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ABSTRACT OF THE DISCLOSURE 
Aburnerassembyforthe combustion ofiquidfuel, 

orgaseous fuelora combination of liquidand gaseous 
fuel,adapted to beftted to the wal of a furnace?The 
burnerassembly hasacurvedfunnel-shaped shroudinto 
whichfuelandairisemittedforcombustion?The shroud 
has circumferentialair passagesinits enlarged portion 
disposed sothatthe air passedintothe shroudis mixed 
with the fueland swirledand furtherairpaSSagesinits 
narrowest portion whichemitanair Stream which fows 
overafuelemitting nozzle Soasto clean thispartand 
preventthe formation of carbon deposits?Where the as 
Sembly burns both liquid and gaSeous fuelgas Supply 
Passages extend through the narrowest portion of the 
shroud and also disposed So that when fuel gas is 
emitteditalsoswirlsand mixes with the liquid fuel/air 
mixture? 

?ACKGROUND TO THE INVENTION 
Burnerassemblies have been known whichareadapted 

to befttedinto the wal of a furnace Soasto heatthe 
surface of the wal portion around the burneraSSembly 
and thus produce a heated Surface which radiates heat 
to the interior of the furnace,Such assemblies USualy 
burn liquid fuel,With these assembliesitis desirable 
to produce agitation or whirling movement of the air 
injectedintothe combustion chamberin orderthatthe 
liquid fuel and air should become more thoroughly 
mixed?It has been found thatthe construction of Such 
assembliesis generally complicated and Very often the 
assemblydoes?otworkatmaximum eficiency? 

SUMMARY OF THE INVENTION 

An object of the presentinvention isto provide a 
burnerassemblywhichisadaptedto burnliquidfuel,or 
gaseousfueloracombination ofliquidfuelandgaseous 
fuel? 

Afurtherobjectoftheinventionisto provide a burner 
assemblywhichissimple to constructand wil operate 
with maximum eficiency and is designed to facitate 
easy1ocationinthewalofafurnace? 
Accordingtothe presentinvention thereisprovideda 

burner assembly comprising: 
(a)A housing, 
(b)Ageneralyfunne-shaped shroudwitha Smooth 

lycurved enlarged outlet portion which shroudis at 
tached to the housing, 

(c)Aburnernozzleforsupplyingfuelintothe Space 
defned bytheenlarged outlet portion of the shroud, 

(d)Meansforsupportingsaidnozzleatthenarrowest 
portion ofthe shroud, (e)Fuelinjectingmeansconnectedtosaidnozzle, 

(f)Airsupplymeanscommunicatingwith the shroud 
through the housing, 

(g)Circumferentialair passages providedin_the en 
1argedportionoftheshroudwithaxesextendingobiquey 
forwarályrelativetotheaxisofthe shroud Soastoemit 
jetsofairwhich produce a swidingmass offuel/air 
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2 
mixture inthe Space defined by the enlarged outlet por 
tion of the shroud,and 

(h)Circumferentialair passages providedinthe nar 
rowest portion ofthe shroudand disposed toprovide a 
Stream ofairwhich fows oversaid nozzle? 
Furtheraccordingto the invention thereis provideda 

combination of a burner assembly comprising: 
(a)A housing, 
(b)Ageneralyfunnel-shapedshroudwithasmoothly 

curvedenlarged outlet portion which shroudisattached 
to the housing, 
(c)A burnernozzle forsupplyingfuelinto the space 

defned bythe enlarged outlet portion of the shroud, 
(d)MeansforSupportingsaidnozzleatthe narrowest 

Dortion of the shroud, 
(e)Fuelinjectingmeansconnected to Said nozzle, 
(f)Air Supplymeans communicatingwith the shroud 

through the housing, 
(g)Circumferentialair passages providedin the en 

1arged portion ofthe shroudwith axesextendingoblique 
1y forwardy relative to the axis of the shroud So asto 
emitjets ofairwhich produce a Swirlingmassoffuel/air 
mixture in the Space defined bythe enlarged outlet por-” 
tion ofthe shroud, 

(h)Circumferentialair passages providedin the nar 
rowest portion of the shroudand disposed to provide a 
stream ofairwhich flows overSaid nozzle, 
(i)A refractory block having an outwardy fared 

aperture disposed co-axialy with the shroud,whereby 
the surface of the aperture extends from the enlarged 
portion of the shroud so asto act as a radiant heat 
Source,and 

(j)Meansforattachingthe assemblyto Said refrac 
tory block? 
The fuelsupply means can be a liquid fuelinjector 

connectedtothe burnernozzle bymeans ofaliquidfuel 
supplytube? 

Alternatively,the fuelsupply means can beagaSeOuS 
fuelinjectorconnectedtothe burnernozzle by means of 
agaseousfue1Supplytube? 
Whereitis desired to employ the burner aSSembly 

for combustion of both gaseous and liquid fue simul 
taneously both iquid fuel supply means and,gaseous 
fuelsupplymeansare provided.The liquidfuelisejected 

5bythe burnernozzle andgaseousfuelis conveyed? 
süpplypassages providedintheshroud.ThesegasSuppy 
Passagesaredirectedforwardyandobliquelytotheaxis 
oftheshroudsothatthegasisalso Swirledand mixed 
withthe liquidfuel/airin the Space defned bythe en 
1arged portion of the Shroud? 

Furthervarious otheraspects of the burnerassembly 
nadeinaccordancewith theinvention wilbecome more 
apparentfrom the consideration of the folowing de 
scfption ofapreferredembodimentthereof 

BREF DESCRTPTION OF DRAWTNGS 
Intheaccompanyingdrawings, 
FIG.1isasectionthrougha burnerassemby madein 

accordancewiththeinventionforthe combustion of both 
iquidandgaseousfuel, 
?IG?2?isan enlarged section through the funnel 

shapedshroud,and 
FIG.3isanendview ofthe shroudtogether witha 

partialview ofasection through one ofthe fuel gas 
paSSageS? 
??ESCRIPTION OFPREFERRED EMBODIMENT 
Asshowninthedrawings,the burnerassemblyisftted 

tothewal11ofafurnace byremovinga Section ofthe 
walandreplacingitwitharefractory block2 having 
anaperture 3.Althoughthe particular construction de 
pictedisforthecombustion ofbothiquidandgaseous 
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forwardy relative to the longitudinal axis of the 
shroudandinclined at diferent angles relative to 
each oftwo mutualyperpendicular planes Soasto 
Swirl combustion airemittedinto the Space defined 
by the outlet portion of the shroud and produce a 
Swirling mass offuel/air mixture therein; 

(i)furtherair paSSages extendinggeneraly radialy 
through the wal of theinlet portion of the Shroud, 
Saidfurther passages havingaxes whichinterSect the 
longitudinalaxis ofthe shroudwithin Saidinletpor 
tionsoastoemitcleaningairdirecty onto Saidnoz 
zle,which air Only Supports combustion indirecty, 
and 

(j)adjustableairsupplymeanscommunicatingviathe 
housingwith Saidair passagesin theinletand out 
let portions of the shroud? 

2.A burnerassembly accordingto claim 1,wherein 
the fuel Supply meansisaliquidfuelinjector connected 
tothe burnernozzle bymeansofaliquidfuelsupplytube? 
3.Anassemblyaccordingto claim1,whereinthe fuel 

supply meansis aliquid fuelinjectorand thereis pro 
videdgaseous fuelsuppy means connected to Saidgas 
supplypassagesvia a chamberformedinthe housing… 
4,Anassemblyaccordingto claim1,wherein theair 

supplymeansiscomposed of anairinlet conduit which 
hasa dampertocontrolthefow ofairintotheassembly 
and wherein bafesare providedin the housingforre 
ducingthe velocity ofairfed to Saidair paSSage? 
5.An assembly accordingto claim 1,wherein each 

passage ofsaid Series ofairpaSSageslocatedinthe out 
letportion oftheshroudhasanaxisextendingatanangle 
of45°tothe axis ofthe shroudin one plane andatan 
angle of50°to the axis of the shroudin the plane at 
rightanglesto Said one plane and each passage of Said 
furtherairpassages located in the inlet portion of the 
shroudextendsradialy ofthe axis ofthe Shroud? 

6?Anassemblyaccordingto claim1,wherein each of 
thegassupply passages has an axis which eXtends par 
aleltotheaxisoftheshroudin oneplaneandatanangle 
of20°to the axis ofthe shroudin the plane atright 
anglesto said one plane? 
7.The combination ofa burnerassembly comprising: 
(a)a housing, 
(a)asupporttubeextendingpartialy within one end 

of Said housing, 
(c)ashroudcarried byandextendingwithinthe Sup 
port tube,the shroud having a cup-shaped outlet 
portion adjoininganinlet portion,the outlet por 
tion beingdisposed outwardy relative to Said hous 
ingand beingsmoothly curvedandenlargedrelative 
to saidinletportion; 

(d)aburnernozzle disposedwithin Saidinlet portion 
oftheshroudandarrangedatthe axisthereof,Said 
nozzle beingadapted to emit combustionfuelina 
divergent pattern emanatingfrom the axis of the 
shroudatsaidinlet portion andinto the Space de 
fned bythe outlet portion ofthe shroudfor com 
bustion therein; 
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(e)meansfor SupportingSaidnozzleattheinlet por 

tion of the shroud; 
(f)fuelinjectingmeans connected to Saidnozzle via 

the housing; 
(g)gas Suppy passagesextendinggeneralylongitudi 
naly through the wal of the inlet portion of the 
Shroud,thegasSupplypaSSageshavingaxesextend 
ingparalelto the ongitudinalaxis of the shroud 
in one plane and obliquely relative to the axis of 
the shroudin a plane perpendicularlyto Said one 
plane Soastoemitfuelgassuppliedtheretointo the 
Space defned by the outlet portion of the shroudin 
a Swirling pattern; 

(h)a Series ofair Supplypassages extendingthrough 
the walof the outletportion ofthe shroud,Saidair 
paSSages beingdispoSed downstream relative to Said 
nozzleandhavingaxesextendinggeneraly obliquey 
forwardly relative to the longitudinal axis of the 
shroud and inclined at diferent angles relative to 
each oftwo mutualy perpendicularplanes Soasto 
Swirl combustion airemittedinto the Space defned 
by the outlet portion of the shroudand produce a 
Swirling mass offuel/air mixture therein; 

(i)further air passages extendinggeneraly radialy 
throughthe wal oftheinlet portion of the shroud, 
Saidfurtherpassageshavingaxes whichintersectthe 
longitudinalaxis ofthe shroudwithin Saidinlet por 
tionsoastoemitcleaningairdirecty onto Saidnoz 
zle,which air only Supports combustion indirecty, 

(j)adjustable air supply means communicating via 
the housing with Saidair paSSagesin the inletand 
outlet portionsofthe shroud; 

(k)arefractoryblockhavinganoutwardyfaredaper 
turedisposed co-axialywith the shroud,the Surface 
oftheaperture extendingfrom theinnerwalofthe 
outlet portion of the shroud and being Smoothly 
nerged therewith to form a continuation thereof; 
and 

(1)meansforattachingtheassemblytoSaidrefractory 
block? 
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