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This invention relates to gas vburners and par 
ticularly to :a rapid combustion gas burner pro 
vided with a combustion chamber completely sur 
rounded by a combustion catalyst. 

It has been found that a neutral atmosphere is 
the most e?icient heating atmosphere, and it has 
.been a problem to construct a gas burner which 
will provide complete combustion within the 
burner and thus produce a neutral atmosphere 
immediately above the burner. .A reducing at 
mosphere is inefficient because there are unburned 
gases which are discharged into the air and thus 
a maximum heat output cannot be obtained. .An 
oxidizing atmosphere produces uncombined :oxy 
gen which forms oxides or scale on the heated 

Maximum heat 
and eiiiciency are obtained from a burner when 
the fuel is completely burned without producing 
any substantial volume of uncombined oxygen. 
In other words, a neutral atmosphere adjacent 
the top of the burner is the most-desirable atmos 
phere because it produces the most e?icient heat 
and does not produce unnecessary oxidation of 
the metal being heated. 

Substantially complete ‘combustion within the ' 
combustion chamber is necessary to produce 
maximum heat adjacent the top of the burner and 
to prevent combustion from taking place ‘around 
the work‘being heated where the work is placed 
immediately above the burner. 

It is an object of my invention to provide a 
novel and improved gas burner adapted to com 
pletely burn the combustible gases with-in the 
relatively small combustion chamber thereof by 
producing extremely high speed combustion with 
in the combustion chamber. 

It is another object to provide a gas burner 
having a combustion chamber completely lined 
with surface catalytic material capable of incan 
descence when heated to produce complete and 
rapid combustion within said burner. 

It is a further object to provide a burner hav 
ing a grid adjacent the discharge end thereof 
made from material capable of incandescence 
when heated to provide a surface catalyst to pro 
duce substantially complete and very rapid com 
bustion within the combustion chamber of the 
burner. 
These and other objects and advantages of my 

invention will more fully appear from the follow- » 
ing description made in connection with the ac 
companying drawings wherein like reference 
characters refer to similar parts throughout the 
several views and in which: 

Fig. 1 is a vertical sectional view of my im 
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2 
proved gas burner taken substantially along the 
line I-l of Fig. 2; 

Fig. 2 is a top plan view of my gas burner; and 
Fig. 3 ‘is a fragmentary horizontal sectional view 

taken substantially along the line 3-3 of Fig. 1. 
As ‘shown ‘in the accompanying drawings, I 

‘provide a gas burner having an outer casing 5 
with a substantially cylindrical central recess 6 
formed therein. An inner block 1 made from re 
fractory material and having a generally cylin 
drical shape is adapted to ‘be received in the re 
cess B in said outercasing 5. The block ‘I is hollow 
forming a generally cylindrical gas supply passage 
8 in the lower portion 9 which forms an annular 
abutment ‘shoulder ‘I [I at the toplof passage 8. The 
upper hollow portion of block 1 is ?ared outwardly 
toward the top, forming an inverted frusto-con 
ical combustion chamber I l. 
The upper portion of the casing 5 is bored out 

to form a 'frusto-conical aperture [2 ‘diminish 
ing toward the top ‘thereof and adapted to re 
ceive a slightly ‘tapered catalytic grid l3 therein. 
A refractory inlet grid I4 is inserted into the 
supply passage 8 and abuts the annular shoulder 
I0 therein. A metal sleeve I5 is ?xed to a base 
plate It‘ and is inserted into the supply passage 8. 
The base plate 16 has an inlet port I‘! and a pilot 
inlet aperture l8 formed therein and is adapted 
to abut the bottom of the burner when said sleeve 
‘I5 is inserted into the said passage 8 and com 
bines therewith to hold the elements of the ‘burner 
together in assembled position. A heat resistant 
gasket 23 is interposed between the top of said _ 
sleeve 15 and the inlet grid I4 to form a seal and 
provide an expansion ‘pad therebetween. A re 
inforcing ring l9 surrounds the lower portion of 
casing 5 in ?xed relation thereto and has an an 
nular horizontal ?ange 20 around the bottom 
thereof. ‘The base I6 has an annular recess 
around the .outer periphery thereof to receive the 
inner portion ‘of ?ange 20 and a plurality of cap 
screws 2] securely hold base [6 in retaining posi 
tion. A cylindrical pilot passage 22 extends ver 
tically upwardly through one side wall of inner 
block ‘I and is adapted to be aligned with pilot 
aperture l8 in base plate It. The lower grid I4 
has a plurality of deiusing apertures Ma: formed 
therethrough to equally spread the mixed gases 
across the area of the diminished intermediate 
hollow portion 9. The catalytic grid [3 has a plu 
rality of. apertures |3a formed therein and the 
combined area of these apertures I3a is in the 
form shown, substantially equal to the area of 
the diminished portion 9 of the combustion cham 
ber. 
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Assembly ‘ 

The upper catalytic grid I3 is initially inserted 
into the upwardly converging aperture [2 of cas 
ing 5, the tapered sides of said grid l3 wedging 
against the converging sides of the aperture I2. 
The inner block 1 is then inserted into the cylin 
drical recess 6 of casing 5 andsthe lower inlet grid 
i4 is placed therein with retaining sleeve l5 in 
serted therebelow in the lower cylindrical portion 
8 of the combustion chamber. The base plate It 
is then placed against the bottom of the assem 
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bled unit and the cap screws 2! secured in place ‘ 
to hold said base plate in position and retain the 
parts of the burner in assembled relation. The 
pilot aperture I8 is internally threaded to receive 
a supply tube for supplying fuel thereto. The 
inlet port fl is concentric relative tothe combus 
tion chamber and is also threaded to permit a 
conduit to be attached thereto to carry gas and 
air mixture into the combustion chamber. _ 

Operation 3 7 

The refractory material with which the com 
bustion chamber is lined becomes incandescent 
upon being heated and serves as a surface cata 
lyst to produce complete combustion within the 
combustion chamber. The upper catalytic grid 
13 is very important in heating and igniting sub 
stantially all of the combustible gases before they 
leave the combustion chamber and becomesin~ 
candescent almost immediately upon igniting the 
burner. By providing this upper grid 23 a large 
catalytic surface area is provided to ignite any 
unburned combustible gases before they leave the 
combustion chamber. This upper grid in addi 
tion to providing a large catalytic surface area 
also slightly retards the discharge of gases from 
the combustion chamber and increases the pres 
sure therein which is highly desirable for rapid i 
and eflicient combustion which is substantially 
completed within the combustion chamber. By 
completing the combustion within the combus 
tion chamber, the area surrounding the discharge 
opening from the combustion chamber will be 
maintained as 'a neutral atmosphere rather than 
a reducing or oxidizing atmosphere. As has been 
pointed out previously, this is highly desirable so 
as to permit the placing of the work to be heated 
immediately above the discharge opening from 
the burner which is the hottest point of this 
burner. In the case where extremely large pieces 
of work are being heated, this is particularly im 
portant because it permits the reduction on the 
size of the furnace in which the work is to be . 
heated as well as increasing the efficiency of the 
heating operation. 

It will be seen that I have provided a novel and. 
improved gas burner adapted to produce a neutral‘ 
atmosphere adjacent the . discharge opening 
thereof by completely burning all of the combus 
tible vgases within the combustion chamber there 
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4 
of. My burner incorporates the advantages of 
surface catalysis into the new and improved com 
bustion chamber design embodied in the burner. 
The catalytic grid I3 provides a relatively large 
incandescent area when heated which assures 
igniting of substantially all of the combustible 
gases before discharge thereof through said grid. 

It should be noted that the parts of the burner 
may be easily removed for replacement in case 
of breakage or deterioration of the refractory 
material. - 

. It will, of course, be understood that various 
changes may be made in the form, details, ar 
rangement and proportions of the parts without 
departing from the scope of my invention. 
What I claim is: - r 

‘ 1. ‘A' power type gas burner comprising a hollow 
casing having a combustion chamber formed 
therein, said combustion chamberhaving a sup 
ply inlet at one end and a discharge opening at 
the other end, said inlet being adapted to becom 

' nected to a source of combustible gas mised'with 
' a combustion supporting gas, said chamber ?ar 

25 
ing outwardly toward the top thereof, a grid of 
refractory materialv capable of incandescence 
when heated covering the discharge opening. ‘of 
said combustion chamber, the total combined 
cross-sectional area of the apertures in said ‘grid 
being substantially equal to the area of the com 
bustion chamber at the lower portion thereof. ‘ 

'2. A power type gas burner comprising a hollow 
casing having a combustion chamber formed 
therein and ?ared outwardly toward the top 
thereof, said combustion chamber having‘ a sup 
ply inlet'at one end and a discharge opening at 

r the other end, said inlet being adapted‘ torbe con 
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nected to a source of combustible gas mixed with 
a combustion supporting gas, a grid extending 
across said inlet to diffuse the gas supply'and 
evenly distribute the same throughout the com 
bustion chamber, said chamber flaring'outwardly 
at the upper portion thereof, a refractory grid 
capable of incandescence When heated covering 
the discharge opening of said chamber, the total 

' combined cross-sectional area of the openings in 
said upper grid being substantially equal to the 
area of the combustion chamber directly above 
the lower grid. _ . 

JOHN'G. CROSBY. _ 
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