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This invention relates to improvements in and 
relating to refractory bricks or radiants for use 
in the surface combustion of a combustible mix 
ture of gas and air. 
The type of burner to which the present inven 

tion is applicable comprises a cast iron box con 
taining a cover of refractory brick under which is 
an air and gas mixing chamber. 
The present invention comprises a surface com 

bustion burner of the type speci?ed, wherein the 
refractory brick is provided with a series of holes 
of which the lower portion of each hole is con 
tinued as a series of smaller holes leading from 
the air and gas mixing chamber. 
The brick may be provided with holes of about 

% inch diameter to a depth of about 2 to 3 inches 
opening out to 1/2 to 1 inch diameter and to» a 
further depth of about 4 to 5 inches. 
The refractory brick is cemented into the open 

ing of a cast iron box to form a gas tight joint, 
space being provided between the back of the 
brick and the bottom of the cast iron box to allow 
of means for admitting and the mixing of the air 
and gas, and the free entry of the mixture to the 
small holes in the refractory brick. 
The invention is illustrated by the accompany 

ing drawing in which Figure 1 is a sectional view 
of the burner and Figure 2 is a plan of the same. 
In this drawing 2 is the cast iron box, 3 the 

refractory brick, 4 the large holes therein, 5 the 
china clay plugs, 6 the small holes in the plugs. 
Air is introduced through an inlet 1 and passes 

through a restricted passage 8 in the air and gas 
mixing tube 9 conveying the air and. gas over a 
spreader H] to the mixing and distributing cham 
ber below refractory brick 4 and from thence to 
entrance to the small holes 5. 
The gas is admitted through a side passage H 

leading to a chamber I2 surrounding the re 
stricted portion 8 of the air inlet 1. 
The refractory brick 3 is ?xed in the box 2 

by cement 13. 
The gas and air mixture ?nds its way prefer 

ably under pressure through the small holes 6 and 
burns as a kind of Bunsen ?ame causing the sur 
face of the brick to become incandescent without 
visible sign of ?ame. In the usual type of burner 
the holes through which the gas and air mixture 
pass are too large to prevent back?re if the 
pressure falls so that the velocity of the gas and 
air mixture is below the rate of back-?re. This is 
an objectionable feature as if the gas and air 
mixture is checked to lower the temperature 
back-?ring occurs. 
According to the present invention this objec 

(Cl. 158—99) 
tion is overcome by using holes of a smaller 
diameter. It is well known that holes of less 
than T's inch diameter offer such a cooling effect 
to the gas and air mixture that no back-?ring 
occurs no matter what drop occurs in the pressure 
of the gas and air mixture. With the present 
method of manufacturing ?rebrick it is not com 
mercially possible to core holes of such small 
diameters and my invention provides for tubes 
made of china clay or any suitable refractory 
material cored with holes to the desired diameter. 
These tubes are extruded and no difficulty is 
experienced in their manufacture. These tubes 
are cemented into holes, provided in the bricks, 
to form a gas-tight joint, and. are about 11/2 inch 
to 2 inches deep, opening out to holes of about 
% to 1 inch diameter which depth prevents the 
heat from the radiant surface of the brick re 
ceding to the gas chamber thereby causing a 
back?re and also offers a su?icient cooling depth 
for the gas and air mixture. Another important 
feature of my invention is that the small diam 
eter of these holes through which the gas and 
air mixture issues greatly minimizes combustion 
noise which is objectionable when refractory 
bricks or radiants are used as heating elements 
for space heating. 
The apparatus made in accordance with this 

invention is applicable for use with low pressure 
gas and air blast and to high pressure gas and 
air plant, and to produce a face temperature up» 
to 14000 C. 
The refractory bricks may be made in two 

horizontal portions cemented together, the lower 
one containing the china clay tubes which may 
have from one to nine holes or more. 
The small holes may be about 1 millimetre in 

diameter and about 45 millimetres deep and the 
larger holes about 8 millimetres in diameter and 
of a depth to make the brick 4 to 8 inches thick. 
What I claim and desire to secure by Letters 

Patent is:—— 
1. In a surface combustion burner, means 

forming a mixing and distributing chamber, a 
block of refractory material having a plurality 
of passages extending therethrough from face to 
face thereof, and a plurality of elongated plugs 
of refractory material each formed with a plu 
rality of longitudinally extending holes of a 
diameter su?iciently small to prevent back ?ash 
ing to said mixing and distributing chamber, and 
each secured in one of said passages adjacent 
said mixing and distributing chamber. 

2. In a surface combustion burner, means 
forming a mixing and distributing chamber, a 
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?re-brick block having a plurality of elongated 
cylindrical passages extending therethrough from 
face to face thereof, and a plurality of elongated 
cylindrical, china clay plugs each formed with a 
plurality of longitudinally extending holes of a 
diameter su?iciently small to prevent back ?ash 
ing to said mixing and distributing chamber, and 
each cemented in one of said passages adjacent 
said mixing and distributing chamber. 

3. In a surface combustion burner, means 
forming a mixing and distributing chamber, a 
block of ?rebrick formed with a plurality of pas‘ 
sages extending therethrough, and each com 
prising a narrow portion adjacent the face of said 
block presented toward said mixing and distribut 
ing chamber and a Wider portion adjacent the 
opposite face of said block, and a plurality of 
elongated china clay plugs ?lling said narrow 
portions of said passages, and each formed with 

2,122,132 
a plurality of ?ne longitudinally extending holes 
of suf?ciently small diameter to prevent back 
?ashing to said mixing and distributing chamber. 

4. In a surface combustion burner, means 
forming a mixing and distributing chamber, a 
block of refractory material having one face 
thereof recessed to form a combustion chamber, 
and having a plurality of elongated cylindrical 
passages communicating at one end With said 
combustion chamber, and at the other end with 
said mixing and distributing chamber, and a 
plurality of elongated cylindrical, china clay plugs 
each cored with a plurality of longitudinally ex 
tending holes of a diameter suf?ciently small to 
prevent back ?ashing from said combustion 
chamber to said mixing and distributing chamber, 

- and each cemented in one of said passages in said 
block so as to ?ll said passage. 
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