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This invention relates to means and method for developing. radiant heat by burning ext 
plosive gaseous mixtures while in contact 
with a refractory surface. 
In prior methods of burning explosive gase 

ous mixtures where combustion takes place on 
the surface of a permeable refractory bed at 
normal rates of combustion and the products 
of combustion are allowed to pass through the 
bed, an increase in the rate of combustion will 
force the zone of combustion into the refrac: 
tory bed and reduce the amount of radiant 
heat thrown off from the impact surface, and where an explosive gaseous mixture is forced 

s through a porous and permeable refractory 
diaphragm and combustion allowed to take 
place on the exit side of the diaphragm, the 
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zone of combustion is localized on the exit 
side by a fixed rate of combustion. More 
over, if the rate of combustion drops, the 
combustion zone of the mixture recedes into 
the refractory bed and if the rate of combus 
tion is increased there will be a blow off. In 
either case there is a decrease in the amount 
of radiantheat thrown off from the radiating 
surface. In my invention the Zone of com 
bustion is confined to the surface of the re 
fractory bed regardless of the rate of com 
bustion and thus the highest possible heats 
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radiating efficiency is obtained for all rates 
of combustion. 
In accordance with the present invention 

explosive gaseous mixture is directed along 
the line of curvature of a combustion bed hav 
ing a concaved surface and is caused to burn 
'while moving along the surface of the bed. 
The bed therefore becomes ity hot and 
gives forth radiant heat. The surface of the 
combustion bed is preferably provided with 
corrugations extendin 
of curvature of the E in order among other 
things that the flow of the gases may be con 
fined to individual paths. The grooves thus 
formed are preferably made relatively deep 
and narrow in order to more rapidly retard 
the velocity of the explosive mixture to a 
point corresponding to that of flame propa 
gation in the mixture and the ridges are 
preferably made relatively narrow in order 
to more quickly become incandescent. 

For a more complete understanding of the 
invention reference is made to the detailed 
description taken in connection with the ac 

parallel with the line 

companying drawings forming part of this specification. 
Referring to the drawings, 
Fig. 1 is a cross sectional view of a fur s embodying the principles of my inven 
O. 

Fig. 2 is a perspective view of an openheat ing apparatus embodying myinvention, parts 
being broken away. 

Fig. 8 is a cross section taken on line 3-3 
of Fig. 1 and illustrating one form which the 
grooves and ridges may take. 

Fig. 4 shows a modified form of corrugated 
surface of the combustion bed. 

Fig. 5 is an elevation of the combustion bed 
surface shown in Fig. 1 and showing how 
the grooves preferably increase in width in a 
direction away from the place where the com 
bustible gases are initially introduced into 
the grooves, the view being a fragmentary 
portion between lines 3-3 and A-A of 
Fig. 1. 

In the furnace shown in Fig. 1, the walls of 
the heating chamber are generally indicated 
at 10 and the chamber is shown as substan 
tially circular in cross section. However, 
such showing is merely for illustrative pur 
poses. The chamber walls beyond the initial 
curvature at the bottom chamber or above 
the line 3-3, for example, may be straight 
if desired, without departing from the spirit 
of the invention. The interior walls of the 
chamber form a combustion bed against 
which the explosive gaseous mixture burns. 
Projecting through a longitudinally extend 
ing opening in the bottom of the chamber is 
a tube 12 leading from a combustible mix 
ture supply chamber 14. From the tube 12 
the mixture is directed in opposite directions 
against the lower curved part 16 of the com 
bustion bed. The mixture thus impinged 
against the curved surface flows upwardly 
and begins to burn where the velocity of the 
mixture equals that of flame propagation in 
the mixture, the products of combustion is 
suing from the chamber through a suitable 
flue or opening generally indicated at 18. In 
asmuch as the mixture burns against the 
combustion bed, the bed becomes incandescent 
and constitutes a source of radiant heat for 
heating the chamber. 
The means associated with the tube 12 for 

directing the explosive gaseous mixture 
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against the combustion bed may take any 
suitable form. In the form shown in Fig. 1, 
the top of the tube is open, and in relatively 
closely spaced relation therewith is a longi 
tudinally extending flat block 20. Through 
the space between the block and the top of 
the tube, the explosive mixture issues with a 
velocity sufficient to prevent back flash as will 
be readily understood. This block may also 
serve as the bed of the heating chamber and 
may be laterally extended into proximity 
with the combustion bed as shown. The tube 
12 connects with the supply chamber 14. As 

: a means for supplying the supply chamber 14 
S. with explosive gaseous mixture, there has 
been shown a gas supply pipe 22 haying a 
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restricted orifice which discharges into a 
Wenturi tube 24 connected with the supply 
chamber. The gas in passing into the Wen 
turitube entrains air as will be readily under 
stood. 
While it is preferable to burn a perfect ex 

plosive gaseous mixture, it will be understood 
that the quantity of combustion supporting 

25 gas may be varied to suit conditions. For in 
stance, it may be desirable to direct a rela 
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tively rich mixture into the combustion bed 
and depend upon the jet entraining enough 
air in the vicinity of the combustion bed to 
completecombustion. Tothis end the opening 
in E. bottom of the chamber may be larger 
than the outside diameter of the tube as indi 
cated at 26. 
The combustion bed in addition to being 

curved where the combustible mixture is im 
pinged thereagainst is also formed with a 
corrugated surface, the grooves or channels and ridges extending in parallelism with the 
line of curvature. The channels are indicat 
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sture to well defined paths of flow but also 
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ed at 28, and the ridges at 30. The channels are preferably relatively deep in order not 
only to better confine the combustible mix 
and primarily by frictional action to more effectually in the velocity of the injected 
mixture to that at which propagation of in 
flammation will take place. As the fuel burns 
the ridges will become highly heated and thus 
accelerate combustion and radiate freely the 
heat of the fuel. The cross sectional shape of 
the ridges may vary from those having par 
allel sides to those having outwardly con 
verging sides as shown in Figs. 2 and 4, re 
spectively. The inverted V-shaped form of 
ridge offers a stronger construction and may 
be more (desirable for that reason but on the 
other hand a parallel-walled ridge offers a 
somewhat better flow channel for the gases. 
Due to the fact that the velocity of the gases 
decreases the farther they get froin their 
original point of entry, the flow channels 23 
may gradually widen out in the direction of 
flow to allow a freer upward flow of the prod 
ucts of combustion. In such case the par allel-sided ridges will gradually decrease in 
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thickness (see Fig. 5,) without necessary de 
crease in height and the thinner sections will 
remain substantially as hot or hotter as their 
thicker sections notwithstanding that the 
burnt gases are beginning to cool. 
A furnace having a heating chamber whose 

side walls constitute sources of radiant heat 
is a very desirable form of furnace as will be 
readily appreciated and my invention offers 
a simple and practical construction for such 
a furnace. For some classes of work it may 
not be entirely practical to make the heating 
chamber fully circular in cross section but 
where circumstances permit such form is 
much to be desired as the heat from the com 
bustion bed side walls is then radiated onto 
the work from all sides. 
Fig.2 shows how my invention may be 

embodied in an open type of heating appa 
ratus. The combustion bed 10' has a lower 
curved part 16 and channels 28’ and ridges 
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30’ corresponding to the parts 16, 28 and 30 
in the furnace construction already de 
scribed. This combustion bed 10' also shows 
how the upper part of the ridges may be ex 
tended forwardly with respect to the bottom 
of the channels in order among other things 
to provide a more pronounced flue construc 
tion 10 for the upwardly flowing products of . 
combustion, it being noted that the upper 
part of the combustion bed as determined by 
the bottom of the groove is shown as straight. 
The means for iii. the combustible 
gases into the grooves may conveniently take. 
the form of a lipped tube 12 connected with 
a supply pipe 32 leading from a suitable 
source of supply of combustible gaseous mix 
ture as will be readily understood. 
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As already indicated the principles of this 
invention may be embodied in various forms 
of heating apparatus, and I therefore intend 
no limitations on the invention except as may 
be expressed in the appended claims. 
What is claimed is: 
1. The method of burning explosive gas 

eous mixtures, which consists in driving the 
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mixture with a velocity greater than the rate 
of propagation of inflammation through the 
mixture against the surface of a corrugated 
combustion bed and parallel with the corru 
gations therein, whereby the mixtureis caused 
to enter the grooves ythe corrugations and 
its flow velocity reduced by friction to the 
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rate of propagation of inflammation, and 
burning the mixture in the grooves of the 
corrugations. 

2. The method of burning explosive gas 
eous mixtures, which consists in causing the 
mixture to flow with a velocity greater than 
the rate of propagation of inflammation 
through the mixture and then reducing the 
yelocity to the rate of propagation by caus 
ing the mixture to flow against the surface of 
a corrugated combustion bed and parallel 
with the corrugations therein, and burning 

20 

25 

lso 



1,704,875 3 

the mixture in the grooves and on the ridges the surface of an incandescent corrugated 10 
of the corrugated surface. combustion bed and parallel with the corru 

3. The method of producing radiant heat, gations formed therein, reducing the velocity 
which consists in combining a fuel in a finely to the rate of propagation of inflammation 

a divided state with a combustion supporting by frictional contact with the corrugated sur 
gas in proportions to form an explosive gas- face, burning the mixture while in contact 15 
eous mixture, driving the mixture at a ve- with the corrugated surface. 
locity greater than the rate of propagation In testimony whereof I affix my signature. 
of inflammation through the mixture against SIDNEY PARHAM WAUGHN. 


