2272508 1 FUEL FI RED BURNERS The present invention relates to a fuel-fired
burner, and particularly a gas-fired burner, which preferably Is of the

fully premixed type i.e. one in which the fuel gas is m'xeg T%]OShe
conbustion air in a m xing chanber before the gas is conbusted e type of

fully pren1xed burner conprises a plenum chanber into which an externally
prepared m xture of air and fuel gapuEpUPRREP BORNERLE gas, is introduced
before bei ng di scharged nore or less unifornly through ports or slots in a
difp support such as a block, plate or strip which may or nay not forma
or wall of the chamber. The nixture is conbusted at a point within or
doyvnst ream of THee presentt dchvdrdniBorsuppdatest t@radfne lediirest i mrperduand
which then enter a first enclosure | eading to a second encl osure such as a
heat exchangerpatteirular Wirdegapsfired durachoatwitial @referalilaatisgof the
appl i ance, such as a boiler. A typical fully prem xed burner_is described
in our publisHMLIK bremiredpbyPeaii-6n KBe Atvadssh the iobl aF wishmixed

burners of this is.that there is a tendency under rtain condl |ons
For them (o geTiHLAR L, Hhec BEMRNES Lo 2% Lhes b4 Ehamhes bogioE the gas
conbusti on noi e"sé) rtlcuiarl y when enclosed in a heating appliance and
when the burn ’&}ﬁfrﬁ d-at a rel atlvely hi gh heat out put

One type of fully premixed burner comprises a plenum chamber
U into which an externally prepared mixture of air and fuel gas,
such as natural gas, is introduced before being discharged
more or less uniformly through ports or slots in a flame
support such as a block, plate or strip which may or may not
form a part or wall of the chamber. The mixture is combusted
at a point within or downstream of the associated flame
support, to produce combustion products which then enter a
first enclbsure leading to a second enclosure such as a heat
exchangér when the burner is used as a heat source in a
heating appliance, such as a boiler. A typical fully premixed
" burner is described in our published UK Patent Application No.

2176588A.

The problem with burners of this type is that there is a

tendency under certain conditions for them to generate

F N

unacceptable intensities of so-called resonant combustion
. noise, particularly when enclosed in a heating appliance and
when the burner is operated at a relatively high heat output

per unit of burner surface area.



per unit of burner surface area. 2 The invention provides a fuel fired *
burner conprising a chanber for receiving a prem xture of fuel and air, a
fl ame support extending across the chanber and having a plurality of

el ongate through slots or ports, each slot having a converging inlet
portion and each siot including a poRtion which has an exit opening of a
relatively narrow di nension, which exit opening opens stepw se by neans of
a land into an outlet portion of the slot for containing or supporting the
f | aneTheohn¥enkian: B €°H&ﬂﬁ§ral§uééeﬁérﬁﬁgbﬁ6ﬂﬁm cpmprisingu@ et portion /o

conprisin | east one,substanti constant _rel atively w de di nensi on 7w
sect|%ﬂamgﬁ€hfSHtF§FeﬁUﬁpgoﬁ PES E FesOfi fyedr angd aizucacfiape relatlvely
w de di nensj ectlons successi ve,secti ons n g direction fromthe g
oxit BPRRPRLoex epﬁgngfagreaﬁeiﬁsuphéuﬁgraapﬁahﬁylegnétgﬁpraées 2P8ns and

Foar P RengREE ERr Pl B1RE8, o7 paPEnenoReh B leR ARk ng R P29t Mne, whon

St abi PPLEE pIrCPEh AT G IR DI GRIRY, SH- QDR A KA PRl Yl GGE 1

el aloyghing' gk beheivByy BQBQS% 8im@As9BR, Obnikh bIIUSopdhifg ©l atively

opens stepwise by means of a land into an outlet portion of the

slot for containing or supporting the flame fronts when the

burner is operating normally, each outlet portion comprising at \;)
least one substantially constant relatively wide dimension

section.

Each outlet portion may comprise two or more successive
relatively wide dimension sections; successive sections, in a
direction away from the exit openings, being of greater but
substantiaily constant dimensions and opéninq'stepwise by means

of a land into each other.

The dimensions of the features of the flame support ére such as | i
to enable or permit a flame, when the burner is operating over |
the intended heat output capacity range, to stabilise either at

or on the outer end of the outlet portion (at a relatively higher i
heat input range) or on one of the lands (at a relatively lower
heat input range or at the respective different relatively lower

heat input ranges).

Applicants presently believe that the lands (and the outer end
of the slot outlet portion), for given burner heat input ranges,

provide regions whereat the flame stabilises in such
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heat input range or at the respective different relatively | ower heat input
ranges). Applicants presently believe that the | ands (and the outer end of
the slot outlet portion), for given burner heat input ranges, provide

regi ons whereat the flanme stabilises in such 3 a way that the bal ance
between mixture flowate and burning veldcity can be achieved with
relatively short flat flanmes being produced. Applicants have found that
such an arrangenent |eads to substantial reduction or elimnation of the

r e )ance & 'bftl%?]eb nee M‘fﬁﬁ’hé\‘i’FWrﬁlfﬂeﬁwm anth hurnings
veni ent |y, reI t|v narr o nsi,on exit opening termnates a
sI ot port |‘6%1‘Eﬁ Fl %?*%egﬁﬁs‘fh R &Y SPRX féﬁgyﬂ-?‘ﬂ%s being

conver gi ngg&cﬁi et%gf each sl ot has a varying angle of convergence. For
exanpl e, *wal | of the converging inlet portion is of a convex
el Fiptical curvature. The invention also provi des a flame support for use

ielnoﬁg;'tjgl tl{#ﬁﬁl#}w ots eaccﬁ'nufo a\s/él{ﬁgp;é conver gqs%gerﬁlﬁ%g%or‘%&l/oﬁf and
each sl ot it RRRIdOTLANS R Ak 161 oORMY BosthaiickC iy

narr ow di rren5| on, X1t openli ng opens stepw se by neans of
an outl et dprt@lié)'}n‘g-ﬁﬁéd burner for given heat input ranges.

Conveniently, each relatively narrow dimension exit opening

L terminates a slot portion of substantially constant dimension.

Preferably, the cbnverging inlet of each slot has a varying angle
of convergence. For example, each side wall of the converging

inlet portion is of a convex elliptical curvature.

The in?ention also provides a flame support for use in a fuel
fired burner, which flame support comprises a plurality of
elongate through slots, each slot having a converging inlet
.portion and each slot including a portion which has an exit
opening of a relatively narrow dimension, which exit opening
opens stepﬁise by means of a land into an outlet portion of the
slot for containing or supporting flame fronts when the flame
support is incorporated in the burner for a given heat output
range, each outlet portion comprising at least one substantially

constant relatively wide dimension section.

‘ Figure 1 is a sectional view of one embodiment of burner
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slot for containing or supporting flame fronts when the flane support is =
i ncorporated in the burner for a given heat output range, each outl et
portion conprising at |east one substantially constant relatively w de
di mension section. Figure 1 is a sectiogpal view of one enbodi ment of burner
4 according to the invention, Figure 2 1s a sectional view on an enl arged

scal e of £@éér8in§h€of#ﬁ£?1§98ﬁ858£”9 el enent as shown in Figure 1, and

Figure 3 1S a Sectional view of a nbdified enbodi ment of flame supporting
el ement. Referring to Figures 1 and 2, a gas-fired burner 1 of the fully i
prem xed kind is shown in an upwardly firing node. The burner 1 conprisesmwh

an el ongag ggut-ever i §hanbeet2ofgli $iBg 8nPhANEMMER§ERCECale oREPaRiteicH wal |y
3 extends horizontally outwardly fromthe | ower chanber 2 to form an upper

chanber oth&nelamer Suppybht fighasendntpasi SBobnaint hegupe. 1)\ Aalbl ow,
general ly rectangul ar support nenber 6 is nounted within the upper chanber ¢
4 by neans of securing pins (not shown) which extend through the wall of
the enclosure 4 into the support nmenber 6. The opening 7 at the bottom of
t he suppoFfigueebdriss a setitiionalbyiewpof caisnodifled) ankadingnt kb filame pl at e
8 which is :

supporting element.

Referring to Figures 1 and 2, a gas-fired burner 1 of the
fully premixed kind is shown in an upwardly firing mode. The s;)
burner 1 comprises an elongated lower chamber 2 defining a
plenum chamber. A pefipheral wall 3 extends horizontally
outwardly from the loﬁer_chamber 2 to form an upper chamber or

enclosure 4 which has an opening 5 at the top.

A hollow, generally rectangular support member 6 is mounted
within the upper chamber 4 by means of securing pins (not
shown) which extend through the wall of the enclosure 4 into

the support member 6.

The opening 7 at the bottom of the support member 6 is filled
by a porous fuel gas/air"diSt:ibution' plate 8 which is
accommodated within a recess 9 extending around the inside and
at the base of the support member 6. At the'top of the

support member there is an opening 10.

A seal 11 is sandwiched between the support member 6 and the

-wall of the enclosure 4. As can be seen from Figure 1 the
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accommodated within a recess 9 extending around the inside and at the base
of the support nenber 6. At the top of the support nenber there is an
opening 10. A.seal 11 is sandw ched between the support nenber 6 and the
wal | of the enclosure 4. As can be seen frogm Figure 1 the 5 seal 11 is
al so sandw ched between the | ower peripheral edge portions of the

distribution geate1d grdaike CRREICHRAChethiRere Y Adtler\ddr iphektl RAIQR!S

distribution plate 8 provides an upper wall to the plenum chanber 2. EntTy
of 7=ai r/ f uel gperpiefisxbr €heodiser pbatishchbater 8 2and theé Wiberd e 1ok ithe
thd&wal'l of the chanber 2. A ceramic flamestrip 13 form ng a flanme support
i sy mount ed byperdpherhlt Waldupport menmber 6 within the upper chamber 4 to
provide in effect a wall thereacross. The flanestrip 13 is generally of
rect angul ar shape and conprises a peripheral wall 14 which is located in a
reeess 15 that extends around the inner periphery of the support nmenber 6
and i s hel d b&hgePAroHe dRstrdbutien BlagﬁeBrE%@%sdqg M ARPRY (Rl Siaidhs
the distributign plate 8, A plurality of equally spaced generally vertical
partitions orPhgnP® fﬁam§95r5anged in arowacross the flamestrip 13.

Entry of air/fuel gas premixture to the plenum chamber 2 is

via an inlet 12 in the wall of the chamber 2.

A ceramic flamestrip 13 forming a flame support is mounted by
means of the support member 6 within the upper chamber 4 to
provide in effect a wall thereacross. The flamestrip 13 is
generally of rectangular shape and comprises a peripheral wall
14 which is located in a recess 15 that extends around the
inner periphery of the support member 6 and is held between
the-éhoulder 15a of the recess 15 and the upperside of the

distribution plate 8.

A plurality of equally spaced generally vertical partitions or
walls 16 is arrangéd in a row across the flamestrip 13.
Adjacent ones of the walls 16 define therebetween a plurality
of burner ports in the form of elongate slots 17 that extend

generally vertically through the flamestrip.

‘ Each wall 16 has a lower tapered portion 20 having curved side
surfaces 21,22 of convex elliptical form and tapering in

downwardly direction, a relatively wide intermediate wall
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Adj acent ones of the walls 16 define therebetween a plurality of burner
ports in the formof elongate slots 17 that extend generally vertically
through the flanestrip. Each wall 16 has a | ower tapered portion 20 having
curved side surfaces 21,22 of convex eldiptical formand tapering jn
downwardly direction, a relatively wide internedi ate wal l 6 portion 23
havi ng p;sa&éf&nsu@esw@lﬁé #arand 45, s Plds 2 Jsel 2¢ 1 %Rl Yanar ey UBRE" aral |
portion havi ng parallel " sides as at 27 and 28. The pIurallty of

equi val entel SEINEDRCRS ROWESHEr SILLS portforlefd med ibe) wanadpeadesial | 57
16. The slots 17 serve as ports or outlets for fuel gas/air prem xture foe
subsequerds igti 27 oan@s284 | | be descri bed bel ow Each slot 17 has an inl et
portion 30 which is defined between adjacent tapered |ower wall portions 20
and converges to an end 30a which |eads to a substantially constant
relatively narrow dimension internediate straight portion 31 defined

bet veen dfecphuradity|ef emuivpdenteneqnidspInedrelangusey siatsoddiifensi on
straight portion 31 has an exit openi % 3la which opens stepw se by neans

of a | anfeRined obgkwean adinsiantorwallisf 18ubst TRei §I1I°}'—5coh£t 8REVEeI3R | vel y

wi de di nensi on and defi ned by adjacent al | el | portions_ 26. The
portion:?PWEﬁ or outlets fo Jel gas égr premlxturg for subsequent

¥
]

ignition as will be described below. Each slot 17 has an
inlet portion 30 which is defined between adjacent tapered
lower wall portions 20 and converges to an end 30a which leads \hj
to a substantially constant relatively narrow dimension
intermediate straight portion 31 defined between adjacent
parallel wall portions 23. The relatively narrow dimension
straight portion 31 has an exit opening 31la which opens
stepwise by means of a land 32 into an outlet portion 33 of
substantially constant relatively wide dimension and defined
by adjacent parallel wall portions 26. The portion 31 is

sufficiently narrow to prevent lightback therethrough.

In the ready-for-use condition, the assembly of components
described above would be mounted, for example, on a combustion

chamber 35 as shown in chain-dotted lines in Figure 1.

In use, a premixture of fuel gas (natural gas) and air is
supplied by way of the inlet 12 to the plenum chamber 2. The
mixture then passes ﬁhrough the porous plate 8 which
distributes the mixture uniformly and at a low intensity of

turbulence to the slotted burner flamestrip 13. The plate 8



sufficiently narrow to prevent |ightback therethrough. In the ready-for-use
condition, the assenbly of conponents described above woul d be nounted, for
exanpl e, on a.conbustion chanber 35 as shown in chain-dotted lines in
Figure 1. I.n use, a prem xture of fuel gas (satural gas) and air is
supplied by way of the inlet 12 to the plenum chanber 2. The m xture then

passes througilsd himppoiees tié aresitaMtiechofli XiHd buliphetnerd HowbRistion
unlforn1y and at a lowintensity of turbulence to the slotted burner

flatestrip 13.reBmngicde 8 To haXimdsepthiss Jdtrareschheneeeefistiie big ngs
t o™~Conbusti on resonance. To maximse this latter characteristic it is
advant ageous fasivantagemwusisf ot athet pobeusopdate 3o Weskroestedsasbbeose @lse
i nl et portions 30 of the slots 17. After passing conpletely through at

| east the inl @ogsihliertatthadinlet spdist tons a3 0 yofohBeasiotsl a¥ivel y narrow
dinension portion 31 of the slot 17 the air/gas mxture is ignited by

I gnition neans (not shown), for exanple spark el ectrodes, so as thereafter
to combust ste , W thout further assistance fromithe ignition nmeans, at

or dovvnstream ? Passing sompirLedy, ﬁBF°P9Pe§tuﬁ@$HIV“E AT PorEion 30
oPen! 19,10 | g PP TR SIATPoLo o ISANISSE SELLLSE: gifEnaton
portion 31 of the slot 17 the air/gas mixture is ignited by

ignition means (not shown), for example spark electrodes, so

\“, _ as thereafter to combust steadily, without further assistance
from the ignition means, at or downstream of the lands 32.

The burner fires upwardly through the opening 10 into the

combustion cha%ber_BS. As mentioned earlier, the dimensions

of the features of the burner and flamestrip, for a given

enclosure or combustion chamber, are chosen so that the burner

can operate as intended, within predetermined parameters.

By way of example only, in an arrangement used by the
Applicants in experiments, dimensions were as follows having

regard to the reference letters in Figure 2 :-

-

Width of relatively narrow dimension slot portion (w) =

0.65mm.
Width of relatively wide dimension slot portion (W) = 3.65mm.

Length of relatively wide dimension slot portion (h) = 15mm.
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encl osure or conbustion chanber, are chosen so that the burner can operate’
as intended, within predeterm ned paraneters. By way of exanple only,

arrangement used by the Applicants in experinents, dinensions were as
foll ows having regard to the reference Ietters in Figure 2 :- Wdth of
rel atively narrow di nension slot portion (w) = 0.65mm VWdth of relatively

de di t t H N ad! t ¢ Oen
wi de di MRRgikpn SkOte aP&{('hl) mns"’téé’“ﬁm ot FfipdldNery off

di mensi on sl ot portion

of eac

in

at the eyiela®fiviely rr@x@dw@ﬂmewf&wa&@rﬁdm& Of ppripnsgm) = 1.5mm
Thi ckness of the walls deflnlng t her ebetween the rel atively narrow

di mensi on slot portion (T) 4.5mm. Thi ckness of the walls defining
t her ebetween the rel atively mﬁde di mension slot portion (t) = 1.5mm The
| engt h oThﬁbansﬁnnﬂrtmemhaEhsiaefﬂnngimﬂén;betwbenth@ﬂﬁkléﬁﬁvbl?ath of

the slots (and approximte wdth of the flamestrip)
gasnasedwhdd nemsdeomtslat @orkd@ ofT)stvictbimwet ri c requi rerrent S.

f uel

Applicants experlnents it was found that for heat |nput

Thickness of the walls defining therebetween the relatively

wide dimension slot portion (t) = 1.5mn.

The length of the flamestrip which is shown in Figure 1 =

100mm.

A
i

The breath of the slots (and approximate width of the

flamestrip) = 40mm.

The air/natural fuel gas used had an aeration of 130% of

stoichiometric requirements.

In Applicants experiments it was found that for heat input
levels of greater than 4kw; the flame (in blue flame mode)
always stabilised at the top of the relatively wide slot
portion 33. For heat input levels from 4kW to 12kw it was
found that no or substantially no resonance occurred. Above

12kW it was found that resonance started to occur.

When the heat input level was reduced to below 4kW, the flame
gradually burned back to and stabilised at the lands 32 at the

exit opening 31a of the relatively narrow slot portion 31.

In

an

p portlon

»
'H‘ - :_
P Y

:

40mm The air/natural=
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| evel s of greater than 4kW the flane (in blue flame node) al ways
stabilised at the top of the relatively wide slot portion 33. For heat
i nput levels ffrom4kWto 12kWit was found that no or substantially no
resonance occurred. Above 12kWit was foundgthat resonance started to
occur. Wien the heat input |evel was reduced to bel ow 4kW the flane

gradual |y burpgenbagle tfa =y stapilisad & de éﬁ?@soé?Zl&beis H%af-%b&epp@m@g

31a of the relatively narrow slot portion 31. h the f

i lised at pbheien 1310f tlwerseetioncorskak bQE'thﬂ b%bart hagefe‘ae@inqﬁm:ofa
th Burner began operating in a radi ant manner. The tine taken for t

bur ner oper at rediantc enged r onTeenpintekykbhudok! atie tmrandr reperatibmnto
node depended on the heat input being used. In these experinents Applicants
found that whehange Hirowrcomplepedit ibige rflameentdr engiredvantadizid aode
heat input of 2kWno resonance occurred, but that resonance did occur, for
exanpl e, at 3RePerded OFe thisoheat inputhdein used. okn thesatexpeuTinentse
at a relatively high |level the flane stabi]ises on top of the relatlve

wi de sl ot por@PBAls’Sn&ﬁd frnnd tthélte vhanet the pprpgr H'&ﬁ PRBGRL ABgy d-inse%!"
above the upper Linit of the ran t hen resonange can cuy I f the heat
Tput | ovel || SMEIBLY AR AT nBORBUGIE |3 rheaby LRUY i etkie N HHESTIARRS o
i nclined occurred, but that resonance did occur, for example, at 3kW.

k./ From the above it can be seen that over a heat input range at
a relatively high level the flame stabilises on top of the
relatively wide slot portion 33 and burns there quietly. If
the heat input is raised above the upper limit of the range
then resonance can occur. If the heat input level is reduced
below the lower limit of the range the flame is more inclined
to burn within the slot portion 33 and then stabilise on the
land 32 at the upper end of the relatively narrow slot portion
31 and burn there quietly over a relatively low level heat
~input range. -Burning within the relatively wide slot portion
31 at the land 32 causes the burner to become hot and operate
"in a radiant mode. If the relatively low heat input level is
outside the relatively low level range then resonance can

occur.

Applicants investigations also indicated that if the nature of
M - the enclosure or combustion chamber above the burner was
altered then different results were obtained. It could

therefore be necessary, in order to obtain substantially 'no
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to burn within the slot portion 33 and then stabilise on the land 32 at thé

upper end of the relatively narrow sl ot portion 31 and burn there quietly

over a relatively lowlevel heat input range. Burning within the relatively

wi de slot portion 31 at the |and 32 ca

operate i

! 8 . .
n a radi ant node. If the relaglvely | ow heat input level is

es the burner to becone hot and

out si de_thssdidritd Vebpel-auibAyeled ahgersben thes i GhePCalEeedlil Cant s

i nvestigations al so indicated that

conbusti g relay & gttt BIHAYRIT WA nalve e ¢ iz tdiil’ ehedh ions bhies weg;s

obt ai ned.

subst ant icad | wore® of lEheesvanboas opesdhres, ¢ QEradMetdd lereer ofver

di fferent ranges of heat input and/or to have a flamestrip in which one or
nore of tdiffaremusdimensiessor paraneters were of different dinensions. It
wi || be appreciated that the burner would be designed or '"tailored wth
Its intended operating range(s), use and environnent in mnd, in order to

he nature of the encl osure or

It could therefore be necessary, in order to obtain

obtain 'no resonance' conditions. In the Applicants above descri bed

experi merfis Wilh breappErrigieguthat the Jatmier everld obe \@rsignes: o&r

pol | ut ant s

'tailored' with its intended operating range(s), use and
environment in mind, in order to obtain 'no resonance'

conditions.

In the Applicants above described experiments with the
premixed burner, emission levels of NOx and other pollutants

were found to be low.

Figure 3 shows part of a modified embodiment of flamestrip for
use in the burner; Parts in Figure 3 that correspond to
similar ones in Figure 2 have been given the same reference
numbers. In this embodiment each lower relatively narrow
constant dimension slot portion 31 has an upper exit opening
31la which opens stepwise by means of land 50 into a: lower
section 52 of wider constant dimension of a two section slot
outlet portion 51. The lower outlet sections 52 are defined
between parallel wall portions 53. The upper end of each
outlet portion 52 opens stepwise by means of land 54 into an
upper slot outlet section 55 of greater constant width
dimension. The upper outlet sections 55 are defined between
parallel wall portions 56 which extend upwardly from the wall

portions 53..

2
e

-3

L
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wer'e found to be low. Figure 3 shows part of a nodified enbodi ment of
flamestrip for use in the burner. Parts in Figure 3 that correspond to
simlar ones i.-n Figure 2 have been given the sane reference nunbers. In
this enbodi.ment each |ower relatively narrowconstant dinension sl ot
portion 31 has an upper exit opening 3la which opens stepw se by neans of
| and 50 into &g owam sket isEerb2fpbmwiRigyuronst, antheli soti oporticené W31 and
section slot outlet portion 51. The |ower outlet sections 52 are defined
begﬁgen par al |sgctyedns pb2t Apds 553whiThe angparf ssutadssiavhlyytedtenrvidths?2
openis stepwi se by neans of |and 54 into an upper slot outlet section 55 of
greater const &AMt wivhicki nelrdbniduablyipperreut PRt sekstantizblyr ecorstant
bet ween parallel wal] portions 56 which extend upwardly fromthe wall
pogtions 53. 4imen $e seen fromFigure 3, the slot portions 31 and
seetions 52 and 55 which are of successively greater w dths but which,
I ndi vidually, are of substantially constant dinensions. The purpose of the

|l and 54 is to provide st abil.isi.-ng regiqn for_a flame_as iated with a

neat input r ol eS| SR s kel 7Y 35,58 pEebifd a AR D Fing! 20 fon

stabilisation gfy thee{ghe PPt SEGH{N #heat input range that is lower
than the range associated with flame stabilisation at the top

of upper section 55.

The purpose of the land. 55 is to provide a stabilising region
for a flame associated with a heat input range that is lower
than.the range associated with flame stabilisation at the land

54.

Whilst particular embodiments of the invention have been
described above, various modifications or improvements may be
made. For example, the converging inlet portions 30 need not
be defined between tapered walls 20 having sides 21,22 of
convex elliptical form, but may have straight sides as
illustrated diagrammatically by the dotted lines 60 in Figures
2 and 3. Also, the flamestrip may have more than two outlet
sections, with successiﬁe sections, in a direction away from
the exit openings 31la, being of increased widths but which,
individﬁally; -are of substantially constant widths. The.
) ' sections open stepwise by means of a land into each other in

the manner suggested by Figure 3. In a burner with a

flamestrip employing such a series of sections separated by



-
The  purpose of the land 55 is to provide a stabilising region for a flanme #
associated with a heat input range that is |ower than the range associ ated
with flame stabilisation at the land 54. Wil st particul ar enbodi nents of
t he i nvention have been descri bed abov. various nodifications or ,

i nprovenents nmay be made. For exanple}' he converging inlet portions 30

need not al{&%d@“&z“%‘ie%%ﬁ""%ﬁ%\/?ﬁ?ﬁb%@ ﬁ’téhha 88 P8¥! Phe S ffién dioﬁg €5 SQ”VGX':\

elliptical form but may raig sides as illustrate

di agr ammahichaldy €y ehRebde! kel |#Ndfe 66o | BthbYige drilkh Japptepriste = 4
flamestrip may have nore than two outlet sections, wth successive 1&@
Secti ons land aof ISEép Oar@ayvbiam kdsorande ORRVUIFA nYlaovee Ngevéral

i ncreased wi dths but which, individually, are of substantially constant

w dths. difffersentt st dppustremygese by neans of a land into each other in
t he manner suggested by Figure 3. In a burner with a flanestrip enpl oyi ng
such a series of sections separated by 12 | ands or steps, the purpose
woul d be for the dinensions to be such as to enable the flanme to stabilise
on an appropriate |l and or step and avoid resonance occurring over several

di fferent heat input ranges.
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13 "CLAI VB 1. A fuel fired burner conprising a chanber for receiving a
prem xture of fuel and air, a flame support extending chanber
and having a plurality of elongate through slots, each Mhaw ng a

converging i nlet portion, and each sl ot in O,ﬁdl ng a por I%’M‘LE’I
f

exit opening of a relatively narrow di nensi whi ch exi
stepw se by IAEM®f a |land into an outlet portion of the slot

cont,ai ning or supporting the flanme fronts when the burner is within a given
hegt output range, each outlet portion conprising at |east one

suMgtantially constant relatively w de di nension section. 2. A burner as
claimed in cllai m B fuelWfixted dnirnes gompalipingr aochdinkersifor receivingi ag
ternminates a slot portjon of substantially constant dinension. 3. A

bur.ner as cl ai ned Prerixiure of Zuelnand chizaca Slemet supporsh extending
two or nore relatively w de di mensi on sections; successive sections, in a
direction away fr AFERS eﬂ‘? Shambeys aﬂ%lh@”d?‘! i AcPdurad itwn %ﬁjb@lﬁhﬁ?’éﬁl y

constant di mensi o and .ope ste W se s, of a land intg each
other. 4. A bur}é? ropgh| 5 fin® ﬁ? o?fgﬁ%"e‘é&h EPRVREILNE \Hrlat

each convergl n9 PSP e "SR 4R A a portion which has an

exit opening of a relatively narrow dimension, which exit

opening opens stepwise by meaﬁs of a land into an outlet

b portion of the slot for containing or supporting the
flame fronts when the burner is within a given heat

~output range, each outlet portion comprising at least one

substantially constant relatively wide dimension section.

2. A burner as claimed in claim 1, in which each relatively
. narrow dimension exit opening terminates a slot portion

of substantially constant dimension.

3. A burner as claimed in.claim 1 or 2, in which each outlet
portion comprises two or more relatively wide dimension
sections; successive sections, in a direction away from
the exit openings, being of increased  but substantially
constant dimensions and openihg stepwise by means of a

land into each other.

v 4. A burner as claimed in any of the preceding claims, in
which each converging inlet portion has a varying angle

of convergence.
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of convergence. 5. A burner as clained in claim4, in whi ch the

converging inlet portion is of convex elliptical I support
for use in a fuel fired burner, which flane supporﬂl%‘“ﬂﬁ“ﬂ“ﬁlﬁrallty
of elongate through slots, each sl ot gklng a converging 4 nifet spottion,
each sl ot |nclud|ng a portion which has” an exit opening of a relatively

narrow Qi N"engj Y,y ﬁ]geee;j[ foﬁ%riﬁ'gcfﬁ)ﬂ’% stﬁp%ﬁfcﬁytﬂgge??g%ge?hgnd | nt_o

an outl ét” portion o cont al ni g ‘or supportin nts, .
when the f ! amgsiPRfidt dch |1 P Utk IdLIfKE RN ford OF 2 gi ven heat . o >
out put range, each outlet portion conprising at | east one substantially":
constant relatively wi de dinension section. 7. A fuel fired burner B
substantially as hereinbefore described with reference to Figures 1 and -~
2, or Figure al gram®@dsfipporey forguise 3in 04 Fheladdvedburer) awhioh. 8. ;
A flame support substantially as hereinbefore described with.reference to
Fi gures 1 andlameorsupprte comprises ax qplhpzaldity of scelomgate through

slots, each slot having a converging inlet portion, and

g

each slot including a: portion which has an exit opening
.of a relatively narrow dimension, which exit opening
opens stepwise by means of a land into an outlet portion
of the slot for containing or supporting flame fronts, \,)
when the flame support is incorporated'in the burner, for
a given.heat output range, each outlet portion comprising
at least one substantially constant relatively wide

dimension section.

7. A fuel fired burner substantially as ‘hereinbefore
described with reference to Figures 1 and 2, or Figure 1

as modified by Figure 3, of the accompanying drawings.

8. A flame support substantially as hereinbefore described
with reference to Figures 1 and 2, or Figure 3 of the

accompanying drawings.



