2269892 1 ' C FUEL FI RED BURNERS The present

invention relates to a fuel fired burner, and particularl

burner, which preferably is of the fully preni xed type i. éZiQ%;?BEBE;E&

the fuel gas is mxed with all the conmbustion air in a m xing chanber

before the gas is conbusted. One type of #Lnly'pren1xed bur ner conpri ses

pl enum chamber into which an exte I D[ e l_mi xture of air and fuel
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gas, such as natural gas, is d fit g di scharged nore or

| ess uniformy through ports in a block plate or strip whi ch may or may

not forma part or wall of the chanber. The m xture is conbusted at a poi nt
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heating appliance, h as a bo A typi‘ca prem xed burner Is
descri bed f@lﬂ? P&wﬂﬁaeehﬂ‘e Ppt &Nt ofRPliirC &4 Déh Nghe2ﬂ658%s APrRPREN
with burners o his type'i's that there is a tendency under certain

condi tionswith abknmthe gexbuet LonnaLeephadlRikhe chanber dbefOré athedgas
resonant conbustion noise, particularly when enclosed in a heating
appl i ance Bsdcombustled.burner is operated at a relatively high heat output
per unit of burner surface area.

One type of fully premixed burner comprises a plenum chamber

into which an externally prepared mixture of air and fuel gas,
such as natural gas, is introduced before being discharged
more or less unifdrmly through ports in a block, plate or
strip which may or may not form a part of wall of the chamber.
The mixturé is combusted at a point within or downstream of
the block, plate or strip, to produce combustion products
which then enter a first enclosure leéding 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
typicgl fully premixed burner is described in our published UK Q,

Patent Application No. 2176588A.

A problem with burners of this’ type _is that there is a
tendency under certain conditions for them to generate
unacceptable intensities of so-called resonant combustion
noise, particularly when enclosed in a heating appliance and
when the burner is oéeréted at a relatiyely high heat output

per unit of burner surface area.
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2 An object of the present invention is to alleviate or reduce the
| i kel i hood of resonant conbustion noise being generated in burners of the
fully preni xed type when they are encl osed as described above. To this end,
the iavention provides a fuel fired burner cpnprising a chanmber for
recedding a premixture of fuel and air, a wall of the chanber being

provided withan pbjett tof dhel prgséntsiaventibandisndd Mawsiidte o8l teduce
each slot having an inlet portion which converges to an end leading to a

subst anti al | y thenlikel itiosdhsiforesohhntncombastiont hoiset being déresa®éd in
al ong the chanber wall is P, the wdth of each slot is w, and the |length of
t he constant burmesisopfpdhe afully lprémixed type Whend thieyr are [enclosed as
[err] 2. L The significance of [err] being equal to or greater than 10 is
that this al | descriided @abaveough the slot to be substantially fully

devel oped in an aerodynam c sense. As a result there is a boundary | ayer
close to the wall of the slot in which the velocity of flowis very | ow and

this assists in nmainptaining a stable fl%ma at the outlet of the,slot. P
To this end, the invention provides a fuel fired burner

cqmprising a chamber for receiving a premixture of fuel and
air, a wall of the chamber being provided with a plurality of
elongate slots extending throﬁgh the wall, each slot having an
« inlet portion which converges .to an end leading to a
substantially éonstant dimension portion; wherein the pitch of
the slots along the chamber wall is P, the width of each slot
is w, and the length of the constant dimension portion is L;

L .
and whereinw > 10 and W > 2.

The significance of W being equal to or greater than 10 is
that this allows the flow through the slot to be substantially
fully developed in an aerodynamic sense. As a result there is
a boundary  layer close to the wall of the slot in which the
velocity of flow is very low and this assists in maintaining

@ stable flame at the outlet of the slot.

. The significance of W being equal to or greater than 2 is
that this enables good flame stability to be achieved without
an attendant risk of flame light~back thrdugh the slot. 1In
addition, for the same reason and also, by reducing the
percentage open area in the slotted wall, it improves the

resistance of the burner to generating resonant combustion noise.



The significance of [err] being equal to or greater than 2 is that this
enabl es good flane stability to be achi eved wi thout an attendant risk of
flame |ight-back through the slot. In addition, for the sane reason and
al so, by reducing the percentage open.area in the slotted wall, it .

| nproves the resistance of the burner o generating resonant conbustlonxﬁ
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portion may be subs |l y constant, that is eac
subst ant ve@lumesidfRitd Sénvérgent) isﬁeabfveh&, s28E!) epavaLy %éé&ﬂngfm
have a varying angle of convergence. Preferably, in this case, each side

wal | of the suscpdiililitytofothe Oburnepftd conbaxtebhi Pesonandd.vature as
this formavoids a separation of flow occurring at or near the entry of the

e

const.ant di nension portion of the slot and in addition mnimses the volunme

of the convergent zone. These features greatly enhance the resistance to
r esonant Thenanglieoef convergence of the converging inlet portion may

be substantially constant, that is each side wall may be

substantially straight or flat.

Aiternatively, each converging inlet may have a varying angle
of convergence. Preferably, in this case, éach side wall of
the converging inlet -poftion is of a convex elliptical
curvature as this form avoids a separation of flow occurring
at or near the entry of the constant dimension portion of the
slot and in addition minimises the volume of the convergent
zone. These features greatly enhance the resistance to

resonant combustion.

Each slot may have an outlet portion which diverges away from
the end of the constant dimension portion remote from the
inlet portion. Applicants investigations have shown that the
diverging outlet portion helps to stabilise the flame and

thereby reduces the tendehcy to resonate.

'Typically, the width (w);bf the constant dimension portion may
be in the range from 0.4 to 1.0mm, and the pitch (P) of the

slots may be in the range from 2.5 to 6.0mm. -
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Each sl ot may have an outlet portion which diverges away fromthe end of
. the constant dinmension portion renpte fromthe inlet portion. Applicants
“investigations have shown that the diverging outlet portion helps to
stabi]ise the flame and thereby reduces the,tendency to resonate.
Typlbally, the width (w) of the constant di ftensi on portion may be in the
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through a suitable distribution neans of substantial Tlow resistance

| ocat ed upst rene Pirstcot Ntifdsd BB il vés ey B lgecureld dyd p%b"s'a@%t bQ“the
means may be a perforated plate or, alternatively, a porous plate.

further advanfhewovs aﬂrpgaslﬂﬁxbafélehﬂaaqn aagufhbapléi ehsamb&tmn means
i npedance | ocated upstream of the inlet portions of the slots and
preferably clofestbstaatialetflpar rezistiance riocstsed hepstirear of the ipaet
bet ween the downstream side of the baffle nmeans and such inlet portions.
Thi s increasegpontionsi MWEetheheslaets st anTheofdiskr outiont aeans geayr de oa

of :
perforated plate or, alternatively, a porous plate.

Y . It is further advantageous to provide baffle méans having a
high acoustic.impedance located upstream of the inlet portions
of the slots and preferably close to the inlet portions to
minimise the volume of the space between the downstream side
of the baffle means and such inlet portions. This increases
or maximises the resistance of the burner to the generation of
resonant combustion noise for a given flow resistance across

the distribution means.

(U The baffle means may, for example, be a fibrous mat Which may
- be located between a perforated distribution plate, as
referred to earlier, and the inlet portions of the slots.
Alternatively, and preferably, the porous plate, as referred

to earlier, serves not only as the suitable distribution'means

but also as the baffle means for further improving resistance

. of the burner to combustion resonance.

The invention will now be further described, by way of example

only, with reference to the accompanying drawings, in which :-



resonant conbustion noise for a given flow resistance across the
distribution nmeans. The baffle neans may, for exanple, be a fibrous mat
whi ch may be | ocated between a perforated distribution plate, as referred
to earlier, and the inlet portions of the slots. Alternatively, and
preferably, the porous pl ate as referr@ to earlier, serves not only a

t he suit-ab.e di st utlon S but also t he baf Jreans f rfurther.
i mpr ovi ngl%‘| 51 SHra tﬁ@ % %‘Gnﬂ&st?ﬂ?\ & 85&%@')‘ g i on
will now b y of exanmple only, with reference.to
t he accorr%g:r'i{/ol%\&gr}ﬁ %S‘é@é frﬂvﬁt\fic%\@ Figure 1 is a sectional view of
one enbodi nent of burner according to the invention, Figure 2 is a :
cross-sectional view of the burner taken on the line II-I1 in Figure 1,

Figure 3 'Fﬁig%x%?rzalﬁié’ 12 Wr e d-Tfe AU Wéﬁ‘%fd't'h‘écyu‘i‘?xe‘if t%'kreﬁwcﬁ fheshown

in Figure 2, Figure 4 1s a sectional view on an enlarged scale of the

slotted \A@I,Jneaqls.tn/vrﬁﬂrp e e 2, and Figure 5 is a perspective view
showing a part of two chanber wall portions defining one of the

el ongated slots therebetween. Referring to the drawi ngs, Figures 1 and 2-
In particular, a
Figure 3 is a scrap view of the burner in the direction of
arrov A as shown in Figure 2,
Figure 4 is a sectional view on an enlarged scaie of the -

slotted wall as shown in Figure 2, and

Figure 5 is a perspective view showing a part of two chamber
wall portions defining one of the elongated slots

therebetween.

Referring to the drawings, Figures 1 and 2 in particular, a
gas-fired burner 1 of the fully premixed kind is shown in a
downwardly firing mode. The burner 1 comprises an elongated &
upper chamber serving as a plenum chamber 2 defined in part by
a top horizontal wall 4, two vertical side walls 6 and 8, and
two vertical end walls 10 and 12. A peripheral wall 14
extends horizontally outwardly from the lower ends of the
walls 6,8,10 and 12. From the outer edge of the peripheral
wall 14 there extends downwardly two vertical side walls 16
and 18 and two end wall'-s- 20 and 22 to form a lower chamber or
enclosure which is of generally rectangular cross-~section in

~ both the horizontal and vertical planes and which has an



gas-fired burner 1 of the fully premixed kind is shown in a downwardly
firing node. The burner 1 conprises an el ongated upper chanber serving as a
pl enum chanber 2 defined in part by a top horizontal wall 4, two vertical
sidemalls'6 and 8, and two vertical end walls 10 and 12. A peri pheral
wal | Nt4 extends horizontally outwardly fromthe | ower ends of the walls

6, 8,10 and 12 [ the peripheral wall 14 there extends
oreifld 4 dt End e

downwardly two véﬁtlca and 18 and two.end walls 20 and 22 to

forma | ower chamber or enclosure which is of generally rectangul ar
cross-section in both the horizontal and vertical planes and which has an

6 opening 24 al hBe1BAL! Wendritly OWedilithildy WRpRALY REnBUEPOIE TRAMSIg

26 having vertical side walls 28 'and 30 and end walTs 32 an I s nmount ed

within the | owertitaibeside Wadls s SERAI BOO dtidiSed® whHLIB @9 ednat baguq@
the side walls 16 and 18 of the enclosure into the side walls 28 and 30 of

the support nmounited withelrothid Nowdt dhanber Gy deadnse ofugeaur IRyTRins @6
is closed by a rectangul ar porous fuel gas/air distribution plate 40 which
i s supported whizrhesxtemd throoaghl the pidei vall8al6famd i exfs the encdodiure
around the inside of the support nmenber. ‘At the bottom of the support
menber 26 thedatios the sdsie mplis 28 and 30 of the support member 26.

The opening 38 at the top of the support member 26 is closed
W, by a rectangular pérous fuel gas/air distribution plate 40
which is supported on a horizontal shoulder portion 42a of a
recess 42 extending afound the.inside of the support member.

. At the bottom of the support member 26 there is an opening 43.

A seal 44 is sandwiched on the one hand between the side and

end walls 28,30,32,34 of the support member 26 and the side

and end walls 16,18,20,22 of the enclosure, and on the other

hand betweeh the upper ends of the side and end walls

Y 16,18,20,22 of the enclosure, and the underside of the
peripheral wall 14. As can be seen from Figures 1 and 2 the

seal 44 is also sandwiched between the upper peripheral edge

- .portions of the distribution plate 40 and the underside of the

peripheral wall 14.

The porous distribution plate 40 provides a lower wall to the

plenum chamber.

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



A seal 44 is sandw ched on the one hand between the side and end walls ‘.
28, 30, 32,34 of the support nmenber 26 and the side and end walls 16, 18, 20, 22
of the enclosure, and on the other hand between the upper ends of the side
and end wal Il s 16, 18, 20, 22 of the encl osure, and the underside of the -
peripheral wall 14. As can be seen fronfFigures 1 and 2 the seal 44 is a@#so
sandw ched, bet ween_t he upper . peri pheral _.edge portions of the distribution
plate 40 %h8 Pﬁeiﬁﬂﬁgr §ngno E;Fh@"g@ri % ’Iqthe_Léﬁhaﬂﬁe‘bo? ous
distribution plate 40 provides a lower wall to the plenum chanber. Entry of
air/fuel gas prem xture to the plenum chanber 2 is 7 via an inlet 46 in
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bet ween the shoul der 60a _recess 60 and”the under si _

di stributg9gePhals492, $u Mind drd wall1L$63/58), anaced gaienahre Y8chtea!

partitions or walls 64 is arranged in a row-across the flanestrip 50

between in a recess 60 that extends around the inner periphery of the
support member 26 and are held between the-shoulder 60a of the

recess 60 and the underside of the distribution plate 40.

A plurality of equally spaced generally vertical partitions or
walls 64 is arranged in a row across the flamestrip 50 between
the side walls 52 and 54 parallel to the end walls 56 and 58.
Adjacent ones of the walls 64 define therebetween a plurality
of burner ports in the form of parallel elongate slots 66 that
extend generally vertically through the flamestrip. Opposite
ends of the partitions or walls 64 are secured in recesses 68
in the side walls 52,54, as illustrated with reference to one

of the ends in Figure 5. W

Each wall 64 has an upper tapered portion 70 having flat or
straight side surfaces 71 and tapering in -‘an upwardly
direction, a lower portion 72 having flat or straight side
surfaces 73 and tapering in a downwardly direction, and an
intermediate portion 74 having parallel sides as at 76 and 78.
A hollow or cavity so_é#tends horizontally through the wall
64, primarily in the region of the intermediate portion 74,
for the width of the wall 64, i.e. substantially from side
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the side walls 52 and 54 parallel to the end walls 56 and 58. Adjacent ones
of the walls 64 define therebetween a plurality of burner ports in the form
of parallel elongate sl ots 66 that extend generally vertically t hrough the
flamestrip. opposite ends of the partitiong or walls 64 are secured in
receses 68 in the side wall's 52,54, as illustrated with reference to one

of the ends iva¥i ®3e o 5888 walh §4.has an upper tapered portion 70
having flat or straight sideissurfaces 71 and tapering in an upwardly

direction, a |lower portion 72 havi ng flat or straight side surfaces 73 and
t apering in a downwardly direction, and an internedi ate portion 74 having
paral l el sidet anidl b seeh from h.bzyﬁwsol andi 2 ythatesaehdenfoofz thieakrby
through the wall 64, primarily in the region of the internmediate portion
74, for the wfitvaXis té werhindtes. in enbgtanpant|yallodlsi dfhe plarhlify
to side wall 54. It wll be seen fromFigures 1 and 2 that each end of the
row of walls o egwintalands, iequispaced alongdte &lothh & 6lisr definedf between
equi val ent, equi spaced el ongate slots 66 _is defined between adjacent_walls
64, or a wal ladipcent a¥pldent64parar val Wadl 6mhand opdissends mark %H-ssar
outlets for fuel gas/ air _prem xture for subsequent ggmtlon as. w|

descri bed belTe BiOkSs| 6F ALUVR aF iPPEES poL i GHEAERN £or Lusk | gga/air

bet ween premixture for subsequent ignition as will be described below.
Each slot 66 has an inlet portion 84 which is defined between

b adjacent tapered upper wall portions 70 and converges to an
end 84a which leads to a substantially constant dimension

| straight portion 86 between adjacent parallel walls 76,78. An

. outlet portion 88 diverges from the end 86a of the
substantially constant dimension portion 86 remote from the

inlet portion 84.

. Each lower wall portion 72 of the walls 64 has at its free,
lower end a central recess 87 which extends completely through
the thickness of the portion over a part of its length and is
in alignment with the equivalent recesses 87 in the other wall
portions 72 to provide a cross-lighting path 90 across the

burner flamestrip 50.

- In the ready-for-use condition, the assembly of components
described above is mounted on a combustion chamber 92 as shown
- in chain-dotted lines .m Figure 1 by means of an apertured
flange 94 which extends outwardly from and around the walls

16,18,20,22 forming the enclosure.



adj acent tapered upper wall

| eads to a substantially constant dinension straight portion 86 between
adj acent parallel walls 76,78. An outlet portion 88 di vergés from

t he

fromthe inlet portion 84. Each | ower wa

: Ee'hﬁﬁ.h cierils B §5Fﬁ‘i§‘%‘%§er5§c§§?}8§ﬁ@' h‘i“g‘%?e S el fhond”
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mount ed on a conbustion c

end 86a of the substantially congtant di nensi-on portion 86 renote
|

| portion 72 of the walls 64 h

ath r oSs e urner flanes

anber 92 as wn i n haln do lines in

1 by neansq@ktibages! W nie\ere %nﬂhbﬁialyxaaad%tola V?é\ﬁ“ Ynééﬂgie?dof
around the walls 16, 18, 20,22 form ng the encl osure. I n use,

prem xt ur etatbhllehceato( theusdbtged) batted £lamhestitpip s@ bYT%YpQEtthO
inlet 46 to the plenum chanber 2. The mi xture then passes through the
por ous pl aaksd0 irprdves sttheburesishancextof ethei flurher ard atombusvion

intensity of turbulence to the slotted burner flanestrip 50. The plate 40

resonance. ‘To maximise this latter characteristic as
mentioned earlier it is advantageous'for the porous plate to
be located as close as possible to the inlet portions 84 of

the slots 66.

After passing completely through at least the inlet portion 84
and the substantially constant dimension portion 86 of the
slot 66 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 point 86a. The burner fires
downwardly through the opening 43 into the combustion chamber
92 with the position of the flame relative to the point 86a
being dependent upon the composition and rate of flow of the
air/gas mixture through the flamestrip. Rapid ignition across
the lower faée of the burner flamestrip 50 is facilitated by

the provision of the cross-lighting path 90. The hollows or

cavities 80 in the partitions or walls 64 serve to limit the

éonduction of heat from the lower wall portion 72 through the
intermediate wall portibn 74 into the upper wall portion 70,
and therefore, convection of heat through the surface 71 into

the air/gas mixture passing through the -converging inlet

portions 70 and converges to an end 84a which

>



al so inproves the resistance of  the ‘burner to conbustion resonance. To
maximse this latter characteristic as nmentioned earlier it is .
advant ageous ‘for the porous plate to be | ocated as cl ose as possible to the
i nl et~ portions 84 of the slots 66. After pagging conpletely through at

| easty the inlet portion 84 and the substantially constant dinension portion
86 of the sl ibReadi ' § S ifiet bOBE!L i a

shown), for- gﬁ}%@ngfghsggr ky tgfi:gxg;“ rsgﬁ}et;i%dso a'fsx% hggle.g??gratfohgglr‘rbnﬁstm §§§' gggiilon,
wi thout furthes agsi spresRnt! Ofthde duftddc®n PEaNgttainfhgdodnsteperatute
poi nt 86a. The burner fires dowwardly through the opening 43 into the
conbustion chgapeicientiyhhigh esiigmiteftlidcailrpgasrminture in the fpalet
86a bei ng dependent upon the conposition and rate of flow of the air/gas

m xture throupbrthenfBanestrip. Rapid ignition across the | ower face of the
burner flanestrip 50 is facilitated by the provision of the cross-lighting
path 90. The hollows or cavities 80 in the partitions or walls 64 serve to
limt the conduction of heat fromthe lower wall portion 72 through the

i nt er medi at e Bhel effiigiency; ofit shendumney 48l Ppsémised hy designingf the,
~convection of heat throug: the surface 71 intg the air/gas m xture passin

t hrough the c8hoEkghng ¥ mpestripy in accordance wi the followin
parameters:~
K,/ Length:of constant dimension slot portion (L)

> 10

'Width of constant dimension slot portion (w)

Pitch of the slots through the burner flamestrip (P) -

>

Width of constant dimension slot portion (w)

Length of the constant dimension slot portion (L) > Length of

converging inlet portion (1).

By way of illustration only, a typical slotted ceramic burner

flamestrip has the following dimensions :-

L = 10mm
W = 4mm
P = Smm
W = 0.5mm
l = 5mm

Applicants investigations have shown that under enclosure and

- firing conditions in which premixed combustion would normélly
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portion 84 of the slot 66. The purpose of such a limtationis to prevent
the surface 71 -attaining a tenperature sufficiently high to ignite the
ai'r/gas mxture in the inlet portion 84. The efficiency of the burner is
opti m sed by designing the slotted flapestrip in accordance wth the
foll ow ng paraneters:- Length of const aht di mensi on slot portion (L) W

f t ant ch of t t th th
O Cons! RIS ERBoRaRk, RRCLALN M) LLLERaChehl® il r}ﬁ?re.”’%’fe@n%ﬁgtr
f th n i nl et
Sortion | ARRRE A RIRNE FIOL ALY &,[E&{y .Eﬁaﬁ%%{atézﬁéés& ign' "
b fl f
S = 0CEmiChl Weewcln THeWBing BISE together WITh o STBkELY"
encl osur e paiqg tlidrd Ferslid | gisté rhél‘@'S@eﬂrffééeérSﬂ”PUéBhQRtV‘BBHQe”QE”H' 'y
produce resonant nol se, an arrangerrent using a bur ner

all rates of heat input in the range from 1 kllowatt to 5.5

kilowatts.

Whilst a particular embodiment of the invention has been
described above, various modifications or improvements may be
made. For éxample, the diverging outlet portions 88 may be o/
omitted so that the lower end of each slot 66 (having regard
to the views shown in Figures 1 and 2) terminates at the

bottom end 86a of the constant dimehsion*slot portion 86.

Also, the converging inlet portions 84 heed not be defined
between tapered walls 70 having straight or flat sidés 71, but
may have a varying angle of convergence with the tapered walls
having sides of convex elliptical form as illustrated

diagrammatically by the dotted lines 100 in Figure 4. W



déscri bed above with twenty slots 66 each having a di nension of 40nm

between the walls 52,54 together with a closely positioned porous prate has
been free froimresonant noise at all rates of heat input int

1 kifowatt to 5.5 kilowatts. Whilst a particykak enbodi ment (”““Imll “I““ﬂﬂ““l
i nvewt.i on has been described above, various nodifications or i*nprovenemtss *
may- be nade. Feragmgple, the diverging outlet portions 88 may be omtted

so that the |ower end of each,slot 66 (having regard to the views shown in
Figures 1 and 2) termninates at-the bottomend 86a of the constant di mension
slot portion 86. Also, the converging inlet portions 84 need not be defined
bet ween t aper ed.wal IAsfﬁélhi\i'rag buraeghtompriilsings adehamberbfbrmrecedvdng a
varyi ng angl e of convergence with the tapered walls having sides of convex -
el l'iptical forpresistiure: rof efutilagandnairal ky wgll hefdotbed dhiamten Obeing
Figure 4. CLAINS 1. A fuel fired burner conprising a chanber for

recei ving a prprpy¥ided withyal p&nua&nﬁ:y afwelpngatenslekanpstending through
provided with a plurality of elongate, slots extendln t hrough the wall

each sl ot havi ﬁBeaWaMIve?aﬁbrﬁl%ﬁ Yla‘PEc?B’h %aﬁnew&lp@aepngeme@ to

substantially constan nsjon portion; t of the slot
arong th:a chgrrBEr endy El.eplgggg Ito apsublstantla(ﬂy co EaR{-_ SEmens on portslon,

wherein the pitch of the slots along the chamber wall is P,
the width of each slot is w, and the length of ;:he constant

_. L L
\_/ dimension portion is L; and wherein W > 10 and W > 2.

2. A burner as claimed in claim 1, in which the length of

the inlet portion is 1 , and wherein L},l .

3. A burner as claimed in claim 1 or claim 2, in which a
distribution means is located upstream of the inlet portions
- of the slots for distributing fuel gas/air mixture uniformly

and at a low intensity of flow turbulence.to the slots.

4. - A burner as claimed in any of the preceding claims in
which baffle means of high acoustic impedance is 1located

upstream of the inlet portions of the slots.

5. A burner as claimed in claim 4, in which the baffle means
is located close to the inlet portions of the slots, so as to
minimise the volqme of the space between the downstream side
of the baffle means and the inlet portions and thereby to

increase the resistance of the burner to the generatidn of



the width of each slot is w, and the Il ength of the constant L : P
di mension portion is L; and wherein [err] 10 and[err] 2. 2. A burner as

claimed in claiml, in which the length of the *ﬁTET‘ﬁUTTfUﬁ~rs—fe¥r] and
wherein [err]. 3. A burner as clalned n claim MhICh.
di stribution rreans i s |ocated upst ream “the i nlmmmm m !!Bhe sl ot“é
for distridudy L&*]ma%%ﬂﬂ ABdgre uniforny ard at & !OWs nsity of

flom/turbulence to A burner as claimed in any of the
preceding clains in which baffle means of high acoustic inpedance is
| ocated upstream of the inlet portions of the slots. 5. A burner as clained

in claimé4,. i nahihginékheabaldllagngenen i 61h9m3t 8¢ Cdoaﬁat LN I Eéh a
portions of the slots, so as to minimse the vol'ume of the space between

t he domspmwnssmiraﬂé sbevesf Wse wetansthedatiBeributionomdais and ther eby
to increase the resistance of the burner to the generation of r esonant
conbust i obafdilec means. A burner as clained in clains 3, 4 and 5, in which a
porous plate serves as both the distribution neans and the baffle neans. 7.
A burner as clainmed in any of the preceding claims, in which each
converging inlet portion has_a_ varying angle of
. A burner as claimed in any of the preceding claims, in
which each converging inlet portion has a varying angle of

convergence. -

8. A burner as claimed in claim 7, in which each side wall
of the converging inlet portion is of a convex ‘elliptical

curvature.

9. A burner as claimed in any of the preceding claims, in
which wall portions of the wall to each side of the slots are
provided with aligned recesses to serve as a cross-lighting

path across the burner.

10. A burner as claimed in any of the preceding claims, in
which hollows or cavities are provided within the wall

portions to each side of the slots.

11. A burner as claimed in any of the preceding claims, in
which each slot also has an outlet portion which diverges from
the end of the constaﬁf.dimension portion remote from the

inlet portion.



canver gence. 8. A burner as clainmed in claim7, in which each side wall

of the converging inlet portion is of a convex elliptical A
burner as clairned in any of the preceding c]ains, in whi L“ﬁmmﬂmwullﬂmnm
the wall to each side of the slots are provffd€d with aligfied®retesses to
serv&as a cross-lighting path .across the burner. 10.. A burner as clained
in any of the }2ecedli nfuelai firedn bhrperhosubstastiadliyt i &s arhexsinbetore
within the wall portions to each side of the slots. 11. A burner, as clai ned
in any of the desceibed withnrefeneppectocthe arcompRRYings AxRwindset
portion which diverges fromthe end of the constant dinension portion
renote fromthe inlet portion. 12. A fuel fired burner

substantially as hereinbefore described with reference to the
acconpanyi ng draw ngs.



