a)f oklkhessaid to 10,

t. end ). of . the said flat_part (3) has an attack .

ARt S5 hin Festgrlh e b ol i 1057 ASathelaia £t
p&ceol3lj ngst prelaben( 9pn ehanagker beed i thhats ithae sad ep) of

attack angle (a) is between 2 and 10, and preferably
thes&Rdiical f9regtafipgls. pplact womar(601) wetbr di ndino (16) for

[ 1 10,:..¢C ri in.that_ the said

rﬁ%ﬁ%@%@(gfofﬁkg%eoaslarldh%?ngjtqgeparfoqis?dfes psraolvcl?debcia,sSage or
parsaded eabd, ohé) pftohetsiidest(6ae Ghpnakl the@)saictated in the

| ongi t.udi nal, projection (6), wth a fin (16) for
tOL A T b THES s Fubrdiny 13Dt Hovs of ol pabhaepsrt (3).

10 passages (10, 14), to at |east one channel (18)

| ocated in the top part of the said front end (5) of

t he ai d & | B@rpallt) (8ycordPngAtsarcldjmaddor dohgréoterised in

[ 1__characterised d at . the sai.d chappel (18
trgétigr?%éatsagﬁe Cglgatnt%gr% sglrégcég k¥ afSat&}et}ﬁ%QE‘éﬁ“dglegﬁce (3b)
ofpathe( Paiahdrfpetperaditcul(as| yadd pbisesa@iduibkaly R tthis said

(%3%, and opens out onto the top of the top surface
L15da)Poft t he) saiPd 19 Pareut 3phtpairkel dlon o hibesspy surface

(Jd@atorPaife (83id flat part (3), parallel to this said flat
part (3).

13. A grate (2) for the firebox of an incineration

- furnace, characterised in that it includes at least one bar

(1) according to any of claims 1 to 12.

14. A grate (2) for the firebox .of an incineration
furnace, characterised in that it includes at least one group
(20, 20") of three bars (1, 9, 13, 17, 97, 13') accerding to
any of claims 1 to 12, with the central bar (1, 1’) in the
said group (20, 20’) being mobile in relation to the two

lateral bars (9, 13, 97, 13’) in the said group (20, 207).
15. A grate (2) for +the firebox of an incineration

furnace according to claim (14), characterised in that each

angled cutting element on one side of a central bar (1, 1’) is
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20 13. A grate (2) for the firebox of an incineration

furnace, characterised in thatidt includes at | east

one bar (1) according to any of clainms 1 to 12. 14. A

grate (2) for the firebox of an incineration 25

furnace, characterised in that it includes at |east

one group (20, 20" ) of three bars (1, 9 13, 11, 91,
s¥Rme} r 26§0r ding t i Cl 0 th

%entral bar %gg i9§f§£ytgé ggl &%gtp tﬂ% ?ﬁgfed Cuttlng
eh@ibenbuﬁnréﬂmu%meoofhe tlwtﬁerladi drat bars9(9 1333 13 , with
13.) sal ro

%ﬁ?hng e |re (%ﬁé éh% Th %%?léﬁ ﬂu?n&@e o ovement in
ramabtdnngotahelaaﬁeka4)ba@ha9ac9e;|§@g hB-that each

angl ed cutting el enent on one side of a central bar

(1, 1') is 19 symetrical and offset in relation to

t he I Ng; el - e e Qf er

bar (50 of SUbEE"Ya i SEDLAIR I ShITeR AGHT IR ana 16,
cihapaebérbagd(4in thpti shensedemamts | r1 r9e| ati,ori’t,0 4'he 137y in

at r.al bar 9., 9 3 5 16. _A grate
gcc%r Aditng’ (Srﬁy gte cﬁaﬁg\ls Jfﬁ’ué’r?d 180, g@l@ar ac"t”)é‘?l §§6‘embled by

méam$ hatt thedsakdlbags orl, pﬂamlz%% %ech%lqug% )21 ,n 2@t 23, 217,
| east _one of the said groups 0') are assenbl ed

24yr %%ahstsﬁtal@§W§HQhﬂ;Qﬂorﬂaﬁﬁr@ﬂtb@hﬁlqae @21 922 137) in

2Bat Zdn » tgo th I t tera

913 57 1313 8§hg¥el%&ﬁbn dteggﬁ%ofhéﬁl %%n ﬁ% par (1,

11 eafeset hfencernarasllalialror( 1, beil:w)eehr eewd N dxitaRSleat pOBitions, in
n two, extrene £03|t|ons relatgon ig ghe t wo

r?bgfite%% i Harsi¢otwqal ’éeraﬁsbﬁrs (9, I3




