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The present invention relates to new and useful im 
provements in burners and more particularly to new and 
useful improvements in burners for burning fluid fuels 
with a high effectiveness including not only light fuels 
but also heavy fuels such as viscous residual oils, tars 
and asphalt. 
A principal object of the present invention is to pro 

vide a novel burner construction which may be used as 
a combination gaseous and liquid burner and which will 
completely burn heavy fuels such as viscous residual oils, 
tars and asphalt at a rapid rate of combustion in a rela 
tively small combustion chamber without building up 
carbon deposits on the walls of the combustion chamber. 
Another object of the present invention is to provide 

a novel burner of the above mentioned type having novel 
air distributing means operable to distribute the combus 
tion air uniformly across the entrance to the combustion 
chamber and impart a swirling motion to the air enter 
ing the combustion chamber to cause the air to follow 
a predetermined path in the combustion chamber. 
A further and extremely important object of the present 

invention is to provide a novel burner in which a rapid 
swirling movement is imparted to the air entering the 
combustion chamber with a minimum pressure drop acroSS 
the air distributing means. 
A still further object of the present invention is to pro 

vide a novel burner having the features and characteristics 
set forth above which is of relatively simplified construc 
tion, may be manufactured easily and cheaply, and is en 
tirely efficient and effective in operation and use. 
These and other objects of the present invention and 

the various features and details of the operation and con 
struction thereof are hereinafter more fully set forth and 
described with reference to the accompanying drawings, 
in which: 

FIG. 1 is a longitudinal sectional view through a burner 
made in accordance with the present invention; and 

FIG. 2 is a transverse sectional view taken on line 2-2, 
FIG. 1 illustrating the air distributing means. 

Referring more particularly to the drawings, there is 
illustrated therein a burner made in accordance with the 
present invention comprising a substantially cylindrical 
combustion chamber 10, the walls 11 of which are formed 
of any suitable refractory material. An inlet opening 12 
of lesser diameter than the combustion chamber is pro 
vided substantially centrally of the rear wall thereof 
through which the fuel and air pass upon entering the 
combustion chamber. 

in accordance with the present invention, the fuel and 
air entering the combustion chamber is caused to Swirl 
in the form of a continuously advancing and diverging 
annulus so that the fuel and air are caused to mix thor 
oughly and remain in the relatively small combustion 
chamber for a relatively long period of time. Addition 
ally, because of the central opening in the rear wall of 
the combustion chamber and the swirling movement of 
the fuel and air, flame vortices are formed adjacent the 
combustion chamber central opening and adjacent the 
longitudinal centerline of the burner forwardly of the 
central opening further mixing the fuel and air and bring 
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ing the atomized fuel up to the ignition temperature 
thereby insuring complete and rapid combustion. This 
desired swirling movement and the resultant flame wor 
tices is accomplished with a minimum pressure drop by 
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carefully controlling the path of travel of the air prior 
to the air entering the combustion chamber. 

Accordingly, the present invention provides an air inlet 
chamber 13 formed by an enclosed housing 4 which may 
be of generally cylindrical form positioned rearwardly of 
the combustion chamber 10 substantially coaxially with 
the opening 12 to the combustion chamber. The com 
bustion air is admitted to the air chamber 13 through 
an air inlet 15 positioned on the peripheral edge of the 
housing 14 and extending substantially radially to the 
housing 14. The swirling movement is imparted to the 
combustion air by means of a series of vanes 16 which 
may be in the form of a series of flatplates spaced equally 
about the longitudinal center line of the combustion 
chamber. The vanes 16 diverge outwardly in a direc 
tion away from the rear wall of the housing 14 toward 
the central inlet opening 12 to the combustion chamber, 
and are each disposed at an angle relative to a tangent 
to an imaginary circle drawn about the longitudinal cen 
ter line of the combustion chamber. Openings 16a are 
provided between adjacent vanes 16 through which the 
combustion air passes with the openings becoming wider 
in a direction toward the rear wall of the combustion 
chamber. These openings between divergent vanes cause 
the combustion air to be distributed uniformly in the 
annular cone shaped area formed by the vanes. This is 
accomplished by carefully matching the increasing area 
of the vane openings in a direction toward the combus 
tion chamber with the increasing volume of the cone 
formed by the vanes. With this construction, the swirl 
ing combustion air exiting from the vanes is laid down 
in overlapping layers insuring a substantially uniform 
forward velocity of the air which will be much lower 
in magnitude than the tangential velocity of the air and 
minimizing undesired turbulence and pressure drop in 
this cone area. 

Positioned intermediate the peripheral wall of the hous 
ing 14 and the series of vanes 16 is an air distribution 
shroud or baffle i7 which surrounds the vanes 16 and 
preferably is coaxial with the series of vanes. This air 
distribution shroud 17 is designed to distribute the com 
bustion air in the air chamber 13 equally about the pe 
riphery of the air chamber 13 and cause the combustion 
air to flow radially toward the series of vanes 16 with 
the major portion of the air contacting the vanes at the 
rear wall of the air chamber housing 14 where the series 
of vanes have their smallest diameters. To accomplish 
this, the air distribution shroud 17 may have a series of 
openings 18 therein at the end of the shroud adjacent 
the rear wall of the housing 14 so that the shroud causes 
the air to flow around the outside of the air chamber 
and then pass inwardly through the openings 18 in a 
substantially radial direction. If desired, these openings 
18 in the portion of the air distribution shroud adjacent 
the air inlet opening 15 to the air chamber may be smaller 
than the remainder of the openings in the air distribution 
shroud to create a greater resistance to the flow of air 
through the shroud at the point of air supply and cause 
a more uniform flow of air inwardly toward the vanes. 
Alternatively, in lieu of the series of openings 18, the air 
distribution shroud may be designed to terminate a pre 
determined distance short of the rear wall of the air cham 
ber housing 14. 
The fuel is entrained in the combustion air immedi 

ately prior to the air entering the combustion chamber 
and, according to the present invention, this fuel may 
be any desired fluid fuel such as a gas, light oils, or 
heavy fuels such as viscous residual oils, tars, and asphalt. 
The liquid fuels are injected into the path of travel of 
the combustion air through a conventional fuel atom 
izing nozzle 20 which terminates coaxially of the com 
bustion chamber at a position in advance of the forward 



3,042,105 

edges of the vanes 6. The fuel atomizing nozzle 28 - 
may be supported in this desired position, for example, by 
means of a bracket 21 carried by the rear wall of 
the air chamber housing 4. If a gaseous fuel is to 
be burned, a conventional gas injecting nozzle 22 which 
surrounds the liquid fuel nozzle 2 may be used to inject 
the gaseous fuel into the air stream. With this, a con 
bination of gaseous and liquid fuel may be burned simul 
taneously if desired. Preferably, the fuel is injected into 
the stream of combustion air at such a point so that a 
conical fuel spray delivered by the fuel injector enters 
the combustion chamber without actually impinging upon 
the edge of the inlet opening 2 to the combustion 
chamber, and the cone angle of the spray cone pref 
erably should be such that the spray cone, when extended 
beyond the opening 2, would intersect the side wall of 
the combustion chamber. 
With this above described structure, the combustion 

air forced through the air distribution chamber, is dis 
tributed equally about the periphery of the chamber and 
then flows radially inward through the distribution shroud 
toward the series of vanes 16. Thereafter, the air passes 
through the vanes wherein a swirling movement is im 
parted to the air and the air is forced forwardly into 
the combustion chamber 6 through the central opening 
12 in the form of a swirling annulus which will diverge 
outwardly as it enters the combustion chamber. If de 
sired, the rear portion of the opening 12 may be tapered 
inwardly as indicated at 9 from a diameter equal to the 
distance between the inner edges of opposite vanes at 
a point adjacent the rear of the back wall of the com 
bustion chamber to a diameter equal to the desired diam 
eter of the opening 12 in order to decrease resistance to 
the flow of the combustion air. As illustrated in the 
drawings, the fuel injector terminates adjacent the iniet 
end of the inlet opening 2 to the combustion chamber 
thereby leaving a void centrally of the path of travel 
'of the Swirling combustion air which will initiate the 
formation of a vortex along the center line of the com 
bustion chamber. This vortex, along with similar vor 
tices formed within the combustion chamber peripherally 
of the inlet opening 12 create the desired turbulence and 
path of travel of the fuel-air mixture within the com 
bustion chamber and cause the fuel-air mixture to be 
maintained within the combustion chamber a sufficient 
length of time to permit combustion of the fuel to be 
Substantially completed within the combustion chamber. 
From the foregoing, it will be apparent that the pres 

ent invention provides a burner having novel air inlet 
and control means to cause the combustion air to follow 
a predetermined path into and through the combustion 
chamber with a minimum resistance to the flow of the 
air. In practice, it has been found that as low as 12 
to 15 inches of water is a sufficient pressure for the air 
supply for a burner operating at full load and burning 
fuel at a rate which may be greatly in excess of 1 million 
B.t.u.’s per hour per cubic foot of combustion space. 
This is to be compared with other burners of this type 
wherein a pressure of approximately 20 inches of water 
or higher is required to obtain the desired flow of com 
bustion air. This decrease in required pressure for the 
combustion air results in a considerable saving in the 
cost of auxiliary equipment used in conjunction with 
this burner. Also, it has been found in practice that 
this particular air inlet and air flow control means per 
mits a more rapid rate of burning of the fuel than is 
possible in prior burners of this type. Furthermore, it 
will be apparent that the present invention provides a 
novel burner which is of relatively simplified construc 
tion and may be manufactured easily and cheaply. 
While particular embodiments of the present inven 

tion have been illustrated and described herein it is not 
intended to limit the invention to such a disclosure and 
changes and modifications may be incorporated and em 
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4 
bodied therein within the scope of the following claims. 

I claim: 
1. In a combustion device for fluid fuel comprising 

a substantially tubiform combustion chamber having 
rear and side walls and being open at the front, means 
defining an inlet opening to said combustion chamber 
substantially at the mid point of said chamber rear Wall 
extending through the rear wall thereof, a combustion 
air supply housing mounted outwardly adjacent the rear 
wall of said combustion chamber defining an enclosed 
air chamber, said housing including a front wall posi 
tioined in engagement with the rear Surface of the rear 
wall of said combustion chamber, a rear wall spaced 
from said housing front wall and a peripheral side wall, 
means defining a central opening in said housing front 
waii coaxial with the inlet opening in said combustion 
chamber and of a diameter at least equal to the diame 
ter of said inlet opening at a point adjacent the rear 
surface of the rear wall of said combustion chamber, 
means to supply combustion air to the interior of said 
air chamber adjacent the peripheral side wall thereof 
and cause the combustion air to flow through Said com 
bustion chamber inlet opening into said combustion 
chamber, a generally cylindrical tube of substantially 
uniform diameter smaller than the diameter of said com 
bustion chamber inlet opening coaxial with said combus 
tion chamber inlet opening and extending through the 
rear wall of Said housing and terminating at said inlet 
opening adjacent the front wall of said housing, means to 
supply fuel to said combustion chamber through said cy 
lindrical tube, a series of air directing vanes extending 
from the rear wall of said housing to the front wall of 
said housing and disposed concentrically about the axis 
of said combustion chamber inlet opening, said Vanes 
being spaced from each other providing openings there 
between and positioned to impart a Swirling movement 
to the combustion air entering the combustion chamber 
through said inlet opening, the vanes extending from the 
rear wall of said housing at a point adjacent said cylin 
drical tube and diverging substantially uniformly out 
ward away from each other and the axis of said inlet 
opening in a direction toward said combustion chamber 
and terminating at the front wall of said housing adja 
cent the peripheral edge of said central opening with the 
innermost edges of the vanes at the front wall of said 
housing lying in an imaginary circle of a diameter equal. 
to the diameter of said combustion chamber inlet open 
ing at the rear surface of the rear wall of said combus 
tion chamber and baffle means positioned intermediate 
said vanes and the peripheral side wall of said air cham 
ber surrounding said vanes, said baffle means being op 
erable to distribute the air uniformly about the ends of 
the vanes adjacent the rear Wall of said air chamber. 

2. In a combustion device for fluid fuel comprising a 
substantially tubiform combusticn chamber having rear 
and side walls and being open at the front, means defin 
ing an inlet opening to said combustion chamber sub 
stantially at the midpoint of said chamber rear wall ex 
tending through the rear wall thereof, a combustion air 
Supply housing mounted outwardly adjacent the rear wall 
of said combustion chamber defining an enclosed air 
chamber, said housing including a front wall positioned 
in engagement with the rear Surface of the rear wall of 
said combustion chamber, a rear wall spaced from said 
housing front wall and a peripheral side wall, means 
defining a central opening in said housing front wall 
coaxial with the inlet opening in said combustion cham 
ber and of a diameter at least equal to the diameter of 
said inlet opening at a point adjacent the rear surface 
of the rear wall of Said combustion chamber, means to 
Supply combustion air to the interior of said air cham 
ber adjacent the peripheral side wall thereof and cause 
the combustion air to flow through said combustion 
chainber inlet opening into said combustion chamber, a 
generally cylindrical tube of substantially uniform diame 
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ter smaller than the diameter of said combustion cham 
ber inlet opening coaxial with said combustion chamber 
inlet opening and extending through the rear wall of 
said housing and terminating at said inlet opening ad 
jacent the front wall of said housing, means to supply 
fuel to said combustion chamber through said cylindri 
cal tube, a series of air directing vanes extending from 
the rear wall of said housing to the front wall of said 
housing and disposed concentrically about the axis of 
said combustion chamber inlet opening, said vanes be 
ing spaced from each other providing openings therebe 
tween and positioned to impart a swirling movement 
to the combustion air entering the combustion chamber 
through said inlet opening, the vanes extending from 
the rear wall of said housing at a point adjacent said 
cylindrical tube and diverging substantially uniformly 
outward away from each other and the axis of said in 
let opening in a direction toward said combustion cham 
ber and terminating at the front wall of said housing ad 
jacent the peripheral edge of said central opening, and 20 
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baffle means positioned intermediate said vanes and the 
peripheral side wall of said air chamber surrounding 
said vanes, said baffle means being operable to distribute 
the air uniformly about the ends of the vanes adjacent 
the rear wall of said air chamber. 

3. Apparatus in accordance with claim 2 wherein said 
baffle means comprises an annular plate positioned ad 
jacent the rear wall of the combustion chamber surround 
ing said vanes. 
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