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This invention relates to the construction of 
burners, particularly to burners for the combus 
tion of fluid fuel in industrial furnaces. The 
burner of this invention is more particularly, 
though not exclusively, adapted for firing fur 
naces used in the heat treatment and/or an 
nealing of metal products, such, for example, as 
sheet steel which is ordinarily treated in box 
type or cover-type furnaces. 
A burner of the sort to which this invention 

is especially directed comprises an elongate duct 
having a plurality of outlets for the release of 
jets of fuel at points spaced apart longitudinally 
On the burner body. 
The fluid fuel used with burners of the type 

in mind is a hydrocarbonaceous gaseous or 
vaporous fuel, which, under the effect of the 
heat to which the burner is subjected to in 
service, deposits carbon upon the Surfaces of the 
burner body, and tends to plug the orifices or 
passages through which the fuel flows. With 
this circumstance in mind, it will be understood 
that this invention consists in certain new and 
useful improvements in burner construction, 
whereby the fuel-conducting portions of the 
burner body are screened from extreme furnace 
temperatures. Additionally, the burner struc 
ture is such that the portion or portions thereof 
which tend to become fouled with accumulations 
of carbon may be readily removed from the : 
burner structure, and a spare portion substi 
tuted. In consequence, it becomes possible to 
maintain the burner, and the furnace in which it 
is used, in substantially continuous operation; 
that is to say, it is no longer necessary to With 
hold the furnace from service in order to permit 
the removal of accumulated carbon from the 
burner or burners of the furnace. 
The invention will be understood upon refer 

ence to the accompanying drawing, in which: 
Fig. 1 is a fragmentary view showing a burner 

embodying the invention in side elevation. By 
way of example, this view shows the burner in 
position of Service within the burner chamber of 
a box-type annealing furnace, the refractory 
walls of the chamber in the furnace structure 
being indicated fragmentarily in vertical sec 
tion; 

Fig. 2 is a fragmentary view of the burner 
structure as seen in plan from above; 

Fig. 3 is a fragmentary sectional view of the 
burner installation to larger scale, as seen on 
the plane III-III of Fig. ; and 

Fig. 4 is a fragmentary view of the burner, 
partly in longitudinal vertical section and partly 
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in side elevation. This view shows the burner 
on larger scale than Figs. 1 and 2, but on smaller 
scale than Fig. 3. 

Referring to the drawings the burner com 
prises an elongate fuel duct 2 and an air duct 3. 
The air duct is positioned immediately above the 
fuel duct, and is substantially coextensive in 
length therewith. In service the burner is 
usually arranged within an elongate tunnel-like 
chamber, such as the chamber 50 within refrac 
tory body 5 of the furnace fragmentarily indi 
cated in Figs. 1 and 3. Angle members 4 are 
Welded to the fuel duct, providing feet upon 
Which the burner structure is supported upon 
the floor of the chamber 50. The roof of the 
chamber 50 is provided with a series of ports 6 
through which the burner is adapted to deliver 
burning jets of fuel and air into the combustion 
chamber or Zone located in the furnace above 
the roof or top wall 5 of the burner chamber 50. 
The fuel duct 2 of the burner is advantageously 

formed of an inner tube telescopically assem 
bled within and encased by an outer tube 8; the 
inner tube 7 is substantially smaller in diameter 
than the tube 8 and is provided with lugs 9 
Which Support the inner tube in concentric rela 
tion. With respect to the outer tube 8, with a 
Substantial thermal insulating space to pro 
vided between the walls of the inner and outer 
tubes. The burner structure at one end (the 
right-hand end, Fig. 1) extends beyond the walls 
of the furnace structure, where an inlet is pro 
vided for delivering fuel to the inner tube of the 
fuel duct 2, and an inlet for delivery of com 
bustion air to the air duct 3. 
More particularly, the Outer tube 8 of the fuel 

duct is equipped with a flange through which 
the inner tube extends to a threaded terminal, 
by means of which connection is made to a fuel 
supply pipe 2. The inner tube 7 carries a flange 
3. The flanges and 3 are bolted together, 
detachably securing the tubes 7 and 8 i 
assembly. 
The air duct 3 is positioned immediately above 

the fuel duct 2, with the axes of the two ducts 
located in the same Vertical plane. The air duct 
is of Substantially larger diameter than the fuel 
duct, and in this case rests upon the top of the 
fuel duct. An inlet for air is provided at the 
end of the burner where the fuel inlet is located. 
The air inlet is formed by a vertical pipe section 
4 Welded upon the end of air duct 3, and the 

pipe section 4 is flanged at its upper end, where 
by it may be detachably bolted to the flanged 
end of a pipe 5 which supplies the combustion 
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air to the burner. Preferably the inlet pipe sec 
tion 4 extends downward below the air duct 3, 
and is ported for the passage of the fuel duct 2 
through it, the lower end of the section fA thus 
forming an additional Supporting member for 
the burner structure. Blanking plates or bulk 
heads 6 are welded across the bore of pipe Sec 
tion 4 above and below the fuel duct, as shown 
in Fig. 4. 
At points spaced apart longitudinally of the 

fuel duct radially extending jet pipes 7 are 
provided. These jet pipes are welded in her 
metic seams 8 to the outer tube 8 of the fuel 
duct, and in the burner shown the jet pipes, rise 
in a vertical line, projecting upwardly through 
the air duct 3. The wall of the air duct is ori 
ficed, as at 20 and 2, to permit the paSSage 
through of the jet pipes. The jet pipes are united 
to the wall of the air duct by continuous her 
metic welds in the upper orifices 20, and, if 
desired, by intermittent tack welds in the lower 
orifices 2 f. Removable nozzle sleeves 219 (Fig. 3) 
are positioned upon the projecting upper ends of 
the jetpipes. As shown, these jetpipes are Sev 
erally aligned with the ports 6 in the top Wall 
of the burner chamber 50. Passages. 23 and 22 are 
'formed in the walls of the inner and outer tubes 
T and 8, respectively, of the fuel duct, and through 
such passages communication is established be 
tween the fuel-delivering tube 7 and the jet pipes 
Severally. Each of the passages 23 in the inner 
tube comprises a relatively small orifice, whose 
fSize is deterrained to give the desired fiOW of 
fuel into the associate jet pipe, while the cor 
responding passage 22 in the outer tube 8 is 
comparatively large. The function of "the paS 
sage 22 is primarily to provide unrestricted pas 
'sage of the fuel jet delivered by the associate 
orifice 23 into the jetpipe above. 
The jets of fuel are directed upwardly from 

the jet pipes and nozzles through the ports 6, 
and air is released from the air duct 3 to fur 
nish combustion air for the fuel jets projected 
into the furnace chamber or combustion ZOneS 
above the top wall of the burner chamber. This 
combustion air is released by the fuel duct at dis 
tributed points in the extent of the burner, and 
advantageously the air release..is effected by form 
ing the orifices 2 in the wall of the air duct 
larger than the bodies of the jetpipes, as may 
be understood upon reference to Fig. 3. Around 
reach of the jet pipes, therefore, a clearance is 
provided, through which air is delivered into 
the burner chamber 50, and from this chamber 
the air is aspirated by the action of the fuel 
jets flowing upwardly through ports 6. A com 
bustible mixture of fuel and air is thus delivered 
upwardly from each of the portS 6. 
As noted in the introduction to this speci 

cation a problem in the Operation of burners fir 
ing fluid hydrocarbon fuels has heretofore been 
CauSed by the deposition of carbon upon the body 
and in the passages of the burner, this deposi 
tion of carbon being created by the heat to which 
the body of the burner is subjected in service. 
In Fig. 3 the arrows indicate the directions in 
which the greatest quantity of heat flows or radi 
:ates into the chamber. It will be understood, 
of course, that when the furnace is in service 
all of the refractory walls 5 which define the 
burner chamber 50 heat up, but the highest tem 
ºperatures are developed in the upper Wall por 
tions of the chamber, and greatest heat is radi 
ated downwardly in the direction of the arrows. 

If the portion of any burner carrying a hy 
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4. 
drocarbon fuel is prevented from becoming ex 
cessively hot, the problem in question is prac 
tically solved. The structure of the burner of 
this invention is particularly effective to this 
end. 
The inner tube of the fuel duct is the more 

critical element of the burner structure, since 
it is this tube which carries the fuel, and it is 
this tube which includes the relatively small ori 
fices (23) which tend to become clogged with 
accumulations of carbon. It will be noted that 
the tube T is housed or encased within the Outer 
tube 8, and thus receives primary protection 
against excessive heat. Additionally, the dead 
Space 0, while filled with the gaseous fuel, pro 
vides a thermal screen for the fuel-conducting 
tube 7. The position and the relatively large di 
ameter of the air duct 3 are important, since the 
-air duct "shades' the fuel duct from the most 
acute heat radiated in the directions of the ar 
irows. Furthermore, the duct 3, confining a con 
tinuously flowing stream of relatively cool air, 
exerts a : Cooling as Well as a 'shading' effect 
upon the fuel duct. Also, it is important to note 
that the currents of air delivered downwardly 
through the, clearances between the bodies of the 
jet pipes and the edges of the openings 2. 
play upon the Outer surface of the fuel duct, 
and operate with a thermal screening, as well as 
a heat-removing effect. Thus, it will be under 
stood that the burner structure of this inven 
tion is effective to protect the fuel duct from the 
Objectionable influence of heat. 
From time to time, it may be desirable to 

clean the relatively small orifices 23 of the burner, 
irrespective of the degree to which the deposition 
of Carbon is inhibited. Hitherto, burners of the 
class herein under consideration had to be re 
moved from the furnace to permit cleaning, or 
in Some cases the furnace has been removed from 
Service and the burner cleaned, after the fur 
nace has been cooled down to the point where 
WOrknen could enter. In the burner structure 
of this invention, such furnace shutdowns are 
avoided. It is merely necessary to remove the 
bolts which secure the flanges and 3 to 
gether, disconnect the coupling f2O in the fuel 
Supply line, and then withdraw the inner tube 7 
of the fuel duct from the burner structure. A 
Spare inner tube 1 is then quickly assembled in 
place of the inner tube removed, and furnace 
Operation can proceed without undue interrup 
tion. The removed inner tube can be cleaned at 
leisure, and held in readiness as a spare. 
The appended claims define the invention with 

the understanding that, many variations or modi 
fications may be made in the structure described 
Without departing from the spirit of the inven 
tion. 
I claim: 
1. A burner structure comprising an elongate 

fuel duct in the form of an outer cylindrical tube 
having an inner cylindrical tube removably posi 
tioned therein, an inlet for the introduction of 
fuel to Said inner tube, an elongate cylindrical 
air duct of greater diameter than the fuel duct, 
Said air duct being Superimposed upon said fuel 
duct in position to Screen the fuel duct from heat 
radiated downwardly from points above the 
burner Structure, an inlet for the introduction of 
air to Said air duct, and a plurality of jetpipes 
extending from said fuel duct at spaced-apart 
points longitudinally thereof and projecting 
transversely through said air duct, the walls of 
Said inner and outer tubes of the fuel duct in 
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cluding passages for the flow of fuel from Said 
inner tube into said jet pipes severally, and the 
wall of said air duct including in its botton Wall 
portion a plurality of outlet passages spaced apart 
longitudinally of the air duct for the delivery of 
air over the external wall of the outer tube of 
said fuel duct. 

2. A burner structure comprising an elongate 
fuel duct in the form of an outer cylindrical 
tube having an inner cylindrical tube remov 
ably positioned therein, an inlet for the intro 
duction of fuel to said inner tube, an elongate 
cylindrical air duct of greater diameter than 
the fuel duct, said air duct being Superimposed 
upon said fuel duct in position to Screen the fuel 
duct from heat radiated downwardly from points 
above the burner Structure, an inlet for the in 
troduction of air to said air duct, and a plurality 
of jet pipes extending from Said fuel duct at 
spaced apart points longitudinally thereof and 
projecting transversely through said air duct, the 
walls of said inner and Outer tubes of the fuel 
duct including passages for the flow of fuel from 
said inner tube into Said jet pipes Severally, and 
the wall of said air duct including in its bottom 
Wall portion at the points where said jet pipes 
project therethrough passages for the delivery of 
air over the external wall of the outer tube of said 
fuel duct. 

O 
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3. In combination, a tunnel-like chamber pro- 30 
vided with openings at its top for upwardly di 
rected jets of burning fuel, a burner structure 
mounted to extend longitudinally of said cham 
ber, said burner structure comprising an elongate 
fuel duct in the form of an Outer cylindrical tube 

6 
having an inner cylindrical tube removably po 
sitioned therein, an inlet for the introduction of 
fuel to said inner tube, an elongate cylindrical 
air duct of greater diameter than the fuel duct, 
said air duct being Superimposed upon Said fuel 
duct in position to Screen the fuel duct from heat 
radiated downwardly through Said openings and 
from the upper wall portions of said chamber, 
an inlet for the introduction of air to said air 
duct, and a plurality of jet pipes extending from 
said fuel duct at Spaced-apart points longitudi 
nally thereof and projecting transversely through 
said air duct in line with Said openings at the 
top of said burner chamber, the Walls of Said 
inner and outer tubes of the fuel duct including 
passages for the flow of fuel from Said inner tube 
into said jet pipes severally, and the Wall of Said 
air duct including in its bottom wall portion a 
plurality of outlet passages spaced apart longi 
tudinally of the air duct for the delivery of air 
over the external wall of the outer tube of said 
fuel duct. 

FRED. H. LOETUS, 
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