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Claim, 

This invention relatestoimprovenients in Sub 
mergedfiame burners and has for its object the 
provisionofan effective submerged flameburner, 
which Will employ liquid hydrogarbonsas fuel 
instead of pre-admixed combustible gases or 
separate supplies of combustible gases foradaiX 
ture within the burner. body and whichissuit 
sable in particularforuseingoncentratingliggids, 
particularly. corrosive liquids. Such: assolutions of 
sulphuricor hydrochloricacidormixtures here 
«of, orthe spent liquors of acidpickling pathssed 
in the manufacture of ravviron and Steel goods. 
A further object of the invertion is the provi 

Sion ofmeans forpreheating the air Supply to 
theburner, and for adittingitaexair for admiX- 15 s 
ture with the fuel insuchiamanner as:tofagili 
tate the mixture offuel and air and the combus 
tion of the said mixture. 
According to the invention a submerged flame 

burner for operation With liquid fuel is provided 
comprisinga, combustion chamberhavinga, down 
Wardy directed flame orifice at itS OWer end 
adapted to be Submerged in a body of liquid to 
beheated by said burner, and means at the upper 
portion of the combustion chamber for injecting 
and mixing liquid fuel and air therein and means 
for igniting the combustible mixture. 

Also, according to the invention, means are 
provided forpreheating the air prior to admission 
to the combustion chamber. 

Reference Will nowbe made to the accompany 
ing draWing Which is a sectional elevation of the 
preferred form of construction of a Submerged 
flame burner according to the invention. 

Referring to the drawing, the burner consists 
of a jet housing and a combustion chamber 
housing 2 Which are arranged externally of a 
liquor tank A on which they are mounted. The 
jet housing ?i is closed on top by a packing gland 
4 and has an annular passage 35 therein through 
Which extends a liquid fuel supply pipe 5 termi 
nating in a, jet nozze 6.. The electrodes 7 of a 
known type of Spark ignition device also eXtend 
through said packing gland 4 and the annular 
passage 35 Which is formed between the housing 

l' and pipe 5 and terminate adjacent to the jet 
nozze 6. Formed integral With the jet housing 
i is a lateral air inlet, pipe 8 through Which com 
pressed air is admitted to the passage 35 in the 
jet housing at a level above the jet nOZZle 6. 
From the base of the jet housing f the upper por 
tion of the combustion chamber Widens to forma 
a throat 9 which leads from the passage 35 in the 
jet housing and is coaxial and continuous With 
the passage 35 and the cylindricalmain portion 
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thanthat of the main portion of the combustion 
chamber 0. 
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of the combustion chamber 0. The combustion 
chamber 10 iscontinuous. With a flame tube 25 
which hasan end Wall at its loWer end pro 
vided Witha, downwardly directed flame orifice 

area of Which is Smaller 

The combustionschamberhousing 2 is formed 
Withfianges: 59y Whigh the buºner may be bolited 

ato the cover of the, tank Ain whichthe burneris 
to bemounted with the axisofits. cylindrical 
mainspotign lupight 
depending intothet 

n upright and with the flame tube 28 
and the flame orifice: 2 submergedina body of liquorinthetank. 

The fiametu 26 is. enclosed by a shroud 27 
ofwhichis provided with a series of perforations 
28:so as toassist.heating, agitation and circula 
tion of the liquor Within the tank. 
The means for preheating the air consistS of a, 

plurality ofpipes 29 ofrefractorymaterial mount 
ed in an annular Wall 3 of refractory materia 
Which is concentric With the combustion Chamber 
housing 2, an annular Space 3 being provided 
between the Wall 3 and the combustion chamber 
housing to Which compressed air is admitted 
through an inlet, port 2. 

In the operation of the burner, the liquid fuel 
is delivered to the jet nozzie 6 under controlled 
preSSure, Which may be of the Order of 100 lbs. 
per Square inch. The nozzle 6 is of a Known type 
and the liquid fuel iSSuestnerefrom in the form 
Of an atomized Spray cone i 6 as shown. Com 
pressed air Supplied through the inlet, pipe 8 
passes through the annular passage 35 between 
the jet housing f and fuel pipe 5 and is admixed 
With the fuel spray 6.. The relative proportions 
of fuel and air supplied to the burner Will be 
adjusted, according to the type offuel being used, 
So aS to give complete combustion. Combustion 
of the miXture of fuel and air is initiated by 
neans of the electrodes of the high-tension 
Spark ignition device. The compressed air ad 
mitted through the inlet, port 24 is preheated in 
the annular Space 3 and passes into the com 
bustion chamber through the pipes 29 which are 
heated by the flames produced within the com 
bustion chamber 6. A proportion of air is also 
admitted to the passage 35 of the jet housing 
ata level above that of the jet nozzle 6 through 
theinlet port 8 in order to maintain a downward 
deflection of the atomized fuelspray i6. 
Ithas been found that in order to ensure the 

maximum transfer of heat from the products of 
combustion in the burner to the liquor in which 
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the latter is submerged, regard must be had to 
the depth of submergence and the diameter of 
the fiame outlet of the burner. Thus, a larger 
nozzle requires a greater depth of Submergence 
than a Smaller nozzle. 

For the purposes of the invention practically 
the Whole range of fluidi mineral hydrocarbons 
may be utilized from naphtha, and paraffins to 
heavy crude oil, the Said fuel if necessary being 
subject to filtration prior to its entry to the noz 
zle or jet. Thus the filtering device may be eX 
ternal to the burner ora filter may be embodied 
in an eXtension of the fuel inlet, pipe 5 to the 
Spraying jet 6. 
The air admitted through port. 8, in addition 

tomaintaining a downward deflection of the fuel 
Spray assists in the cooling of the oil pipe 5 and 
the electrodes . 
I claim.: 
A submerged flame burner for operation With 

liquid fuel forheating a liquid, comprising a com 
bustion chamber having a cylindrical main por 
tion and a downWardly directed flame orifice 
at its loWer end of Smaller cross sectional area 
than that of the main portion of the combustion 2 
chamber, and having means for mounting it 
With the axis of its cylindrical portion upright 
and With said orifice submerged in a body of 
liquid, Said main portion of said combustion 
chamber being formed With concentric Walls 
having an annular space therebetween, means for 
Supplying air to Said Space, the inner of Said 
Walls being formed of refractory material and 
provided With a plurality of tubes of refractory 
material eXtending therethrough, the inner ends 
Of Said tubes protruding into the combustion 
chamber and the outer ends of said tubes com 
municating With said annular space to adapt 
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said tubes to pass preheated air to said com 
bustion chamber, a housing fixed to and closing 
the upper portion of the combustion chamber 
and having a passage therein coaXial With and 
communicating With the upper portion of the 
combustion chamber, spraying means for Supply 
ing atomized liquid fuel to the paSSage in the 
housing, the combustion chamber having a 
throat in its upper portion Which is coaXial and 
continuous With the main portion thereof and 
leads from Said paSSage in the housing and 
widenstoward the main portion of the combustion 
chamber, and means for supplying compressed 
air to said passage at a level above the level of 
Supply of fuel thereto for deflecting the fuel in 
troduced therein downwardly into the combus 
tion chamber. - 

NORMAN SWNDIN. 
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