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Li{UED AND SASECUS FJEL BURNER ASSEy:- 
RY PRODUCING A FAN-SHAPED FAME 

Rcbert Sc. Reed, Taisa, Ckia, assignor to gian first Cobra 
pany, Trisa, Okla., a corporation of Belaware 

Fied Dec. 4, 1962, Ser. No. 244,628 
3 Ciainas. (C. 158-i) 

The present invention relates to a burner assembly for 
the combustion of gaseous fuel and liquid fuel and means 
in association with the burner heads for such fuels pro 
viding a relatively thin fan-shaped flame and structure 
promoting stable combustion of the gaseous fuel and 
stable burning of the liquid fuel. 
An object of the invention is to provide means for gluid 

ing controlled limited quantities of air into the presence 
of the burning liquid fuel so as to promote stable burning 
of the liquid fuel and to provide for the supply of addi 
tional quantities of air into the presence of the burning 
liquid fuel at a zone remote of the initial combustion to 
insure complete combustion of the liquid fuel without 
chilling the burning liquid and to provide means for guid 
ing such additional quantities of air to the presence of the 
burner heads for the gaseous fuel and the burning gaseous 
fuel. 
A more specific object of the invention is to provide a 

shroud within which a nozzle for the liquid fuel is ar 
ranged and into which limited quantities of air are ad 
mitted to provide for stable burning of the liquid fuel and 
to provide burner heads for discharging gaseous fuel ad 
jacent a downstream end of the shroud including a ceramic 
member forming a portion of means guiding additional 
controlled quantities of air to the presence of the burning 
fuels beyond the downstream end of the shroud and means 
providing for stable ignition of the burner heads for the 
gaseous fuel. 

Another object of the invention is to provide a burner 
assembly for developing a relatively thin fan-shaped flame 
of burning liquid fuel and to provide a burner assembly 
for developing a similar shaped flame of burning gaseous 
fuel. 

Other objects and features of the invention will be ap 
preciated and become aparent to those skiiled in the art 
as the present disclosure proceeds and upon considera 
tion of the following detailed description taken in con 
junction with the accompanying drawings wherein an em 
bodiment of the invention is disclosed. 

in the drawings: 
FIG. 1 is a sectional elevational view of a burnei and 

refractory assembly taken on the line - of FIG. 2. 
Fig. 2 is a sectional pian view taken on the line 2-2 

of F.G. 1. 
FiG. 3 is an elevational view of the downstream end 

of the assembly. 
F.G. 4 is an enlarged fragmentary sectional view taken 

on the line 4-4 of FIG. 3. 
FIG. 5 is a fragmentary sectional view taken on the 

line 5-5 of FIG. 4. 
FiG. 6 is a sectional view of the refractory member 

with burner elements omitted. 
The invention pertains to a burner assembly for indus 

trial purposes for producing a generally flat fan-shaped 
flame from the combustion of liquid fuel and gaseous fuel 
and developing as much as four and one-half million Brit 
ish thermal units per hour. A wall of a furnace with 
in which heat in such quantities is to be produced is in 
dicated at 18. An elongated rectangular shaped opening 

is provided in the wall 0 for accommodating an elon 
gated generally rectangular shaped refractory member 2. 
The member 12 may be formed of any suitable ceramic 
material and is adapted to fit within the rectangular shaped 
opening i. The downstream end portions of the refrac 
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tory member 2 may be flush with the inner surface of the 
wall it. The upstream end portions of the refractory 
member 2 may also be flush with the exterior of the 
wall 9. 
The refractory member includes a top wall ió and a 

bottom wall 7. End walls 8 and 19 join the top and 
bottom walls 6 and 7 and the refractory member 2 
may be formed as a unitary ceramic body. The end 
walls 18 and 9 are relatively thick as will be appreciated 
upon a consideration of FG. 2. An angular face 2 is 
formed on the downstream portion of the end wall 8. 
The angular face 2 flares from the center line of the 
burner assembly or the axis of the liquid fuel burner. A 
similar angular face 22 is provided upon the downstream 
portion of the end wall 19 which flares from the center 
line at the burner assembly. A rectangular shaped open 
ing 24 is provided through the refractory member. 
A housing 26 is provided at the exterior of the wall 8 

and may be secured thereto in any suitable manner to span 
the opening 24 provided through the refractory member 
2 and to provide means for supporting the burner heads 
thereon and to support air registers for controlling quan 
tities of air admitted to the presence of the burner head 
for liquid fuel and to the furnace chamber through the 
opening 24 in the refractory member. The front wall 27 
of the houising 26 is provided with an opening 23 which is 
encased by a stationary air register member 259 of a hemi 
Spherical shape having openings 31 therein. A hemi 
Spherical shaped sleeve 32 is mounted for rotation on the 
stationary member 29 and openings 33 may be brought 
into registration or partial registration with the openings 
3i. The stationary member 29 of the air control device 
is supported by the front wall 27 of the housing 26. 
A nozzle 33 is arranged within the housing 25 and 

is supplied with liquid fuel and an atomizing medium 
through a supply pipe 37. A guide tube 38 extends 
through the stationary air register member 29 and pro 
vides support for the pipe 37 and the nozzle 36. A 
shroud 42 is supported by the front wall 27 of the hous 
ing 23. The shroud 41 has a top wall 43 and a bottom 
wall 44 which are in substantial parallel relationship. 
The shrolid includes angular side walls $6 and 47 which 
diverge from each other in proceeding downstream of the 
burner assembly as best shown in FIG. 2. The shroud 
extends into the opening 24 in the refractory member 2. 
The inner faces of the side walls 46 and 47 are substan 
tially parallel with respect to the angular faces 21 and 22 
formed on the end walls of the refractory member. 
The air register assembly formed of the elements 29 

aid 32 provides for the control of the volume of air 
admitted to the presence of the burner nozzle 36. This 
air register and the openings 34 and 33 therein are such 
that only limited quantities of air may be admitted to 
the upstream end of the shroud 45 to permit initial burn 
ing of the liquid fuel before additional quantities of air 
are allowed to move into the presence of the burning 
liquid fuel. Such an arrangement develops sufficient 
heat within the shroud 41 to provide for continued stable 
burning of the liquid fuel. 
The top wall 5i of the housing 26 is provided with 

openings 52 and the bottom wall 53 is provided with 
openings 54. A slidable door 56 mounted under the top 
wall 51 may be moved transversely of the assembly by 
means of a handle 57. The door 55 is provided with 
apertures which may be brought into registration or par 
tial registration with the openings 52. A similar slidable 
door 6i is provided overlying the bottom wall 53 and 
is manipulated by a handle 62 to control the admission 
of air through the botton wall of the housing 26. 
The shroud 45 is spaced from the top and bottom walls 

of the refractory member 12 and from the side walls 
8 and i9 so that the generally rectangular shaped open 
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ing 24 permits air entering the housing 26 to move fur 
naceward. The top wall 16 and the botton Wall 7. 
may be arcuate shaped as indicated at 66 (F.G. 6) to 
facilitate movement of the air through the opening 24. 
The assembly includes two burner heads 67 and 68 

for the gaseous fuel. The burner head 67 is mounted 
in a recess 71 (FIG. 3) provided in the top wall 16 
of the refractory member. The burner head 68 is 
mounted in a similar recess 72 formed in the bottom 
wall 17 of the refractory member. A gaseous fuel mix 
ture is supplied through a conduit 76 and conduits 77 
and 78 which extend through openings in the wall 27 
of the housing 26 and into operative association with 
the burner heads 67 and 68. 
The burner head 67 is provided with a plurality of 

main discharge ports 8 which may be arranged in a 
row as shown in FIG. 3. The burner head 68 is provided 
with a similar group of discharge ports 82. A smaller 
number of discharge ports 83 are provided in the burner. 
head 67 and similar discharge ports 84 are provided in 
the burner head 68. The discharge ports 83 have their 
axes disposed to discharge the fuel escaping therethrough 
against the under surface 86 of the top wall 16 of the 
refractory member 12 and an area of eddy currents. 
of burning fuel is provided adjacent the exit ends of the 
ports 83 as shown in FIG. 4 to kindle and rekindle the 
gaseous fuel escaping through the main discharge ports 
32. A similar condition is developed adjacent the exit 
ends of the discharge ports 84 and their engagement with 
the surface 87 on the bottom wall of the refractory 
member 12. - 

The discharge ports 81 and 82 of the burner heads 
67 and 68 in addition to being disposed at an angle to a 
horizontal plane as shown in FIG. 4 are also arranged 
so that the axes diverge from each other in proceeding 
furnaceward as shown in FIG. 5. 
escaping through the discharge ports 81 and the discharge 
ports 82 converge towards a horizontal plane formed by . 
the center line of the burner assembly or a horizontal 
plane defined by the axis of the nozzle 36 as shown in 
FIG. 1. The fuel streams from the main discharge ports 
81 and 82 meet along such a plane as indicated in FIG. 1. 
The angular relationship of this impingement of the fuel 
streams is such that the resultant of the energy of the 
fuel streams is downstream of the assembly and the 
impingement also creates a thin flame which is of fan 
shape. The ports 83 and 84 are shielded from the air 
passing over the top and bottom walls 43 and 44 of the 
shroud to maintain kindling of the fuel discharged 
through the ports 8i and 82. - 
The nozzle 36 for the liquid fuel is provided with 

discharge ports 86 arranged to project a relatively thin 
fan-shaped pattern and the ports in the nozzle 36 desir 
ably flare as shown in FIG. 2. The liquid fuel discharged 
through the ports 86 provides a relatively thin fan-shaped 
flame. Controlled and limited quantities of air admitted 
through the opening 28 provide stable burning of the 
liquid fuel to be attained before there is any chilling of 
the burning liquid fuel by additional air which enters 
through the rectangular opening 24 in the ceramic mem 
ber 12 downstream of the shroud 41. 

If there is simultaneous operation of the burners for 
both types of fuels fuel streams issuing through the dis 
charge ports 81 and 82 meet each other along the plane 
of the burning liquid fuel and the resulting flame repre 
senting a combination of the burning gaseous fuel and 
the liquid fuel provides a relatively thin fan-shaped flame. 

The gaseous fuel. 

4. 
The quantity of air downstream of the shroud 45 may 
readily be controlled by the positioning of the doors 
56 and 6. 
While the invention has been described with reference 

5 to a particular organization of elements it will be appre 
ciated that changes may be made in the components 
along with alterations in the overall assembly. Such 
modifications and others may be made without departing. 
from the spirit and scope of the invention as set forth in 

10 the appended claims. - 
What I claim and desire to secure by Letters Patent is: 
1. A burner, and refractory assembly comprising, a 

refractory member having top and bottom walls and end 
walls forming an opening therethrough, said opening being 

15 generally rectangularly shaped in cross section, faces on 
the end walls of said refractory member flaring from each 
other in proceeding to one end of the refractory member 
and defining side faces of said opening, a shroud Sup 
ported within said opening having top and botton walls, 

20 walls on said shroud diverging from each other and Sub 
stantially parallel to said faces, said shroud having an 
upstream end, a liquid fuel burner tip within said shroud, 
means associated with the fuel burner tip for developing 
a thin fan-shaped flame within the shroud and with the 

25 fame projecting therefrom into said refractory member, 
means for admitting controlled quantities of air into the 
upstream end of said shroud and into the presence of the 
fan-shaped flame therein, said top wall of the refractory 
member having a first recess...therein, a first burner head 

30 for gaseous fuel mounted within said recess and Spaced 
above the top wall of said shroud, said bottom wall of 
the refractory member having a second recess therein, a 
second burner head for gaseous fuel mounted within 
said second recess and spaced below the bottom wall of 

35 said shroud, means for supplying a gaseous fuel mixture 
to said burner heads, means for admitting controlled 
quantities of air for movement through said opening ex 
ternally of said shroud, said burner heads having discharge 
ports therein with projections of their axes converging 

40 towards an extension of a plane through said shroud which 
is substantially perpendicular to said faces, and the axes. 
of the discharge ports in each burner head diverging from 
each other in proceeding from the discharge end of the 
associated burner head. - 

2. A burner and refractory assembly according to claim 
1 wherein the first burner head has other port means 
which discharge some of the gaseous fuel against the top 
wall of the refractory member, and said second burner 
head has other port means which discharge some of the 

50 gaseous fuel against the bottom wall of the refractory 
member. 

3. A burner and refractory assembly according to claim 
1 wherein the opening in the refractory member has a 
mouth and arcuate surfaces define the mouth of the open 

99 ing. 
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