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1 GRATE BAR AND GRATE FOR A STEP- GRATE STOKER W TH

DI RECTED Al R COVBUSTI ON The subject of this present

invention is a grate bar and 5 a grate for a

st epped-grate furnace stoker with directed-air

conmbustion. Its principal application is in the field

of furnaces for waste conversion units, such as

CROPP BART AN, cRATEIUSSR | Al STEOIGSATE . s@éxﬁﬂsﬁﬁﬂnm}zcmn AIR
wast es, water treatnent sludges, or flour

exanple 10 The question @DMR@§EEONhC|nerat|on has

| ong been a problemin our societies, which are

produci ng nore and nore of it. The furnaces which

haveTlaet vabligcheed designatdait Wastentisgi NErat ig@Rte bar and
have existed for many years, and have undergone

a cgratantt Peval spRERETpTRS St Halasenstpkat. wikbsalirected-air

cbRGhsdesA5 kf@@“ﬁﬂfﬂﬂE%ﬁ%ﬁ.sgﬁgﬁg_ t%&%1e fdUracesy .  £ic1d of

roll er-hearth furnaces ur naces, f or
f@R@m@¢@ fiorr Wi e t kenwastsé ocnmatrei t @) s sack enpt cetlmon refuse,

hopper onto a co onposed of nobile
P a S PBRe S b PRt T al S GPharidreatment
s1udge & heo £ oRbYSE | BHr Ch 16. These furnaces 20 thus
all ow the conbustion of the waste materials, and
t herBR®r cAUeF bRt | Oh iWAstR pracireioniol pguisutlor been a

pNOVBGRY Sy WE-S PS@E?QR?EhewEESBVgE%O% oY .%f%hand more of

maste materi a att, We no er see
it ¢ dhsapgpeamacers wmn¢mdh33e|b@twﬂhhyabﬂ@nnﬁesa@hba for waste
but also.to Lecover the 25 energy that cones fromthe

INGHBUST T b pPotEs £ 45T ed 1 eRbv BRI YUHSET S /hed Per RAFE jWidergone

cdrite: par t dé%éM@ﬁHén&heupm@§ietHEtQ§f@%§n@rQnﬂkJedTﬁQQe include
where their conbustible content 7 s oxidised

k%ﬁwmcf@ﬁﬂaﬁaﬁné@thhﬁMI@K®%edésrgaedssorpﬂd@rﬂﬂaarth furnaces
ofNajc‘f %:Lgﬁts%rdg%l aESrM‘B rlrg(%%((f%gl \é::]djte% wﬁ;hcgl the waste

ust i on an a?é (o]0)

mdﬂ&mmhl@ I&r@Sedmpblédlnghrbhghmﬁatehﬂ@&%&lmdﬁﬂd“‘é conveyor
contact with the hot air comng from the furnace in
CERRTCT 0 Wry THSEE t FEARY | IThATe Johaitd | éand  push  the waste

materials forward into 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 the waste
materials. In fact, we no longer 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_dfied 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 wvolatile
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2 substances and to break down the products into

sinple nolecules that finish py attaining their

ignition tenperature. The quality of the conbustion

is linked mainly to oxygen content, which nust be

sufficient, to the tenperature, which 5 nust be high,

to the controlled turbul ence which nust be sufficient

co st i.an ng e reI s of, .

S%%%%%gggsofgppyiﬁg agﬂkgand %ﬂgn % gqugfe Plﬁe oﬁnto simple
nplesehee vhattheniwistiey natesiaisgobheébe gyaieiohbsémpérature.

t he known ates include bars whose nmain section _10
has ﬁ;@ §Hgﬁué£é§f ofn G0y TR STFON @it RS Madnpar o oxygen

cEffehD whater #ludtedse %ﬂf@@c@%ﬁtasqﬁﬁbkﬁg $8m@erbkRure, which
forma nobile step- feed, in which sone bars mbve in

s ted highs| akPonthe qqﬂtnqkﬁﬁdc)uunQUdﬁmgﬁs whhch must be

g e K ST T

cospodead dhefpaihgt hah, thﬁdpabtaﬁ|%ﬂe@msket&@m@ ofdliEence of
the legs of the bars, before they are conpletely

thpiF el Brite bt biv Phese b3Fateis a | ong one. It
cor ngsPongds tAesf aabwho orldied engih, of %QES'% 858fﬁ%@% section
bar. One of the consequences is therefore t

h@%rth%l@baQEeOEeamedderﬂaﬁuﬁﬁ”ﬁnmbaMEnQOaIﬁabtepamt and two

or bet wee JPro ressiv
1l e, b eheRr ARACaRBLPOL R Bar € GPihg mopile step-
féédlachoryduﬂﬁie@b@bs Béﬁsthﬁﬁvelnlﬂarliﬁi%éd Sl ation 1in
the shuttle notion of the bars to be paral ysed. The
I%ﬁﬁﬂ%?@cﬁ?lGﬁeoﬁnﬂﬁﬁﬁéeph@aﬁl6ﬁ§HW%%tW%%% PhEeparse particles
o] [ Ki Y
f(gj}rvi%%&a%gal %:%%%s%% ?hgﬁdl |cuﬁt ?’gs@fgf %j usrtal%ﬁgga%}%: of this
tyonbast iber. ﬂ%lShaanunanpamhhahatnghmwmhmmicme$nmust travel
order_to . clean_or, ch e or bars, as a
"LaF Daasr . PRESEROWTEH Soith GrRlesely emptied

od@“ﬁé&@@fﬁh@ﬁyeb§r§?|DSS§C§b98 oh@ 3@ thereharedef i& fact to
"T", meaning with a flat part, and a
the length of the legs of the bar. One of the consequences ‘is

- therefore - that the particles are heated for longer and are-

liable to stick on, under or between the bars. The progressive
accumulation, between and under the bars, of the refractory
materials can then, in particular, cause the shuttle motion of
the bars to be paralysed. The amplification of the separations
between the bars also contributes to blocking the movements of
the grate and increases. the difficulties of adjusting the
combustion. This can require halting production in order to
clean or change one or more bars, as a result of mechanical
wear.

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

; 1limit the aforementioned drawback of the bars whose main

section 1is in the shape of -an inverted “U”, since the path
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| ongi tudi nal part projecting belowthe flat part.

These bars [|imt the aforenenii oned drawback of the

bars whose nain section is in the shape. of an.

inverted "U', since the path 3 travelled by the

particles being renoved between the bars corresponds

to the thickness of the flat part, and therefore is

: jy s.also. the i nportan r obl em

eEpPELeLs RCKRL ROELEe) 8a P el haPlfRnGne pars
coheeppotdst sot ahke tHicaiesks b ftaet ,fWaSta B} etinadl Sherefore
. such as hospital or industrial waste give rise- to a
13 eFYORFGh' conbustion  tenperature. Air circul ation

nustpdneref or enbee PLAvided, fat iﬁé%%téﬁ% bLoi ER0lIENG 001 ing.

of the bars but also to activate the 10 conbustion. In
Thypmepgloblegchapbsehad dams bhwe aiatwie cofatilon ppatducts to be

uns-pel Pt, pendently. of the other bars. .
t%%é??ébbl%ﬁwt%ﬁ%kfheﬁ%%%féegé%fggé;%ﬁo?%c 0 ﬁFraﬁﬁépltal or
ifdustefdect weetrai r gdiviecul8iseon, ton or defetp ahkg@w combustion

cooling while, still activating the conbustion, and to

CYURET St &S t hFel Ve 215 ovBHERt thRrEREBarke f BFovided, not
oSPy et Jlemyvabooiifhe Rarihel e3-sThe PuLpage f EEgivate the

invention is therefore to provide a solution to t
cilprserit i ohbed gpnelsbéns, eariongstr bdbkbkerits darordirngitteculation

first, aspect., the i.nvention therefore.relates to a
. pagcr%tteh%tarr Tt B9 ijrte'bojsp%?p%rhd‘?%ﬁ%e‘?%tﬁb% O%r bars.

fur reage. pddiel &ar thatl vdes arfilsls pad (tNEOSEoEOPto arrange for
surface is_ intended to receive the incinerated

clienehis and thhrcekiehar, ilm ocsdesartendlany aceebhrg while
O, ' r t ts_a r .
S0 SeIvACUT he LSMECLDT, oA S52RuRrSHRRY bne relarive
mdogngrtiuddhathpripjection docdted agderal hef filed particles.
and that 25 exten t least partially between the ,
reaﬁﬁﬁ%dp?FBH?eeﬁgi'ehe tRECHAr-OTALL T eA8FTEHB I g | Brovide a
sPasd fdoned dHdelsdhandd @fodd tpro®leds f 1 dddnSide Phers.
the | ongitudi nal projection. I'n a characteristic
nanﬁ%qqoqqﬁqg\Mt@g posfirshedasieet, the invention therefore

- relates to a grate bar for the firebox of an incineration

furnace. The bar -includes a flat part whose top surface 1is

~intended to receive the incinerated elements and that extends

into a rear end and a front end, each forming a return that-
acts as a support point 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. At least one wing is positioned under the flat part,
on a first side of the longitudinal projection.

In a characteristic manner, 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 channelling the

air -up to the front end of the bar.
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the flat part is provided with at | east one | ateral

hol | ow-out 30 which, togethersywith the |ateral

hol |l ow-out of a wing of a first neighbouring bar,

forns a passage for channelling the air up to the

front end of the bar. 4 Thus, the oxidising air is

advant ageously channelled toward the front end of the

bar . th chieve. directed-air_ copbustion. Ih a

fi rs?lylgsn’pl g%jeeﬁt E%E?lo(ﬁlg%é(? ant>* t he® bat of 1oy ly  channelled

- towyedt tha fmohtdesdatof etdisé PAL. SEEORENW BEGHARSIH idNetd-ted—air

ur@%er ,the flat part, on a second side of the
P grtidfnal  projection. This second wing is provided

withra | at efﬁksthohh?%ﬁéht%ﬁ‘ép’ bgggahgn Nt&%t%%r of the
_lateral hollowout of a wng of a second nei ghbouring
ipgentionminglydeanditpabsage boe skrahbmihyi pgstiiéoned under

Lr 0 front_end of the bar., The bar ef erably, ,
'tlﬁl%cl gg‘é‘é a%%%ltf’i pl9Eity of SHONGs Ttk ri‘Bgt egl}lﬁnde]rong}/ltudlnal
ptdpedtbdn. pariis al oangoidie wongi tigli ntov Q) €60, ON lateral

a first side or on each side of this |ongitudinal
'h?_)JrJo‘j“’é"é‘i’Tibn.WhTﬁEse SRS e By el hatRT2$ hollow—out of a
wi@$PEEL bV 8 ebBhar dle iRPIH MM Ebﬂ@'cfbr$$g§tg§Eo dt%assage for

the respective lateral holl'owouts in the wngs o
chérne heinghbthe iagr bay oe bee st{nt 18)d éDrompalssages.

In their . turn t first or. on each side of the )

| ondi tudiF Ejprre%éer n‘,_%wep'sassaagélgﬁftdrﬁﬁ%?lty of wings
didanieltdor @udsh ngehde alht -20a4p,t 0atiBaf renfe endRfi tudinal

the bar. In a second variant, possibly in“conbination
PERISCRHE {98t , at héipassagesicar ©utdi nedagh t kédeopof this
1M1 8858 rtiall t he om surface of the flat :

i som[tmTawl b‘?hgggﬁ%n elg?ége %Enggj ust™ el Bro%ldgd with

part, at annel | air run W

- rddmctpard . 2dténah t hildowaouant , Woiss bl ytdfether with the

conbination with qne or . _nore of any of the previous
SRR ttjré‘tﬁira'nc?’ﬁ& “atUbSeastNonetBRgl eings of  the

n&H NG Blemeat | 9eatpd-dinder t18) fl 3, PArbassages. In their
turn, on the first or on each side of the longitudinal
projection, these passages form a channel for guiding the air
up to the front end of the bar.

In a second variant, possibly in combination with the
first, the passages are outlined at the top at least partially
by the bottom surface of the flat part, so that the channelled
air runs just below this flat part.

In a third variant, possibly in combination with one or
more of any of the previous variants, the bar includes at
least one angled cutting element located under the flat part,
on a first side of the longitudinal projection.

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

Preferably, in one or other of these variants, each of

these angled cutting elements ‘is located firstly against the
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on a first side of the |ongitudinal projection.

Alternatively, the bar includeg a multiplicity of

angled 30 cutting elenment distributed under the flat

part, on a first side or on each side of the

| ongi tudi nal projection. Preferably, in one or other

of these variants, each of these angled cutting

nt Qocate f|r ainst 5
b§E? c§a¥ 41 ?%aghpar '%%dggerpen c%?ﬁ??ygfgugaféy to this
bbotoonssurtace, sand secondlly agaimst one ok other %l@ﬁ of the
| ongi tudi nal projection and perpendicularly t

of the,, .

1?ﬂ9é9§?a%aflﬁr83?SEFPﬂ ¢ari BREPePEsSHBRY Lynto this side.
conbifaki gauwchh QN8 flt, DL, Of §HyF8RﬁEH§tEEﬁVMQ%% one or
variants, the base of the front ‘end of t bar has an

MG¥ € a Ol &ﬁg{e05 thet peeyres evarhant8p. threefleasbl pf the front

is_attack angle a is between 2 and 10 Preferably. .
eeg PF, “bhi B34t BagkaangFeagki anbRedoF PREsdSeqiigRtes than O

3. 19 répegggigert%3r|QQ %ngéngéskgagg EEq:atlon ¥wt 10d 10°

one or nore of an

- pepatagng 9fithe tﬁhétaE%éEk'%n%ﬁ%ng%gaI&Hkéuo§‘¥ggs requal to

one of the sides of l'ongi tudinal projection, wt
33-fin for redlrectlon of the air com ng fron1the
passage ssa es. farnmed b e latera
ho||%%f8ﬁPE et B%%g%ﬂg néP|9ﬁﬂﬁ%ﬂfﬁ%PQhﬂlth one or

mdb 6@ @&rtanﬁf Ehﬁ:ﬁéoﬁkeﬁﬂgugf e hals, Prgbkersallnt, &he of the
channel starts at the bottom surface of the flat part

fab BéFEeﬂUﬁcEFﬁVPQeﬂo e %t Lepstamhopefis Gt sboied of the
l$£§ﬁ2%@ tﬁfoi&@tigﬁfagﬁtﬁf the flat %Hﬁréxy-l4f%f the air

[ att cor 0 a SEécon aspec
cwmmmgnlﬁnmmalshere¢&a$ﬁget(mna pastegéer fdemddr eyoxthé lateral
i nci neration furnace that 1|ncludes at |east one
he

OB NGOt 6Tt NP TS T sPRas FEERNEE threatiaf el GRe top part :
oPrasent eshahove. o 25t ha B8Ry npl enmentati on vari ant, the

grate includes at | east

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 impiementation variant, the grate includes at least

one group of three bars accordiﬁg 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.

Preferably, the bars in at least one of the groups are

-assembled by means of a dowelling or pinning technique that

locks the two lateral bars in relation to each other, and that
leaves the central bar free in translation, between two

extreme positions, in relation to the two lateral bars.



10 .

15

20

25

30

one group of three bars according to the first aspect

of the invention presented abgve, with the central

bar in this group being nobile in relation to the two

| ateral bars in the group. Preferably, the bars in at

| east one of the groups are 30 assenbled by neans of

a dowel ling or pinning technique that |ocks the two

| at efial bar, at iy ch qther, _and that

| eaves thgrgveénr?crla bar %%rteegos% trgﬁgﬁgit?gﬁougg?v\eeﬁllows the

fcbmataxm;r emadeasi thengraice, r ed@t thanhelkhaHao datetdl the air
6 The enti on ther ef ore advant ageousl y all ows

e

rs.
rlf%%l?%rﬁﬁfjﬁan r's hefgltdie BidtGhanhefsiopption of these
cﬁ%ﬁﬁ@lsth%dﬁrthéﬁeﬁbﬂg Qﬂﬁﬁraabgngﬁgéoﬁg1%&f%dﬂ%¥f%n of the
The formation of these channels therefore t
agevandagesudad r’fém%tdemeruismre shai Uuumdepsatban tifushis bar
e osi t
P%Popﬁﬁgngﬁ %Irig h| S bet tfef}lsm {]% |8ﬁr81‘lwﬁl ?0808If ailr cools

thde assembly whivhélal S@staa\IOUfaﬂquﬂﬂgaCtdﬂtatl RetiB8ting the
ustion, since the oxidising air is channelled
C‘i?@%h?

e SEPGRt W %%l@h%l%%\r 2170 frhechhapel lefe toward the
£ POt tdiod dadechbeapnber of wings combine to
accel erate cooling of the bar from bel ow. The
i nvefitd ophabseo adhvamegeoisi yabdi s abowtem bet tengs combine

Lon of t articles that accunul ate between -
(t)e é%ars at%’h‘?‘%og]dr\ll J:La‘éh?:b"flﬁ E?Ti%gr%\“’ achi eved by
a shard Iﬂﬂ@nahoi5d¥§Jl@@%&ﬁ@ﬂg@@ﬁgl?abrﬂﬂg%'ébout a better
articular to the structure of a flat part, and a

Etttﬁo(i’lha‘l’fpFB?eEPFBhC@JﬁQthﬁﬁl éle?IuH‘PlQélet bettivgten the bars.
TH¥§V5Q9§nEQSea%§?”E qd%fgyrhéﬁféb %hgpﬁrt removal
sh ape of IS a vantage IS reln OrC
pytleserivecat ¢heh hagl eduer iknphetekedent so fh&S%tructure of a

Ied el ements, .which are 20 staggered in relation to
ik BhgtedB IR S BT MY T gt OBabndgF e thdgg flat part

tﬂhﬂlpﬁoﬁhéeéekﬂ@\6%58R6¥§”W§t@fatE%ﬂ%”ébéf&oﬁel§E'Qﬁe shape
to each other, to cut any particles that m ght

‘cx%c%uﬁﬁjat@hbgt@@g@nﬁﬁgebaﬁg reinforced by the presence of the

angled or knife elements. These angled elements, which are
staggered in relation to the angled elements of a neighbouring
bar, are used, during the relative movements of the bars in
relation to each other, to cut any particles that might
accunulate between the bars.

The shape of the front end of the bar, in particular with

- the presence of the fin for redirection of the air coming from

the passages formed by the lateral hollow¥outs, to a channel
located in the top part of the front end of the bar, results
in efficient blowing of the oxidising air, at the surface of

the flat part, toward the rear end of the bar, and therefore

-0of the grate, so that the air is blown in the direction of

removal of the products.
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The shape of the front end of the bar, in particular
with 25 the presence of the f¥n for redirection of
the air comng from the passages forned by the

| ateral hollowouts, to a channel located in the top
part of the front end of the bar, results in
efficient bl ow ng of the oxidising air, at the surface

ther ?%re g% p?%tagﬂagHC%g 1% hato ?ﬁeeﬁgrt %IowﬁriPrevents

thédeadcneoirbnonf ofr envalclefs tdie pnbﬁungnt7athQherefore the
1fﬂ | e of _,attack of the front end of the bar prevents

193 cohut BFi BATof particles at this point and
- thergforenhe Libbhegqgeh tﬁﬁéf@*oré“'cdﬂ%%ﬁ%rab%x ﬁeduce the

advant ages therefore conS|derab y reduce the
ripgk blocfcklPh@ClchJeGr é:ifmivelﬂbwﬁemcsre@zfenm bér s;hesi hges, since

t es r effLcient renova
t{&: partic eSS Q ISCh gnsﬁé]'%ﬂ r U%JEJEH Cien {,hgemova(i of the
pawit 5¢ tes, ashiveh| mast hot BEf@QEh%@.&ﬁdﬂﬁﬁ|0ut51de, as well as

_fdist{$buted conbustjon on the grate. These |imted
el

Ve HBY et €° ot et BRBERPRECPoSeTBrEt 190 gRdthe grate.
contrrdded 1hwimRaNS 8 2 81 daWeld+ 9 s PIM NYendered possible
technique. QO her characteristics and aébantages of

antheComvemt 1 ofh W | heappeal ﬂDdQWQLEamgyoanglnnmeg technlque
co y din the escription that f WS
thgp%$% %rfggn%gﬁian @%f ﬁ@ﬁ?&??@ﬁsof %1 Yavention

wﬁybteppeww(ﬂbﬁﬁec@é&@ﬂyb¥uMBym@fen@%m@idﬂéﬂﬁ|6@ reading the:
exanpl es and Mﬁth reference the foll ow ng appended

RGO i §OrE 1 fdniamst i cafl y thepr exesfersedet veriants  of
1ﬂﬁﬂéﬁbﬁ¥5€ﬁoﬁ38@rqﬂﬂ% %gtEQﬁ '%ﬁggy(gket§19%88§3 Jiay of non

section, figure 2 sc i cal Iy Tepresen a por
ligfitainpar ex20pdesor aidgwittd -t hef ényenti ane |ﬁollow1ng appended
aR8rS ective, figure 3a schematically represents a
ixn% B of a bar according to the invention, as seen
fromtliegairde,1 -séhahti€i 3P 5¢heaphbeahky £PEESeRES three bars

portion of a bar
according to the invention, in cross section,

- figure 2 schematically represents a portion of a bar
according to the invention, in perspective,

- figure 3a schematically represents a portion of a bar

- according-to the invention, as seen from the side,

- figure 3b. schematically represents a portion of a bar
according to the -invention, as seen from above and in
perspective,

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

- figure 5a schematically. represents a grate formed from
several bars assembled according to the invention, as seen
from below,

- figure ©5b schematically represents a detail of the
assembly of three bars according to the invention, as seen

from below.
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according to the invention, as seen from above and in

25 perspective, - figure 4 schgmatically represents
the front end of a bar according to the invention, as
seen fromthe side, - figure 5a schematically

represents a grate fornmed from several bars assenbl ed
~according to the invention, as seen 30 from bel ow, -
figure 5b schematically represents a detail of the
assenbly of three bars according to the invention, as
seenfifiuoe bel ewheBatErglie lrsshesattcald yseepriasenhsee bars
a_set. of fhrﬁﬁ bar s according to the invention, in
AGF O LB P oh e ThPEE baP]  1119CT985aPE FéBResent ed i n
thi SThiger arsl 15 0an 108 $€en LhakJLhe i) SehtkOtigure. It

of each bar has the shape of "T in the case o

_'C%%er,Sﬁeﬂl5baEan63mﬁﬁétS§@¢d@@n&é’@édhnhﬁnlhﬁsuﬂhe shape of

wF 0), £cti on 6 hi i ti,on,_ in the sha f _a
D o e henRast SthoRtadvait 40t AT opt i HYequrmounts 2
lémyetudinapepmeteceabnand mechamgih PEEEiShPNinaRBed shape of
gg resistance to 10 high-tenperature def or mat i ons,

to

g io
d T tE- FronBRPTEFTi RENEIFa 2 vRRd avftSer il ARSedniised level of

u

- gdeRderabhy @nﬁeﬁééﬁhﬁiﬁaﬁlb@%c&gﬁbﬁ,ogkﬁr%,gkggkgﬁsistance to

resistance to abrasion when hot, to corrosi
high tempoxs dare one fapmat bonher faé shotks Momebhodfofinertia.

_man t ast] al |l ows .t he. i.npl enentati on of
Such T8 RRGRFYEI TR0 SnaBFRrPacPory Sl TOpeocTRE nathoy that
offets omigh nrébestshapetof aBrafionwiihel hsttotd) Idbrrosion when
renmovable fromits nould, allows the use of a

Notyat uF@l " O¥ASRIAG MRt RO t et helze¥mel pahefkul ap method  of
nadyetags ofppei ngscomparadi yel y qpre gonveni ent, . than e o o

ot her nethods of casting that are nore conplex.
highdey ahkoyédtapdr reBraatbrystlibrg.7 The pedint iseredod) in the

Bt cBha ul R 11TEHT bbopadita ohba 8 RORRBLRer: Ko 68 mould,
adfowdli $he 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 can be positioned on another side 6b of this
longitudinal projection 6. The wings 7, 11 respectively have
lateral hollow-outs 7a, 1lla. The adjoining bars 9, 13 also:
respectively have wings 8, 12. Wing 8, which is cpposite to
wing 7 of bar 1, has a lateral hollow-out 8a that is opposite

to the lateral hollow-out 7a of wing 7 of bar 1. Wing 12,

- which is opposite to wing 11 of bar 1, has a lateral hollow-

out 12Z2a that is opposite to the lateral elément 1la of wing 11
of bar 1.

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
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| ongi tudi nal projection 6. The wings 7, 11

respectively have |ateral holbowouts 7a, |Ila. The

adjoining bars 9, 13 also 25 respectively have w ngs

8, 12. Wng 8, which is opposite to wng 7 of bar 1,

has a lateral hollowout 8a that is.opposite to the

| ateral hollowout 7a of wing 7 of bar 1. Wng 12,

j [ sikte i f. r a | ateral

B o o G250t nat | 4 oAgtsuleo®l; el PRIt Tne par oo
whieheadh a wifngni hgladhgs30 ptebasely Tilsowsa passageeation of

10 is fonneg Eeﬁmeenhbar 1 and bbar 9, and a passage
P32574ePorBY BEt-R¥ef"Bar PPNt & MRt B oSt itdie bars. The
patpbbe ot etRbsholdowids 8. the WaRgs) Wﬁﬁ?'ﬂgrth%? to the

top 9 corner oppose to the |ongitudinal projection o
f¥pRt papdt 8t ﬁﬁ?ghbéﬁeh wi ng bel ongs, precisely allows

the grgation, of j.us l.ow the respective
flat p rté 0 fﬁ%lﬂgggggﬁﬁ@y %S?%Sé%“%? t%eé%”%éggbgggh a bar
a¢sotdishahnethehenaentiipnt oihhperbpteonteend of each _
bar . Figure 2 schenaticall%%repnesents a portion of a
c

bar TAcEEFding TRFIHR §FY et POn 10 f ig8ipett i ve. fhpd the flat
pd2f 31 sgArenentedqgatsqihA1f beuhectiowe o i Rdhe o ldliends to a
part 3 and the |ongitudinal projection 6. A bar 1
fTextengsdt § dormging ronrebndns thertmam: @ 2=t ar suppatrt point in
ts a p point in.the case of bar 1. This
¢ |guF§§§I52H£hg%érth%t tﬁglslondﬁ?ﬂﬁ?na?f$?oj5@PW6n ghat the
lacg irahdinekt pnd$evnden thaecthall 1gakiktcddkl emdehe thedM1at part
3eEd 5in the direction of the rear end (not shown).
I

CRBUILEEp IS eIkt endPody sHrtq @ ign piblekhe hasehiratend (not
HowRPRrt 18 behvge 0 . F :
Sone Eidg 6a o?gogogggﬁigiggt%gg %@ﬂg%?%ﬁgﬁﬁg%gPﬁ&ﬁghﬂthe tlat
Parloj 2che¢ored Shvefudnii egd sad beeposati enéd, namely
W n 7 7' .and_ 7" on _a first side 6a, and wi ngs 11, . ,
11' éﬁdoﬂi"s%ﬁetﬁ% °bt RBr ©&8Fde S86C WPngdD7 o7 thgdopgitudinal
prefpecioveby baverhatl @Lahs208aR0bkoOWnULS ohdd, /A ameld wings 7,

Wngs 11, 11', and 11" respectively
77 and 7" on 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

have lateral hollow-outs 1la, 1la’, 1la”, which are shown only
partially due to the perspective view.

The succession of lateral hollow-outs on each side of the
longitudinal projection 6, in combination with the succession

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

longitudinal projection 6 does not limit the invention of

‘course, since bar 1 is not shown over all of its length. The

number of these wings will depend essentially on the length of
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have | ateral hollowouts Ila, Ila, Ila", which are
shown only partially due to the perspective view The
succession of lateral hollow outs on each side of the
| ongi tudi nal projection 6, in conbination with the
succession 25 of lateral hollowouts in the adjoining
bars (not shown in figure 2), formon each side of
phbi s 1 ongitudidal. projection 6, and; n,bar 1 an
i ts adj oi ni ng bar$, gic %nngﬁ f&?? gﬁlé%%gg?ﬁe Hyrfprer  for
atoetlheationt thrdcbolThg ndnber af these w ngs on each
side of .the 30 Iongitudinab proj ection 6 does not .,
i m €7 fESEneriSi of 1%durse,” side baraddj dlpotll’, 117 are
repewBeaYel PFdrpndilcil8mgf ht o Theie NVHRSI + Qb1 L heS jecti
W ngs wll 3;penq essentially on f%e Ieﬁgth %f 10%r€gfc ton 6
apd PhigRédy i inedanin npeleanbnpacansterfiat part 3, at the
ageel ti th i ng<of rl. .this figure, .
g g euBRR e o , 17yt B esdht éF ©nly an
epenpéadiltitardry bodt hbdongbtudi it pebeecin@m®io®d. In fact, .
c nd slkghtly hgﬁ%ined inrelation to the flat part 3, .
ToTh& P éar ENd < net'SEnhdith) "Btl baf POosPHiienRssi inomni sinclined
m@Ah¥ran texargie houever rapd dogg ot 1Mt tB@ation  to  the
invention. In fact, these wings could just as wel " be
loogitvdhedli Pral9dicldmed, nanderpetmendicularlyf orto the flat
| e i _ e 10 1 ongitudi nal proj.ection
P%%(@ng THene{gcgglaéJ[o% !qut g:%tehee}%e}ng{h% p% t%égugﬁeZ nevertheless

and perpendicularly

- gposstyoodi neshetexanptelat ibhgue theneteddtaRSSought, namely

ives good results in relation to the objective
C‘g%lu{jh‘ﬂ . Yankfy loBYi igief awdCiFipg t abr oxuwitsingg kefween the
witdp®i ng between the w ngs. 15 The arrows shown in
figure 2 synbolise the circulation of this oxidising
ai r begweenovheshpwgsini figuder 2t eyidoduse ¢ode idig@flation of

he bar.. ..ln addition i gure al so, shows .angl ed
oS SR D R S ey Behy fof 3Vl il ofder to favour

cho@nphd uslf nethe psOF £Cction 6, under. t he

In addition, figure 2 also shows angled elements 15, 157,
157 at the side 6a of the longitudinal projection 6, under the
flat part 3. Here again, the number and the position of these
angled elements places no limitation on the invention. An
appropriate position 1s 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.

A bar 1 can also have one or more of these angled
elements on the other side 6b of this longitudinal projection
6, which are not visible here due to the perspective view.

These angled elements, which therefore act in the role of
knives are positioned in a staggered manner in relation to the
angled elements of a neighbouring bar (not shown in figure 2) .
The result is that, during the relative movements of the bars
in relation to each other, they cut any particles that might -

accumulate between the bars.
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20 flat part 3. Here again, the nunber and the

position of these angled elemgnts places no [imtation

on the invention. An appropriate position is one that

results in an effective ability to cut. any particles
between an angl ed el enent of one bar and an angl ed

el ement of a nei ghbouring bar. 25 A bar 1 can al so

have r r gl ements on_the

othe$92§%§ é%po c?%?égﬁgﬁé??udﬁg%¥§%?o?%cfﬁo%or lon of a bar
agedething etoothei snbéetheng duestont Beopetspest due
viem&tTgfselfQﬁ%ed glenengs, whi ch therefore act in .,

the 1ol &*%F Ye5NEr e"FodPRERBd Oifn W4 NgBaggeréd and 7" under
thangeati parel &) obot @Hhere 30 andl ad 2l eBnls 9hd@inverted in
nei ghbouring, bar (not shown in figure 2). The result
relatien t@ug%%@r? hé) s epad we rpevehentlardly thve thar slorigitudinal

j te e 0 h ut any_ particles that,, '

p%ﬁ%ﬁﬁﬁfékcgﬁuﬁgg% %2?%§3% i %519&%§ 1}iiffgl]ra'e’:%a are also
reehesetiedl |y represents a portion of a bar according

to the invention, .as seen fromthe side, It highlights

the THEI IANISSh SFeReRds 7157 hhdr 7'1%Undé@re t RBoFhatby solid
1nesd, 3ard the reag1end éngheshownAndHVerEed 10ig8 of the
relation to figure 2), and perpendicularly to the
1 onhbt udienaal PpPopeEiPon . amhéot abér @ heldloveout sg7are shown

YA y I represepted. The angl ed el enents
%5,“1%&} %Fesgrgg‘é%or\iﬁt b?eg%ﬁrélce‘ii] hes, and the angl ed

el.eniigsron 3bhesotidreat ¢881 9f AdireskhdOngi taiddn of a bar
gro' ction 6 and/or_ of a neighbouring are shown by

@ ?%#é;PQih%%‘(Tﬁﬁ notVeRFePBncedf. FEGUrefZpm Dbelow and in
pSedieimiieal |y represents a portion of a bar according

to the invention, as seen from below and in

- per sipechiglelialst $t theglliisghtibutiendich ritbat anglell thements on

o st gveahg, nsoch e o ihe Joratuginal T

projection 6, DOt
enlaid mient heT:anghed 1alter@nNt S 13 aMPedd | O08Hents are positioned

‘precisely under the  flat part 3, against and perpendicularly

to the bottom -surface 3b of- this flat part 3. They are

distributed on each side of the longitudinal projection 6,

- respectively against and perpendicularly 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 of the bar forms a return whose base 5a

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

attack angle a 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.
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preci sely under the flat part 3, against and

perpendicularly to the bottompsurface 3b ofthis flat

part 3. They are 20 distributed on each side of the

| ongi tudi nal projection 6, respectively against and

perpendicularly to the sides of this |ongitudinal

projection 6. Figure 4 schematically represents the

frontrend-0f1@ bay a¢eouding tothe in iLon, .

seen fromt hef’si ge. 55 Tﬁglvf%r oan%léand‘)% %ﬁl%ﬁe érii'sL be between
2% opnsl al Gt uRn nehosiec el Hagoadt Scasu i stppardhpgidd with an

th r. .Jhis _base 5a has_an attack angle,a that
& ﬁg%_r%%t%at?%]ént%? ﬁd&?r‘aﬂ??ﬁge‘fﬁee?%%eﬁ%nfs-i n

| ongddt udirmal dicens! adi onordf dhen bayisid N et atdid  tigitudinal

each other, this angle of attack prevents the
PLISHUIAR | bn 3016 iwant ceed Gnddr tive bronelewd Mmofa fin 16
£dhe bat . LRer 1e |t f this bar, .12 .

Pref er ai%?‘?‘,ql%ﬁ & fgt(E: elvéggng(ltéleof ac%tlé%‘f’(tj\?\?rlll Bﬁéng symbolised .
bipettibeen el 1G-pA ipairid cmrdwy) geashirgsulirds the passages
fachi vEd gﬁh qn anal e o{ﬂ_attack that is nore-or-1|ess

Cdlidt P8 3:"OnBhETSTdelOblOBRORER h 181 dehe ofvitis  (not  shown)
aldﬂgﬂﬁh@ﬂI@ﬁgi@h&&ﬁﬁ?cﬁtgﬁeéti&ﬁ'@.f@ﬁ@tiﬁ@@rﬁaﬁfc%@%ed shape

bar also has a fin 16 fof redirection of the air (the
of ettt ecfilon Yei Agtopabyl ifsatbuty the wpddrdlcripei mf nghe air.
THRAL O cqni assages__fo by the | ateral
B T oits T PR E R e R AR o pee Side, or on

edangsidej naf pitej econghtbdidhe prbgenak ceure/edrish@pehannel 18
10 of this fin 16 actually favours the redirection of

STHES 2t THRR aPPTESTy ediirdecsd 39 a Thanklee 18labn part 3,

peiRertl i8] 31 1PNt o RGN ST Ly + O 5t he 4 ongj t ydinal
proj ection 6.5pTh?s channel 18East arts gt' #ﬁ)éa%bo?r%eorrﬁes at the
toqurdfaddsp-a shefd¢at 3parf 8he PeapepdircuBar bprbdlel to this

this fl rt 3. lt_then enmerges at the 15 top of the ,
£ a[)Hp §uarr1?ttacg°a3a of St he'Fi a‘?xgg?'tqgs,?ﬁﬁ?‘al Itéllstocpﬁ@el 18 is

- sylbatl ipayd 13y dhe akroeXihi RGel I iHENNehe 18eh8 end (not

synholised by the arrow in the direction of the rear
shé%rdl}( I‘P& the )gar. :

This channel 18 can have a circular section, possibly

with an input diameter, meaning at the bottom surface 3b of

- the flat part 3, that is greater than its output diameter,
" meaning at the top of the top surface 3a of the flat part 3.

Thus, the oxidising air is blown in an optimised manner
to the rear, meaning in the direction of removal of the
products.

Figure b5a 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/, 13f respectively. In each
of these groups, the central bar 1 or 1’ is mobile in relation
to the latéral bars 9, 13 or 9’, 13’ which remain fixed. The

movements of. these central bars 1, 1’ relatively to their
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shown) of the bar. This channel 18 can have a circular
section, possibly 20 with anixput diameter, meaning
at the bottomsurface 3b of the flat part 3, that is
greater than its output dianeter, neaning at the top
of the top surface 3a of the flat part 3. Thus, the

oxidising air is blown in an optim sed manner to the

. ni kn:thedirecti 0 egvval, ,of the 2 ,
“EREEL TG Ee ) O SIS 0L oo vy
afpewedifr e sHvercdidrarst aslsenbbediacdondingxtie tdfe the bars,

] iQn, as.seen frombelow In this figure, grate
lén¥§€$u§%§e gboﬁ?OUps 20, 20' each 30 of three bars,

1, Bsdaniong df, tHhe Hdrsrespesabhvelnbud NifaeRkrelted by means
hese groups, the central bar 1 or 1' i's nobile in
o} ePalFBR 116 1 | Riepbngbseshoiqes &l1,9'22,1323 whbech group 20,
' L Xe ts. of ..t e central . bars 1, ., .
n Gt ery T e B e e (FRSG B p o astriped in
gealgyraddteil 13'tharmes BSyrdrode sed EyguaérQMQ.lﬁnahgl', 22’ and
5 irection of % e longitudinal axis of the bars, in
%ot " di Y o ."Assenbly of the bars in each group is

ef f eri@er Hy SBRaNSe r S Ofe @ HPWRIIHIRG 19K, PLBRFBEent s zone D of
techni que 21, 22, 23 for group 20, highlighted In the
the r23 e byiecD, thki thrgiel Paxs descti bkd ph ggpeat @0 in Figure

tal | 5w to figure 5b, and 21', 22' and
SRt sl %f&f&g&e_ef@fg

" for group ure 5b therefore schematically
repriesemiisl yoe Rbfectlédt he assenmpkynef ddies t BE€&he bars by

bars.1,.9, 13 of group 20 in Figure 5a, as seen from
me[iaéTSOWOfAs§erfg?Ve%gl%‘Ffe%’{ed’lé‘tmﬂ‘ﬂe feehnhiengs Bhatheinclude a

tihad sy afBANSrefy 2 1dowed | g 9ﬁggﬁg§igﬁéﬂﬁqui88§?%a, one 22

that include a threaded axi al two | oc

atpi h&eor lagvRel sof ose 22r$5 atatdeal evelr of0 awlthsta right-hand
tﬂfg§HﬂJaQ§rt%@M§€h§§rﬁghgih%%% other lateral bar 13 with a
left-hand thread. The round heads of the pins 22, 23 (the head
of pin 22 is referenced 24 in Figure 5a) each have a locking
flat part (reference 25 for pin 22 in Figure 5a), and each
fits into a circular housing (reference 26 for head 24 of pin
22 in Figure 5a) provided in the longitudinal projection of
each bar 9, 13, with these circular housings each also having
a2 locking flat part. The role of these locking flats is in
fact to lock the bars, both in rotation about the axis of the
rod 21, and in translation of one neighbouring bar 9 in
relation to the other neighbouring bar 13.

In addition, the circular housings in the longitudinal
projection 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, 20’, between two
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thread; and the other 23 at the other |ateral bar 13
wth a left-hand thread. The rpund heads of the pins

22, 23 (the head of pin 22 is referenced 24 in Figure

5a) each have a locking flat part (reference 25 for

pin 22 in Figure 5a), and each 20 fits into a circular

housing (reference 26 for head 24 of pin 22 in Figure
e§@}eﬁéo [ h 0 al_ .pr.qj.ec n

B P e e o e o e e u S Ak g Bars 0, 13

ahdvﬁhg 13’ |a@bsmg:tf1hratlyparm fHue rudle tofaxtemesmlto_eems"rgatlon of

n fact ta | ock ars both in rotation
té% % %%ai RPESoft % edaRY ithet &msitst iogn tdre groove
2@ne nei ghbouring bar 9 in relatlon to the other
nei ghbouring bar 13. In addition, the circul ar
houstgs/ i it el+%h§?@u&ﬂ@@ﬁlaﬁﬂ@FEdﬂ®®ﬁm©mtedeBCbabed above,
0 | ensi th rea t
R i oove s e s Y C PR i Fam AP wo 0 fRe Patticles,
wipagls agwe of me: rbel HusHddis ta htheassebiyesydEembBY 1 as for

fF ? of a hhn or éﬁlﬂﬂ ng techni que provides ]
he® f i OWF (PSR G oFOMPNS te@Rt ral e 19rate, is

rdndéfe@aphsghoup 2hd 2800t BE1 YEGN MO i a§§éﬁﬁg§ stem just

p03|t|ons inrelation to the two lateral bars fg
degrergped 13 respectively. In fact the travel in

tra ti fi t bar 1) islimted b

e LR o ESELE e Mol Ne L S B Moy o7 an
etamgnist atamd dovensot UosTt i bied @@@y@, of WAh&€hih$ention.

essential for efficient renoval of the particles,

whi ch nust not be pushed to the outside, as well as

for effective and well distributed conbustion on the

grate, is rendered possible and controlled by the

assenbly systemjust 10 described. Al of the

description above is given by way of an exanple, and

does not Iimt the scope of the invention. 15
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CLAIM5 1. A bar (1) for a grate (2) in the firebox of
an incineration furnace that imcludes: 5 - a flat
part (3) whose top surface (3a) is intended to
receive the elenments to be incinerated, with the said
flat part (3) extending in a rear end (4) and a front
end (5) each formng a return that acts as a support
point for the said bar (1), ckqrms | ONgi tudi nal
projection (6) |ocated under the said flat part (3)
and that extends at least partially between the said

re a fr ends (4, 5 at | t one wing (7)
1|b02}|£ti%%]éd Sggler the $ai 03%51‘%? ggft C‘§),\Q‘Bﬁ a(fflir x of an
si din¢begrof i bhefsahacd ongat ugdhpahdedd projection (6),
characterised in that the said wng (7) extends from
the 3aifd3CorRfitudi(Aal “Hosieect?Bn sUEYags t Baheipotingended to
sur f ) +@f. t id. flat part i.S . .
pr ov?%%%eé\n@?htglte %E%@%g%et?}at}géaﬁnﬁg%ﬁeg{#ggf (%Sh the said
bor def balt apatrhe (0p ext@Odieastinpartirabkkychy the sahd a front
bott om ur(f5 ce %l?) of the said flat part (3), so
that THs ‘Pat eFar hdPEBW Gut? ( FAEU ™ oyethePCliSt B he Support
| at erppdidol fom-end £B8e) wWirawing (8) of a first '

adj acent. bar, (9) of the said bar (1), forns a passage
( 10) %orlom&ﬁr\@?maﬁg Pﬁ@JQF?ﬂlPustgﬁzel owiHedaugded the said

flat ( nd,up t h i d end (5), of the .
sai d ji'E)Jgéa{r (Egli%r.@z. (3A}) baa?u{ 1)ec%glli:or(%|£t%g?so c‘?éli mepst partially
char drterésediian d4dhiad fdar i ned uflesniateh@ast 4 png) second :

W ng (112)L that extends from 30 the said |ongitudinal
proj ot ﬁa("%) Ut UHRe bbtt HRSERLSE (8B§CHf Yhfe said flat

S5 o farl ) e, o el g eacions
| ongiRARLI §2 1 Pt of ion (6), with the 16
- characterised in that the said wing (7) extends from the
said longitudinal projection (6) up to the bottom surface
{3b) of the said flat part (3) and is provided with at
. least one lateral hollow-out (7a) bordered at the top at
least partially by the said bottom surface {3b) of the
'said flat part (3), 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 just below the said
. flat part (3) and up to the said front end (5) of the said
bar (1).

2. A bar (1) according to claim 1, characterised in that it
includes at least one second wing (11) that extends from
the said longitudinal projection (6) up to the bottom
surface (3b} of the said flat part (3) and that is
positioned under the said flat part (3), on a second side

(6b) of the said longitudinal projection (6), with the
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said second wing (11) being provided with a |ateral

hol  ow-out (lla) bordered at tihe top at | east

partially by the said bottom surface (3b) of the said

flat part (3) and, together with the |ateral

hol | ow-out (12a) of a wing 5 (12) of a second adj acent

bar (13) of the said bar (1), form ng a second

passage (44 r ne g el

said flat p%?lf‘@(s"jgﬂ%d Lipi{] J PRI (ot ¢Plac@e B ‘i lateral
of habkleardubarflia). bQDdereA bar t(né) t@@cmrtdl]m@stto partlally by

eit f .clains_ 1 and acterlsedlnt at _it

inc ude%aéi&Jl a??‘f%?rpcisw b Pf, The paidiflay: part (3)
11"3ndj stegbuhed wmﬁﬁrﬂﬂgfEﬁﬂé&iiaﬁolpéﬁlo&§) 1959n%f a wing
the sai d | ongi tudi nal prOJectlon(G), on a flrst sid

kabh & deeto 6B)asenthikasai 83 15 oforigia ughhdl bar (1),
profé%ﬁiﬁ@ 46)echhgh éggagﬁeq1ﬁ”ng%r(7hﬁ%gell£ng %%e air fjust

", 11")" extendi ng rom Said 1"ongi nal
pr d@@lﬁw obh¢6yaip fdathearat t @ suid age (3brhef sbhe front end
sai flfxt art_(3) and(a{Jel ng pr ovided with respective

| at &Val ol o ol 76 7a", lla, Ila', ila")

outlined at 20 the top at | east partially by the said
bottom surface (3b) of the said flat part (3), which,
3t oget herTwi (h) théCCPéép@@tqu Iétléﬂ'l&lr helfl owlaits (8a, and 2,

12%%1 aé%ﬁ%vgéyslés hafl.'2 f) t & acentlp?éégéigy of wings

(9, 13 e sar'd b or m passayes

t heSe said Péssades 1(110 114)) 2(51§’©f:[lblﬁltged0ﬂn&1@§ sBkedsaid flat
first si or_on each side (6a, of the said
| ot tud ?;f%?%c’ffﬁ%n%sﬁi lﬁ“@ﬁ’a’ﬁﬁépaﬂoprogﬁpfﬁ#ﬁ@ (6), on a

t heratdt | U:-Si[dé)ehs)ﬂv the sahdnf!atgpart ¢63) up . t
the said front end (5) of the said bar (1) %Bgo %f this said

barl Qe tatckioradi n]gm])e@hyonf (@hai meiih t ©h8, said wings (7, 77,
ch ,act his ,mgl it]lncludes | e one | ed .
cutt| ng ere%lnt (s, 1%xjceli 2499 o%%ﬁnéd%gﬁde*?a}‘ﬁe%soé}g&tu‘jmal
fl ropardti(@d) , (&N ap fuo sthei et {6a) sefrrbhe sed) of the said
I OI}:%_I t ud| naI projectjion. 17
(3)" and being provided with respective lateral
hollow-outs (7a, 7a’, 7a”, 1l1lla, 1la’ r 11la”) outlined at
the top at least partially by the said bottom surface (3b)
of  the said flat part (3), which, together with the
- respective lateral hollow-outs (8a, 12a) of the wings (8,
12) of the adjacent bar or bars (9, 13) of the said bar
(1), form passages (10, 14), these said passages (10, 14)
forming, on the said first side or on each side (6a, 6b)
of the said longitudinal projection (6), a channel for
guiding the air just below the said flat part (3) and up
to the said front end (5) of the said bar (1).

A bar (1) according to any of claims 1 to 3, characterised
in that it includes at least one angled cutting element
(15, 157, 15”) located under the said flat part (3), on a

first side (6a) of the said longitudinal projection.
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5. A bar (1) according to any of clains 1 to 4,
characterised in that it incluges a multiplicity of
angled cutting elenments (15, 15, 15") distributed
under the said flat 5 part (3), on a first side or on
each side (6a, 6b) of the said |ongitudina

projection (6). 6. A bar (1) according to either of
clainms 4 and 5, characterised in that each of the
said angled cutting 10 elenents (15, 15, 15") is

54 odathax f (1)st¢cyc<ag@mst tohengoptfomlaumfsade tc3h), afhdtmcterised

N e IR 1T S

(6al£théntcsf the, saigt, Imagltuﬂlmlwﬁ&cahaer(@)h@ngald flat

(1)
indhat
said flat part (3) ha)s an attack angle (a) that is

greater 20 than 00. 8. A bar (1) according to claim

ﬁ)end' cularly to this 15 side (6a, 6b). 7.
%tmgmtoaaﬁgfréfc alatewq Q) %ac@ha;@@téﬁase@b of the
|pl6front end (5) of the

7, gharact t d attack
Sherfodhis ant 10°CHRHI B of BPabe) TheFe 6F. | S8 atAd | and S,

7.

8.

paratg c}fnst%ne Fd Pront®
(3)L tullnaA bgkofdrrasgor ging c -
chafg%ﬁérlséh |n§tﬁgt thﬁsaﬁgﬁcﬁgﬁkeke%ggﬁdlcularlgt to this
t h& 55t tidm s ®Pace (3b) of the

t o char2izt®riAdenr iql) tﬁéﬁor@a@lg tr anyeof 551 Qi r@n(}lé&’ cutting

characterised in that the said front end (5) of

t h&lemePt aflpart1y’3) 158 )pr bei d]elﬂj:a’fcmi atfltreaéty omgainst the
f des, 6b f t t
of J& 34 Be 60)39) g§16§ﬁ% gl gctpgﬁtof 3) and

proj ection (6 Wwth a Ti
t h@empermbmuigarﬂryonm hehsai ebomamagﬁuoﬂacepaw}agpsaﬁaO,secondly

| east one chﬁnel (18) located |n t he tog
o (5P 16F t hEP%ai d5P) at ©fparthe said

starts

A bar (1) according to any of claims 1 to 6, characterised

in that the base (5a} of the said front end (5) of the

said flat part (3) has an attack angle (a) that is greater
than 0°.

A bar (1) according to claim 7, characterised in that the

said attack angle (a) is between 2° and 10°, and

- preferably more-or-less equal to 3°.

A bar (1) according- -to any of claims 1 to 8, characterised
in that the said front end (5) of the said flat part (3)
is provided, on at least one of the sides (6a, 6b) of the
said longitudinal projection (6), with a fin (16) for
redirection of the air coming from the said passage or
passages (10, 14), to at least one channel (18) located in

the top part of the said front end (5) of the said flat
part (3). '




10

15

20

.25

said flat part (3) and perpendicularly to this said

flat 5 part (3), and opens outg onto the top of the

top surface (3a) of the said flat part (3), paralle

to this said flat part (3). 11. A grate (2) for the

firebox of an incineration furnace, 10 characterised

in that it includes at |east one bar (1) according to

any of claims 1 to 10. 12. A grate (2) for the firebox

of an incineration furnace, characterised in that it
19nchudes dil)l esstomtieqrioupcl20n 915cP@rhcekrtibeele in that the
bar y 9, 13 1,..9, 13 ccording to any of
'cldﬁ%%&l??%PQE% &%?h ?E@rgéa?ga& aFm%meE?VQﬁ?99u§3b) of the
saish gt 08Pat20ar20’ )3 pekAg Ml dituiglati ofpt enthe said f1at
two lateral bars (9, 13, 9", 13") in the said group

(2Ra%o ¥ 3) poapsl gPYRat euE2)ondcrokde ngoro af athel2op surface
charagt es ¢ seg. | a h [ ar 192, 13 ' .

9 {ﬁ§5$5% In a?aigag%agngagﬁ q??é g%él&%&uéfféhig said flat
20'pamr e{Assenbl ed by neans of a dowelling or pinning

techni que (21, 22, 23, 21', 22', 23') that |ocks the

two lateral bars (9, 13, 9', 13') in 25 relation to
1pach grhee, (@nd £oat theavesrébsxcert ral BArinklatloh furnace,
free In translation, between two extrenme positions,

i n FARGIAT 198 d hént iohdtat étal ibated¢9, a3, 1@ast 1819 . bar (1)

raccording to any of claims 1 to 10.

- 12. 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, 9/, 137) according to
any of claims 1 to 10, with the central bar (1, 1’) in the
said group (20, 20’) being mobile in relation toc the two

lateral bars (9, 13, 97, 13') in the said group (20, 207).

13. A grate (2) according to claim 12, characterised in that

the said bars (1, 9, 13, 1’, 9’, 13’} in at least one of
the said groups (20, 20') are assembled by means of a
- dowelling or pinning technique (21, 22, 23, 21, 227, 23")
that locks the two lateral bars (9, 13, 9’, 13') in
relation to each other, and that leaves the central bar
{1, 17) free in translation, between two extreme
positions, in relation to the two lateral bars (9, 13, 9,

137).




