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1 Claim. (Cl. 158—116) 

The present invention relates to burners for use in 
association with the tubes which carry water along the 
inner wall of a furnace so that more than one type of fuel 
may be burned in the furnace and to provide for heating 
in the event that one source of fuel should become ex 
hausted. 
The prior art includes burner structures adapted to be 

mounted on the wall of a furnace so as to ?re from be 
tween the water tubes which are arranged along the inner 
face of the ?re box wall of a boiler or furnace. Such 
prior devices are usually of circular construction which 
requires that the water tubes be bent or arcuate shaped 
to permit installation of the burner. Such alteration of 
the water tube is a costly operation and one of the ob 
jects of the present invention is to provide a burner struc 
ture that may be mounted in position to ?re between the 
tubes of a water wall furnace without the necessity of 
rearranging the straight pipes which form the steam gen 
erating tubes. 
Another object of the present invention is to provide a 

burner structure so constructed as to partly span an outer *' 
circumferential portion of a tube of a water wall furnace 
so as to properly position the burner head to discharge the 
fuel mixture across streams of secondary air entering be 
tween the water tubes and to so position the burner head 
as to be shielded by the water tube. 
Another object of the invention is to provide a fuel 

burning device so constructed that the burner head may 
straddle a water tube of the water wall furnace to dis 
charge the fuel mixture in separate streams to provide a 
heating ?ame on each side of the water tube which is 
straddled and to direct the main ?ames of the burner at 
an angle to the secondary air moving into the furnace and 
induced to flow inwardly by the draft present in the ?re 
box along each side of the water tube which is straddled. 

Other objects and features of the invention will be more 
apparent as the present disclosure proceeds and upon con 
sideration of the following detailed description and the 
accompanying drawing wherein an exemplary embodiment 
of the invention is disclosed. 

In the drawing: 
Fig. 1 is a side elevational view of a burner head em 

bodying the invention. 
Fig. 2 in the left hand portion is a plan view of the 

burner head while the right hand portion is a section 
taken on the line 2—2 of Fig. 1. 

Fig. 3 is a plan view partly in section showing a burner 
exhibiting the invention in association with a water tube 
with a fragmentary portion of a furnace wall illustrated 
in section. 

Fig. 4 is a diagrammatic plan view showing one arrange 
ment of burners with the tubes of a water wall furnace. 

Fig. 5 is a similar view showing another arrangement 
of the burners in association with the tubes of a water 
wall furnace. 
The usual water wall furnace includes a plurality of 

tubes 11 arranged along the inner face 12 of a furnace 
wall such as shown at 10. These tubes 11 are ?lled with 
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._ tubes are of different size. 

. is in part formed by the wall 13. 
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water and form a part of the steam generating equipment 
in combination with the usual boiler tubes. The water 
tubes 11 in addition to serving as means for rapid ab 
sorption of heat from the ?re box also serve to protect the 
furnace wall 10 from heat damage. The furnace is 
usually heated by a primary heat source, such as coal 
burned in the ?re box. The water tubes as represented at 
11 usually have an outside diameter of about three inches 
and these tubes are spaced from each other on approxi 
mately six or seven inch centers. An elongated opening 
may be provided in the furnace wall in which one or more 
burner heads of the type hereinafter described may be 
mounted. 
The burner is shown more clearly in Figs. 1 and 2 and 

the device is of elongated construction. The burner head 
15 is provided with an intermediate wall surface 16 which 
is impervious and may be substantially flat as shown in 
Fig. 2. This wall surface 16 is provided on the burner 
head for abutting one of the water tubes 11 as illustrated 
in Fig.‘ 3. The wall surface 16 thereby positions the head 
15 in relation to the water tube. A wall 13 extends 
angularly from the surface. 16 at approximately one 
hundred and thirty-?ve degrees, although this angle may 
be varied particularly when the diameters of the water 

A similar angular wall 19 is 
provided on the burner head 15 which may also be at an 
angle of approximately one hundred and thirty-?ve de 
grees with reference to the ?at wall surface 16. An 
elongated slot 21 is provided in an ear portion 22 which 

A similar shaped slot 
23 is provided in the car 24 which is in part formed by 
the wall 1?. The burner head is provided with converg 
ing rear walls 26 and 27 in proceeding rearwardly from 
the front end of the burner the rear portion of the burner 
terminates in a central opening 2%; which carries internal 
threads for connection to a fuel supply pipe 29 as shown 
in Fig. 3. 
A mixture of gas and primary air is supplied into the 

pipe 29 through a mixing device as represented at 31. The 
gas under pressure is supplied into the gas connection 32 
and through a mixing ori?ce 33. Air is entrained and 
moves into the mixing device 31 in the direction of the 
arrows 34. The primary air is thereby mixed with the 
fuel and moves forwardly in the pipe 29 and into the hol 
low burner head 15. A main flame is created by com 
bustion of the fuel mixture issuing from each of the elon 
gated discharge slots 21 and 23 to provide two main 
?ames throughout the length of the burner head with each 
having a pattern somewhat as indicated in phantom lines 
at 36 in Fig. 2. The main flames are thus projected on 
each side of the water tube as will be apparent from a 
consideration of Fig. 3. 
The car 22 of the burner head is provided with an 

arcuate wall portion 37 as shown in Fig. 2. Two rows of 
discharge ports 38 and 39 are provided which extend 
through the arcuate wall 37. The axes of the discharge 
ports and 39 are so angularly related to each other that 
the fuel mixture issuing from these ports converge at a 
point indicated at X. The fuel mixture may escape from 
the row of discharge ports 38 and the rows of discharge 
ports 39 which are both spaced along the length of the 
burner head and the fuel mixture issuing from these ports 
is in addition to that escaping from the elongated slot 21. 
A similar arrangement of ports is provided in an arcuate 
wall 41 forming a part of the car 24 of the burner head 
15. Two rows of spaced discharge ports (not shown) are 
provided in the arcuate wall 41 so that the fuel mixture 
issuing from these spaced discharge ori?ces converge in 
the manner as described in connection with the ports 
38 and 39. l 

A burner head 15 may be mounted in the opening in the 
furnace wall or a plurality of burner heads may be em 
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ployed and mounted in an end-to-end relationship by 
merely lengthening the opening in the furnace wall along 
one of the water tubes 11. Gas is supplied under pres 
sure into the pipe connection 32 and the gas and air is 
mixed .in proper proportions .in the mixing device 31. 
The fuel mixture moves through the pipe 29 and escapes 
through the elongated discharge slots 21 and 23 to provide 
a main ?ame at each side of the water tube 11. The nor 
mal furnace draft provided in the ?re box of ‘the furnace 
creates secondary air currents which move in the direc 
tion of the arrows 43 in Pig. 3. The volume of secondary 
air may be controlled by adjusting the position of the 
door 44 which slides on the pipe 29. 
The fuel mixture issuing from the rows of ori?ces 38 

and 39 provide for impingement of the streams of fuel 
being discharged through these ports. The major portion 
of the fuel is discharged through the elongated slot 21 
and smaller portions of the fuel mixture ?ows through 
the angularly disposed ports 38 and 39. The inductive 
effect of the fuel ?owing through the elongated slots draw 
the fuel after emergence from the ports 38 and 39 into the 
fuel stream issuing from the elongated slot 21. Thus 
gases co-rningling in the zone X throughout the length of 
the burner head are drawn into the main ?ame 36. A 
constant rekindling of the fuel in the presence of the slot 
21 is thereby provided even though there is an unusual 
rapid radiation of heat from the flame to the water tubes. 
A similar operating condition exists at the opposite side 
of the burner head in association with the slot 23. The 
fuel issuing from the elongated slot 23 draws fuel after 
emergence from the angular ports of the arcuate wall 41 
into the main stream issuing from the elongated slot 23. 
Thus constant rekindling of the fuel issuing from the elon 
gated slot 23 is maintained at this side of the burner 
head. 
A burner head of the type herein disclosed may be 

mounted behind adjacent water tubes 11 as shown in 
Fig. 4 and any number of burner heads 15 may be mounted 
in end-to-end relationship along any one of the~ water 
tubes 11. It is also possible to arrange the burner heads 
15 in association with alternate water tubes 11 as shown 
in Fig. 5. It will be observed that burner head is in 
each type of mounting concealed in back of the associated 
water tube. Thus slagging condition existing in the ?re 
box will not affect operation of the burner. 
While the invention has been described with reference 
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4 
to speci?c structural features and with regard to one type 
‘of burner it will be understood that changes may be made 
in the burner structure as well as the mounting thereof 
in association with a water wall furnace. Such modi?ca 
tions and others may be made without departing from 
the spirit and scope of the invention as set forth in the 
appended claim. 
What I claim and desire to secure by Letters Patent is: 
An elongated fuel burner head for gaseous fuel com 

prising, an intermediate front wall extending throughout 
the length of the burner head, a Wall extending forwardly 
from one edge of said intermediate wall at an obtuse angle 
with respect thereto and extending throughout the length 
of the burner head, a second angular wall extending for 
wardly from the other edge of the intermediate wall at 
an obtuse angle with respect thereto and extending 
throughout the length of the burner head, walls converg 
ing towards each other in proceeding rearwardly from 
ends of said burner head and having a central opening 
therein, wall means cooperating with one angular wall 
providing a hollow ear throughout the length of the burner 
head, additional wall means cooperating with the other 
angular wall providing a hollow ear extending throughout 
the length of the burner head, each ear having a slot 
therein extending throughout the length of the burner 
head with an edge of the slot de?ned by an inner surface of 
the associated angular wall, means for supplying a gaseous 
fuel mixture into the burner head through said opening, 
means guiding secondary air for movement over the outer 
surfaces of said wall means, a concave surface in an outer 
portion of each wall means generated about an axis sub 
stantially parallel to the length of the burner head, and 
said wall means having spaced discharge ports there 
through converging at'the concave surface through which 
minor portions of the fuel mixture may escape in direc 
tions generally transverse to the direction of movement of 
the secondary air for rekindling ‘the fuel mixture dis 
charged through said slots. 
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