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The present invention relates to a gas burner 
for producing a high concentration of radiant 
heat in a given area. The invention more spe 
cifically pertains to a burner organization for 
discharging a gaseous fuel mixture along the 
face of a ceramic member to provide a high ten 
perature Source of radiant heat in a piane Sub 
stantially parallel to the Wall of the furnace in 
which the burner assembly is mounted. 

it is known to provide for the discharge of a 
mixture of gas and air through a nozzle into a 
cup-shaped ceramic member. The curvature of 
the cup tends to concentrate the radiant heat 
so that rapid burning of the fuel produces a con 
dition of focused radiant heat before the cup. 
As distinguished from such devices an object 
of the present invention is to provide for the 
discharge of the gaseous fuel mixture in a di 
rection generally parallel to and very close to 
the surface of a ceramic body to be heated to 
provide for a dispersion of heat over the face of 
the ceramic member in such a manier as to avoid 
focusing the heat. 
Another object of the invention is to provide a 

burner assembly wherein the gaseous fuel mix 
tire is discharged along a face of a ceramic block 
and the invention further pertains to ribs on the 
refractory block for intercepting the streams of 
burning fuel so as to provide for catalytic accel 
eration of combustion through intimate contact : 
of the fuel mixture with the hot ceramic body 
and ribs. 
Other objects and features of the invention 

will be apparent to those skilled in the art as the 
present disclosure proceeds and upon considera- : 
tion of the following detailed description and 
the accompanying drawing wherein an embodi 
ment of the invention is disclosed. 

in the diaWing: 
Fig. 1 is an elevational view of a burner ar 

rangement embodying the invention showing a 
face of a ceramic member associated with the 
burgher nozzle which is illustrated in section and 
taken on the line - of Fig. 2. 

Fig. 2 is a fragmentary sectional view taken 
on the line 2-2 of Fig. i. 

Fig. 3 is a sectional view of the burner nozzle 
taken on the line 3-3 of Fig. 4 and showing a 
central portion of the ceramic member in ele 
vation. 

Fig. 4 is a side elevational view of the burner 
tip. 

Referring to the drawing there is shown at 8 
a block formed of refractory material provided 
with a flat front face . The ceramic body 
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nozzle 22. 

2 
is adapted to be mounted with the face flush 
with an inner surface of a furnace wall. While 
the refractory element is shown as being of rec 
tangular shape it will be appreciated that other 
forms may be provided having a flat front face. 
A plurality of ribs 2 are carried by the front 
face of the ceramic block. The ribs 2 may vary 
in number and in the embodiment illustrated 
twelve of such ribs are provided which project 
forwardly from the face . The ribs 2 are 
formed of refractory material and are integral 
With the refractory member C. The ribs 2 
have arcuate shaped side edges and the ribs are 
arranged at an angle to true radial positions. 
Each rib 2 is provided with a convex edge is 
and a concave edge fl. An arcuate space 8 is 
accordingly provided between each pair of ad 
jacent ribs. A relatively large circular opening 
2 is provided in the ceramic member and it 
will be noted that the inner ends of the ribs 
terminate short of the periphery of the opening 
2. 
A burner is mounted in the opening 2. The 

burner includes a nozzle 22 which is generally 
of cup shape and may be threaded onto a pipe 
23 which is of smaller diameter than the open 
ing 2 f. Gas under a relatively high pressure is 
supplied to the burner through a supply tube 2 
having a small orifice at the inner end 26 for 
discharging the gas at relatively high velocity 
into a tubular conduit 27. The conduit 2 is 
connected to the pipe 23 at 28. Primary air is 
entrained in the gas issuing into the tubular con 
duit 27 for mixture with the fuel. The gas and 
air mixture moves forwardly into the cup shaped 
burner nozzle 22. 
The burner nozzle is provided with a plurality 

of circumferentially spaced discharge orifices 
3 and one of such openings is provided for dis 
charging the fuel mixture between each pair of 
ribs 2 as shown in Fig. 1. An inverted conical 
end portion 33 is provided on the burner tip for 
deflecting the gaseous mixture towards the dis 
charge orifices 3. A plurality of cooling fins 35 
are provided on the periphery of the cup-shaped 

The number of cooling fins 36 may 
vary and in the embodiment shown in the draw 
ing eight of such fins are provided in equally 
spaced relationship around the periphery of the 
nozzie 22. The fins 36 are of such dimensions 
as to fit within the opening 2 in the ceramic 
block and thereby position and center the for 
ward end of the burner structure within the re 
fractory member. 
The burner assembly includes means for ad 
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mitting secondary air to the presence of burn 
ing fuel in the event that such an air supply is 
necessary or desired. The burner structure may 
be attached to the ceramic block by ineans 
of a bracket structure 38 and secondary air inay 
enter the opening 2 in the direction of the air 
rows 39. A disc 4 is mounted for sliding move 
ment on the pipe 23 so as to control the volume 
of secondary air that may enter the opening 2 
and move to the presence of the burner tip. 
In operation the burner assembly provides for 

the discharge of a mixture of gas and primary 
air from the discharge ports 3 in radial direc 
tions. The ports 3 are so disposed as to direct 
the fuel mixture in a common plane which is 
substantially parallel and quite close to the flat 
front face of the ceramic member it. A plu 
rality of jets of burning fuel are thus provided 
which radiate from the burner nozzle 22 along 
the flat front surface. ff. Each discharge orifice 
3 is so positioned as to direct a jet of burning 
fuel into one of the spaces 8. The concave air 
cuate edges it of the ribs 2 intercept tile 
streams of burning fuel. The curved shape of 
the passages 8 therefore force the burning gas 
to change direction and accordingly creating 
turbulence and further contact of the burning 
gases with the refractory surface f l and the ribs 
2. The contact of the burning fuel With the 

raised curved ribs sets up a condition of 'Sur 
face combustion' in which the combustion re 
gtions are accelerated catalytically through in 

timate contact. With the raised ribs 2 and the 
flat surface it. The refra.gtory body including the 
ribs are thus richly heated to provide a source of 
radiant heat. The curved ribs 2 in association 
with the discharge ports 3 provide means for 
diverting the burning gases and accordingly for 
dispersion of the heat over a relatively large area. 
of the ceranic member ... he curved ribs also 
provide for the maintenance of a high tempera 
ture in the burning zone to accelerate Combustion 
and means for the preservation of kindling of the 
fuel mixture as: it emanates from the nozzle 22. 

In some instances it may be necessay to pro 
vide additional means. for maintaining kindling 
of the fuel mixture as it issues from the dis 
charge ports 3.f. If desired the nozzle 22 may be 
provided with additional openings 3, and in the 
embodiment illustrated four of such Openings are 
provided at spaced points around the inverted 
cup-shaped nozzle 22. The Openings 5 converge 
at their oute ends towards the Outer ends of 
sone of the discharge orifices. 3d. The fuel mix 
ture-issuing from the openings 5 Will thus inter 
mingle with the fuel mixture escaping through 
some of the discharge orifices. 3-i to. provide for 
increased kindling of the gaseous mixture. 
While the invention has been described with 

reference to speeific structural features it Will be 
understood that changes may be raade in the de 
tails as well as the combination of elements. 
such modifications in the structure and in the 
general organization and others may be made 
without departing from the Spirit and Scope of 
the invention as set forth in the appended claims. 
What we claim and desire to secure by Letters 

Patent is: 
1. A burner assembly' for gaseous: fuel coin 

prising, a member formed of refractory material 
and having a flat front faee, Said member having 
an opening therethrough, a burner nozzle mount 
ed in said opening, a plurality of Spaced ribs 
formed of refractory material and carried on the 
front face of said member and arranged general 
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4 
ly radially of said opening, said nozzle having 
discharge orifices therein with the axes of Said 
orifices arranged in radial positions and in a 
plane substantially parallel to and closely adja 
cent the front face of said member, means for 
supplying a gaseous fuel mixture under preSSure 
into the nozzle, each of said discharge orifices 
being disposed to direct the fuel mixture into a 
space between inner ends of adjacent ribs, and 
each of Said ribs having an edge portion disposed 
at an angle to a radial position to be engaged by 
burning fuel issuing from said portS. 

2. A burner assembly for gaseous fuel compris 
ing, a member formed of refractory material and 
having a flat front face, said member having ail 
opening therein, a burner nozzle mounted in Said 
opening, a plurality of refractory ribs carried by 
the front face of said member, said ribs being 
disposed generally radially of Said opening and 
each rib having a concave and a convex side edge 
to provide an arcuate space between adjacent 
ribs, said nozzle having radially disposed dis 
charge orifices therein. With the axes of Said ori 
fices arranged in a plane Substantially parallel 
to and adjacent the front face of said member, 
means for Supplying a gaseous fuel mixture under 
preSSure into the nozzle, and said discharge ori 
fices being disposed to direct the fuel mixture 
radially of Said opening into said Spaces between 
the ribs. 

3. A burner assembly for gaseous fuel compris 
ing, a ceramic member having a flat face, said 
member having an opening through a central 
portion thereof, a burner nozzle mounted within 
Said Opening, a plurality of ribs formed of ceramic 
material integral With Said member on Said face 
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and extending generally radially outward from 
Said opening, each rib having side edge portions 
disposed at an angle With respect to radii ex 
tending from Said opening to provide a space 
between adjacent ribs, defined by the side edges 
of the ribs, Said burner nozzie having circumfer 
entially Spaced discharge orifices with the axes 
thereof in radial positions and arranged in a 
common plane substantially parallel to and ad 
jacent the face of said ceramie. member, means 
for Supplying a gaseous fuel mixture into the 
burner nozzle, and each of said discharge orifices 
being disposed to direct the fuel mixture into a 
Space between inner ends of adjacent ribs so 
that the fuel mixture: in moving outwardly from 
the burner nozzle engages side edges of the ribs. 

4. A burner assembly for gaseous fuel coin 
prising, a member formed of refractory material 
having a fiat face, said Iaember having an open 
ing therein, a burner nozzle. mounted within said 
opening, means for Supplying a gaseous fuel mix 
ture into the burner nozzle, a plurality of re 
fractory ribs carried by the face of said member 
extending generally radially outward from posi 
tions adjacent said opening, each of said ribs 
having a longitudinal concave side edge and a 
longitudinal convex side edge substantially paral 
lel with the concave edge to provide an arcuate 
space along said face between adjacent ribs, and 
Said burner nozzle having discharge orifices 
therein arranged to direct the fuel mixture radi 
ally between inner ends of adjacent ribs along 
the face of the refractory member between the 
ribs and into engagement with the concave side 
edges of the ribs. 

5. A burner assembly for gaseous fuel compris. 
ing, a ceramic membert having a flat front face, 
said member having an opening in a central por 
tion: thereof, a burner nozzle mounted within 
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said opening, a plurality of ribs formed of ceramic 
material carried by said member on the front face 
thereof extending generally radially outward 
from said opening, each rib having substantially 
parallel side edges both disposed at an angle 
with respect to a true radial position to provide 
a space between adjacent ribs along the said front 
face, said burner nozzle having discharge orifices 
therein with the axes thereof arranged in radial 
positions and in a common plane substantially 
parallel to and adjacent the front face of Said 
ceramic member, means for Supplying a gaseous 
fuel mixture into the burner nozzle, each of Said 
discharge orifices being disposed to direct the 
fuel mixture into a space between inner ends 
of adjacent ribs So that the fuel mixture in mov 
ing outwardly from the burner nozzle engages 
side edges of the ribs, and said burner nozzle 

10 

5 

8 
having openings therein converging at their outer 
ends towards outer ends of some of said discharge 
Orifices. 

JOHN S. ZINK. 
ROBERT D. REED. 
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