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To all uvholm, it may concerºn.: 
Be it known that I, THOMAS F. SMITH, a 

citizen of the United States, residing at 
Tulsa, in the county of Tulsa and State of 

5 Oklahoma, have º invented certain new and 
useful Improvements in Burners, of which 
the following is a specification, reference be 
ing had therein to the accompanying diraW 

S. M 

10 T?his invention relates to devices for use 
in the combustion of fuel in a fluent state in 
a furnace or other place where heat is de 
sired. * 

It pertains particularly to a burner 
15 through which both liquid and gaseous fuels 

and an atomizing and propellant fluid un 
der pressure, such as steam, may be passed 
and discharged into a fire-box or other place 
of combustion. 

20 It is an object of the invention Soto ar 
range the parts that the burner may b? em 
ployed with liquid and gaseous fuel simul 
taneously or with either of Such fuels alone. 

W Another object of the invention is tolo 
25 cate the parts in such manner that complete 

mixture of liquid fuel with the propellant 
fluid is effected, so that dirip of fuel from the 
discharge end of the burner is avoided. 
Another object of the invention is to pro 

30 duce a burner through which a regulated 
flow of air therethrough is induced for the 
purpose of supplying the fuel with air in 
the quantities required for its most efficient 
combustion. 

35 When considered in connection with the 
description herein, the characteristics of the 
invention will be apparent from the accom 
panying drawings, forming part hereof, 
wherein embodiments of the invention are 

40 disclosed, for purposes of illustration. 
Although the disclosures herein exemplify 

what now are considered to be preferable 
embodiments of the invention, it is to be un 
derstood that it is not the intention to be 

45 limited necessarily thereto in interpretation 
of the claims, as modifications and adapta 
tions within the limits of the claims can be 
made without departing from the nature of 
the invention. 

50 Like reference-characters refer to corre 
sponding parts in the views of the drawings, 
of which- X 

Fig. 1 is a longitudinal vertical section; 
Fig. 2 is a longitudinal horizontal section; 

55 Fig. 3 is a fragmentary horizontal section 

illustrative of multiple steam and oil sup 
ply; . . . - 

Fig. 4 is a Section on the line 4—4, Fig. 2; 
Fig. 5 is a section on the line 5-1-5, Fig. 3; 

Bl X 

Fig. 6 is a rear elevation. 
The burner is arranged to be installed in 

the front wall or equivalent part of a boiler 
or other furnace, in a manner common to 
the art. W | 65 

It includes an elongated casing 7, which 
is generally cylindrical and of uniform di 
mension in its intermediate portion. 

In the outer or receiving-end portion, the 

60 

wall of the casing flar?s outwardly, as 70 
shown at 8, to afford a Somewhat enlarged 
chamber A,for accommodation of Supply 
pipes and their appurtenances and to pro 
vide Space for passage of air into and 
through the burner. The wall portion 8 has 7º 
exterior oppositely – disposed extensions 9, 
through Which the supply-pipes extend. 
Air flow is controlled by a gate 10 at the 
Outer end of the burner, which is swingable 
on a threaded member 11 and is held in ad- ºº 
justed position by a nut 12 on that member. 

In the nozzle or discharge-end portion, the 
wall of the casing converges, as shown at 13, 
to the end of the burner, in order to afford a 
Somewhat contracted discharge-opening 14. 

In its intermediate or body, portion, the 
burner contains oppositely-disposed gas 
chambers B. Each of these chambers is in 
closed by the casing-wall and by an inner 
wall joined to and preferably cast integrally 90 
with the casing-wall. A main portion 15 of 
each inner wall extends longitudinally of 
the burner and has secant disposition with | 
respect to the casing-Wall. An end portion | 
16 of each inner wall extends outwardly ºº | 
from the outer end of the main. portion 
thereof and joins the casing wall at the inner 
end of the chamber A. Each inner wall ex 
tends somewhat into and terminates in the 
contracted nozzle portion of the burner, and 100 . 
it is deflected inwardly, as shown at 17, to 
disposition substantially parallel with the 
converging portion of the casing-Wall. 
Each chamber B has a port 18 opening there 
to at or near its outer end. The ports are 105 

85 

screw-threaded and haye Supply-pipes 19 
connected therein, and flow in the pipes is 
controlled by valves 20. 
For the purpose of conveying steam Or 

other propellant fluid, one or more tubes or 110 



tubular members 21, Such as pipes, are dis 
posed in the burner and extend from the 
chamber A, between the inner walls and 
through the nozzle portion, to a place slightly 

5 outside of the discharge end. A tube or 
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tubular member 22, such as a pipe, for con 
veying oil or other liquid fuel, extends 
through each member 21 and terminates 
slightly beyond the discharge end thereof. 
The number of Sets of tubes 21 and 22 

employed in a burner depends upon its size 
and the particular demands it is to meet. 
In burners of comparatively small size, one 
set, as shown by Figs. 1 and 2, is sufficient; 
in larger burners, two sets may be employed, 
as shown by Fig. 3, and in some cases more 
than two sets may be used. 
Where one set of tubular members is used, 

as shown by Figs. 1 and 2, the outer tube 
21 is joined in the chamber A to a T-cou 
pling 23, into which leads from the side wall 
of the chamber a supply-pipe 24, and the 
inner tube 22 extends through that cou 
pling and is connected with a Supply-pipe 
25 extending from the side wall of the cham 
ber. The tubular members - are held in place 
in the burner by the Supply-pipes, which are 
disposed in the strengthening extensions 9, 
They are secured in place bv interior flanges 
26 thereon abutting the wall of the chamber 
A and by couplings i or elbows 27 abutting 
the outer sides of the extensions. 
When two sets of tubular members 21 

and 22 are installed in a burner, the supply 
pipes preferably extend into the chamber A. 
from i diametrically-opposite sides and are 
connected with somewhat elongated T-cou 
plings or casings 23”, as shown by Fig. 3. 
The propellant-fluid supply-pipe 24 and 

the fuel-supply pipe 25 outside of the burner 
are controlled by valves 28 and 29, respec 
tively. The Supply-pipes 24 and 25 are con 
nected by a by-pass 30 controlled by a valve 
31 so arranged that, when the valves 28 and 
29 are closed and the valve 31 is open, steam 
or other propellant fluid under pressure may 
be blown through the fuel-tube 22 and that 
tube cleaned. * 

When the burner is in use, liquid fuel 
passing through the tube 22 is heated by the 
Surrounding steam in the outer tube 21, and 
both fluids are discharged slightly beyond 
the nozzle end of the burner. As the fuel 
tube extends slightly beyond the steam-tube, 
liquid fuel from the former tube becomes 
mixed with the expanding steam outside of 
the burner. It has been found in practice 
that a more thorough mixing of the fuel 
and propellant fluids occurs when the fuel 
is discharged in this manner slightly beyond 
the point of discharge and that there is less 
liability of unmixed fuel dripping from the 
nozzle than where discharge of the two 
fluids occurs at the Same place or inside of 
the nozzle. 
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Combustible gas is discharged from the 
chambers B inside of the nozzle, and the 
converging wall of the latter causes the gas 
to converge into and become mingled and 
properly mixed with the stream of fluids 70 

projected from the tubes 21 and 22. Flow 
of air for combustion is induced through 
and from the burner from the chamber A 
through the space between the chambers B, 
and the air becomes mixed with the com 
bustible gas in the nozzle, where the con 
verging Wall directs the gas into the air 
Stream. M 

The burner is arranged to use liquid fuel 
and a propellant and atomizing fluid alone, 
or With those fluids and combustible gas. 
Thus the burner may be employed to meet 
Varying conditions of service. For example, 
oil and Steam can be employed when a boiler 
With which the burner is associated is being 
Operated under a comparatively light load; 
and, when the load incr?ases, combustible 
gas, and thus more fuel, may be supplied to 
the burner. Control of the amount and 
character of fuels is had by operation of the 
yalves in the Supply-pipes. Moreover, a 
burner Such as provided by this invention 
may be of Smaller size or used in less num 
ber with a boiler of a given range of re 
quirements than in the case of a burner ar 
ranged to utilize one fuel alone. “ ... -- 
Having thus described my invention, what 

I claim as new, and desire to secure by Let 
ters Patent, is— 

1. A burner comprising an elongated cas 
ing having a nozzle portion with a converg 
ing Wall and a chamber in its opposite end 
portion and containing oppositely-disposed 
gas-Chambers having Supply-ports and ar 
iranged to discharge into the nozzle portion, 
a tube extending from said end chamber 
through the Space between said gas-chambers 
to and arranged to discharge at the nozzle 
end of the burner, another tube extending 
from Said chamber through and to the dis 
charge end of Said first-mentioned tube, and 
means whereby propellant fluid and fuel are 
Supplied to said tubes. X . . . W 

2. A þurner comprising an elongated cas 
ing having a nozzle portion with a converg 
ing Wall and a chamber in its opposite end 
portion and containing oppositely-disposed 
gas-chambers having Supply-ports and ar 
ranged to discharge into the nozzle portion, 
a tube extending from said end chamber 
through the Space between said gas-cham 
bers to and arranged to discharge at the 
nozzle end of the burner, another tube ex 
tending from said end chamber through said 
first-mentioned tube and projecting slightly 
beyond the discharge end thereof, and means 
Whereby propellant fluid and fuel are sup 
plied to said tubes. M * 

3. A burner comprising an elongated cas 
ing having a noZZle portion with a converg 
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ing wall and a chamber in its opposite end 
portion and containing oppositely-disposed 
gas-chambers having Supply ports and ar 
ranged to discharge into the nozzle portion, 
a coupling in said end chamber, a Supply 
pipe connected with said coupling, a pro 
pellant-fluid tube connected with said coup 
ling extending through said burner between 
said gas-chambers and arranged to discharge 
at the nozzle end of the burner, a fuel-tube 
extending through said coupling and said 
propellant-fluid tube to the discharge end 
of the latter, and a supply-pipe connected 
with said fuel-tube. 

4. A burner comprising an elongated cas 
ing having a nozzle portion with a converg 
ing wall and a chamber in its opposite end 

portion and containing oppositely-disposed 
gas-chambers having supply-ports and ar 
ranged to discharge into the nozzle portion, 
a coupling in Said end chamber, a Supply 
pipe connected with Said coupling, a propel 
lant-fluid tube connected with said coupling 
extending therefrom between said gas-cham 
bers and arranged to discharge at the nozzle 

3 
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25 
end of the burner, a fuel-tube extending 
through said coupling and said propellant 
fluid tube to the discharge end of the latter, 
and a supply-pipe connected with said fuel 
tube, said supply-pipe being secured firmly 30 
in the wall of said end-chamber and con 
stituting supports for said tubes. 

In testimony whereof I affix my signature. 
THOMAS IF. SMITH. 


