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Frame 20 is of conventional design for example two sup 
port surfaces, one on each side of said plenum, at the 
open end. 

Radiant heat emitting elements 21 are fabricated out 
of various types of stainless steel, or a nickel chromium 
alloy, depending upon the desired temperature limits 
which may vary from as low as around 1,000’ F. to as 
high as 2,100° F. and above, depending upon the desired 
use of the radiant burner. These elements are positioned 
below and as close to the plate 15 as around about one 
half inch to around about three inches. The elements 
may vary in height from around about one fourth of an 
inch to around about two inches. They can be of many 
shapes as shown, for example, in FIGS. 3, 4 and 5. The 
exact element geometry is not of importance. AS shown 
in FIG. 2, these elements are positioned on clips or 
brackets vhich created a partially enclosed area 25 in 
the bottom of the plenum below the elements. There are 
openings 22 between and among the emitting elements so 
the products of combustion which occurs in zone 19 vill 
exit the combustion zone; therefore, adding their heat 
energy to the radiating elements. Thus, vith the burner 
of this invention, not only the heat energy from the 
combustion zone is given to the radiating elements, but 
the heat energy of the combustion products themselves 
are added to the radiating elements thereby greatly in 
creasing the eficiency of this burner over the burners 
of the prior art. 
Gas is discharged through orifice 10 and primary air 

for combusion is entrained at this point and the gas air 
mixture is discharged into volume 13. This mixture ofgas 
and air then passes through apertures 16 into combus 
tion zone 19 where it is ignited by a conventional pilot 
light. The combustion or burning of this mixture is con 
tained within the zone 19. The tota aperture area of 
plate 15, somewhat less than 29 percent, is such that the 
velocity of the mixture passing through the apertures is 
greater than the rate of flame propagation, thus remov 
ing the problem of flame retrogressing into volume 13. 
Plate 15 is present in the radiant burner to provide a 
base for the apertures as vell as dividing the gas air mix 
ture volume from the combustion chamber, and also 
insulation for the top of the combustion zone. As it is 
fabricated from a material of low thermal conductivity, 
it prevents the heat energy produced in the combustion 
zone from escaping into volume area 13 vhere it Would 
be vasted. Thus, it is not of importance that the com 
bustion of the gas air mixture does not occur on the 
surface of plate 15 asis necessary in the radiant burners 
of the prior art. The flow of hte heat energy of combus 
tion zone 19 is restricted by the insulation properties of 
plate 15 and the side insulation 17 and channeled to fow 
only downwardly to radiation emitting elements 21. 
The radiant burner of this invention is so designed that 

one hundred percent of the air necessary for complete 
combustion is available in zone 19 vithout the require 
ment of secondary air. Combustion occurs in this zone or 
chamber and all of the internal surfaces are heated to 
a high temperature, from 1,000° F. to around 2,100° F., 
depending upon operating requirements. The radiating 
elements 21 are heated by their internal surfaces being 
directly exposed to the combustion zone and by absorp 
tion of radiation from this zone. The products of com 
bustion passing through openings 22 also add heat to 
the radiating elements. As the combustion is confined in 
zone 19, it is not necessary to have intimate flame contact 
with plate 15 in order for it to be heated as in conven 
tional burners. Obviously, all of the internal surfaces of 
combustion zone 19 are exposed to the high temperatures 
of combustion and to the high temperatures from the 
combustion products. The entire zone or area is filled 
vith products of combustion approaching the fiame tem 
perature as the products of combustion have mot been 
diluted by excess air. Thus, all the internal Surfaces of the 
combustion zone are heated to a high temperature; there 
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4 
fore, heat energy will be emitted from plate separator 15 
as vell as the heat emitting elements. This is advantage 
ous as the burner of this invention will emit heat energy 
from two surfaces probably of diferent temperatures. 
This gives a vider range of heat. 
The gas air mixtures velocity through the apertures 16 

be much higher than in the conventional burners where 
surface combustion is essential. Due to this increased 
velocity, the size of the individual apertures can be much 
larger than vhere retrogression is prevented by the 
quenching phenomena. Thus, due to the combination of 
large apertures and high velocities, the radiant burner of 
this invention almost totally eliminates the problem of 
clogging due to dust particles entrained in the air. These 
particles pass through the large apertures and are con 
Sumed in the combustion zone. In addition, due to the 
design of the radiant burner of this invention, it may 
operate under pressure as low as 3 inches water column 
gas pressure and as high as 40 inches vater column gas 
pressure and above. These pressures vith the proper 
burner aperture area will cause a gas air mixture velocity 
to be greater than the rate of flame propagation thereby 
preventing retrogression of the flame into volume 13. 
The design of the radiant burner of this invention pro 

vides for considerable therma inertia, retention of heat, 
in the radiating elements. This combined with the fact that 
the combustion zone is partially protected by the radiation 
elements results in the burner being resistant to vind dis 
turbances than the conventional burners employing sur 
face combustion. In addition, Where wind is prevalent, 
there is a distinct advantage in having high thermal in 
ertia in the radiating elements to prevent rapid cooling 
under gusty or momentarily high velocity wind conditions. 
Further, as the combustion is confined in zone 19, con 
siderable radiation can be emitted from both the fame and 
the products of combustion. The products of combustion 
are confined in a thick layer in the combustion zone by 
the geometry of the burner, Whereas, in conventional 
burners, they are rapidly expelled from the surface in a 
very thin layer. After these products of combustion, ex 
haust gases, pass through openings 22 in the radiation ele 
ment assembly, the elements then become protected 
against cooling from free convention by the hot layer of 
exhaust gases contained under them in zone 25. If free 
convention currents cannot readilly reach the radiating 
elements, the energy in these elements can then only 
escape by radiation. Consequently, high radiation efi 
ciencies areachived in the radiant burner of this invention. 

In FIG. 5, the radiation elements are so arranged that 
al radiation is omitted from these elements. There is only 
an indirect opening into the combustion zone and the 
burner is thus given additional protection against Wind. 
The emitting elements may also be coated with various 
substances, for example a high temperature liquid ceramic 
that vill efect the quality of radiation in special applica 
tions where this may be an advantage. 
The operating versatility ofers tremendous advantages 

in process application. This versatility allows the radiant 
burner of this invention to operate over a vide range of 
temperatures, for example from around 1,000° F. to 
around 2,100° F. The design of the radiant burner of this 
invention represents the first departure from surface com 
bustion for this type of radiating device. Itis believed that 
the high temperature achieved on the internal surfaces of 
combustion zone 19 is due to both the flame contact and 
the high temperature of the products of combustion. The 
pressure in combustion zone 19 can be controlled by vary 
ing the total area of openings 22. Obviously, as the open 
ings increase in size, the pressure in zone 19 vil decrease. 
The gas air mixtre velocity through apertures 16 is 
dependent on the diference in the pressure of zone 13 and 
19. Since the pressure of zone 19 can be controlled by the 
openings 22, an excellent methodis provided for balancing 
the pressures throughout the entire system. In addition, the 
heat radiating elements of this invention are so con 




