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or artificial gas. 
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Application September 18, 1933, serial No. 689,806 
11 Claims. 

This invention relates to an improved gas 
burner for use in boilers, furnaces, ovens and the 
like, where it is desired to use an economical and 
efficient combustion apparatus utilizing natura 

The burner of this invention is particularly 
adapted for use, in combination with automatic 
control Systems, in domestic and building heat 
ling plants and in process and baking ovens sub 

stalled and adjusted, it can be operated inter 
'mittently, without danger of flarebacks or ex 
plosions upon relighting. It is accordingly an 
object of this invention to provide an improved 
gas burner for the purposes described that can 
be intermittently operated by an automatic on 
and off control. . . . . . . 
: It is another object of this invention to pro 
vide a gas burner, providing a gas, and air mix 
ture that is projected from and burns externally 
of the apparatus, whereby complete combustion 
can be obtained without cooling the flame by 
adjacent metal surfaces of the burner, or the 
provision of excess air. beyond that needed for 
combustion, since excess air tends to reduce the 
boiler or furnace efficie, icy due to the heat car 
ried away thereby in the stack or chimney. 

It is also an object of this invention to provide 
an improved combustion system for a gas burner 
wherein a rich mixture of gas and air is pro 
jected as an annular. expanding cylinder with 
Secondary air supplies both inside and outside 
the burning mixture. With this arrangement, a 
true Bunsen or colorless flame results differing 
therefrom, however, in that the characteristic 
inner cone of the Bunsen flame is in this case a 
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cone of air supplying further oxygen to the in 
terior of the hollow ring of burning gas beyond 
the point of flame propagation. The resulting 
colorless flame projects some distance from the 
burner without any tendency to deposit soot 
upon relatively cool surfaces in the neighborhood 
thereof or in the flues and stack of the boiler or 
oven in which it is installed. 

It is a further object of this invention to pro 
vide an improved gas burner having separately 
controllable air supplies permitting accurate ad 
justment of the primary mixture of gas and air 
and of the secondary air supplied to the burning 
mixture whereby complete control of the com 
bustion process may be had unaffected by pos 
sible variations in the gas supply pressure. 

It is still another object of this invention to 
provide an improved gas burner with multiple 
air supply connections under controllable pres 

(C. 158-110) 

Sures adjustable to produce air velocities in pro 
portion to the rate of flame propagation at the 
burner nozzle. 

It is a further object of this invention to pro 
vide an improved and simplified high efficiency 
gas burner that can be economically manufac 
tured and accurately adjusted to the varying re 
quirements of different types of gas available, 
such as natural and artificial gas and mixtures 
thereof. 
Other and further important objects of this 

invention will be apparent from the disclosures 
in the specification and the accompanying 
drawingS. 
This invention (in a preferred form) is illus 

trated in the drawings and hereinafter more fully 
described. 
On the drawings: - 
Figure 1 is a side elevation of a gas burner 

system embodying the features of this invention. 
Figure 2 is a fragmentary enlarged longitudinal 
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section through the gas burner of this invention. 
Figure 3 is an end view from the right of Fig 

lure 2. 
Figure 4 is an elevation similar to Figure 1. 

but disclosing the use of separate blowers for 
the supply of air to the different passages in the 
burner. - 

Figure. 5 is an end view of the nozzle outlet 
from the gas Supply chamber. 

Figure 6 is a section on the line VI-VI of Fig 
lure 5. . . 

Figure 7 is a fragmentary elevation of one of 
the air supply pipes showing the damper con 
trol thereof. 

Figure 8 is a section on the line VIII-VIII of 
Figure 7. 
AS shown by the drawings: 
The present invention is illustrated as a com 

'plete burner unit intended to be used with auto 
matic temperature and operating controls, al 
though the latter have not been illustrated in con 
nection with the burner. 
In describing the burner structure, it will be 

convenient to refer first to Figure 2, wherein a 
series of concentric passages are provided by 
spaced tubes. Starting from the left in this fig 
ure, a central tube 10 is supported in an end 
closure 11 which has a spaced tubular extension 
12 Surrounding the tube 10. A housing 13 pro 
vides an air chamber 14 having an outlet through 
a Second Spaced tube 15 supported by a diaphragm 
16 between the housing 13 and a second housing 
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17 forming an air chamber 18. The chamber . 
18 has an Outlet through a third spaced tube 19, 55 
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2. 
Supported by an end closure 20. A fourth tube 21 
envelops the tube 19 and has a collar 22 threaded 
at 23 On the rear of the tube 21 and Secured to 
the tube 19 to from a closure, the arrangement 
preferably being such that the tube 21 can be 
rigidly mounted in an orifice leading to the com 
bustion chamber or fire box of a boiler or oven, 
and the balance of the burner applied or removed 
as a unit by screwing the collar 22 on or off the 
threads 23 of the tube 21. 
The tubes 15, 19 and 21 preferably terminate 

in the same plane and the central tube 10 pro 
jects Somewhat beyond this plane in order to 
give stability to the ignition zone surrounding 
the same. The tube 12 terminates about half 
Way of the tube 15 and the space 24 between the 
tubes 10 and 12 is supplied with gas through a 
Connection 25 leading through the end closure 
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ure 1. 

11. The tube 12 terminates in a slotted nozzle 
26 shown in Figures 5 and 6, the slots 27 therein 
being preferably inclined as shown to set up a 
Spiral flow in the gas. A double conical screen 
28 is positioned in the space 29 between the 
tubes 10 and 15 outside the nozzle to facilitate 
mixture of air from the chamber 14 and gas 
leaving the nozzle 26. The screen serves pri 
marily as a mixing device, since the burner is . 
inherently free from danger of flare-backs for 
reasons to be brought out hereinafter, but would 
help to prevent such flare-backs should they 
occur. For convenience in what follows, the 
chamber 14 and the space 30 between the tubes 
12 and 15 will be referred to as the primary 
air Supply and the space 29 as the mixing cham 
ber for the gas and primary air supply; while the 
Central tube 10, the space 31 between the tubes 
15 and 19 and the space 32 between the tubes 
9 and 21 as the secondary air supplies. 
In the form of Figure 1, a single blower 33 sup 

plies air through a connection 34, containing a 
valve indicated by its control handle 35, to an air 
manifold 36, from which connections 37, 38, 39 
and 40 lead to the tube 10, air chambers 14, and 
18. and tube 21, respectively, each connection con 
taining a butterfly valve 41 on a shaft 42 having 
a control knob 43 on one end and a spring 
ratchet 44 and wheel 45 on the other end, as 
shown in Figures 7 and 8. The valve indicated 
by its handle 35 in the connection 34 is of the 
Same construction; hence is not shown in Fig 
The structure of Figure 4 differs from that of 

Figure 1 in that a motor 46 drives two blowers 
47 and 48, the Smaller blower 47 supplying the 
air chambers 14. and 18 through a manifold 49, 
while the larger blower 48 supplies the tubes 10 
and 21. The larger blower supplies increased 
pressure and volume which is desirable when 
handling gases of high heat value, such as natural. 
gas and mixtures thereof with other gases, since 
a greater pressure and volume of air is required 
for proper combustion, and this greater volume 
should be Supplied through the secondary air 
Supplies for maximum combustion efficiency as 
well as stability of flame propagation. 
: In the operation of this burner, the gas supply 
is, of course, under the control of a valve (not shown) which is adjusted, along with the valve 

70 
in the connection 38, to provide the desired vol 
ume of rich mixture of gas and air in the mix 
ing chamber 29, according to the duty, required 
of the burner. It is to be understood that this ...duty may vary over widelimits in a given burner 
due to varying installation demands. After the 
desired volume of mixture has.been determined, 

1,995,934 
the air supplies through the central tube 10 and 
tube 19 are then adjusted by the valves in the 
connections 37 and 38 to provide a velocity there 
through approximating the rate of flame propa 
gation in the mixture. Then the air . Supply. 
through the connection 40 is arranged to give a 
colorless flame indicative of complete and efficient 
combustion. It is to be noted at this point that 
by analysis of the products of combustion, the 
burner can be adjusted very accurately to elimi 
nate carbon monoxide while reducing the amount 
of excess air, indicated by the presence of un 
consumed oxygen. With the burner properly 
adjusted, the main air valve operated by the knob 
35 is adjusted to cut down the pressure of the 
air supplied to the various connections until sub 
Stantial balance is obtained between the inlet to 
the manifold and the outlet therefrom. This ar 
rangement provides a balanced pressure effect 
that compensates for wide fluctuations in the 
pressure of the gas supply so that efficient com 
bustion is maintained in spite thereof. Also, by 
So adjusting the air Supply, the possibility of 
backfiring is eliminated, as the burner controls cut 
off the gas and current Supply to the blower mo 
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tor at the same time and the residual air pressure 
Serves to evacuate unburned gas from the burner 
after the gas Supply has been cut off. 
The air supplied through the connection 40 to 

the tube 21 is not required with some types of 
gas, Or at low combustion rates. Under these 
conditions, the tube 21 can be omitted, as suffi 
cient air can be supplied through the tube 19 
without requiring a velocity exceeding that of 
the rate of flame' propagation. ty 
While the burner of this invention can readily 

be adjusted for efficient combustion over a wide 
range of operating conditions, it is not the pri 
mary-intention to so control the burner in service, 
but to operate it intermittently at a fixed adjust 
ment most satisfactory for each particular instal 
lation. 
In adjusting the burner for high rates of com 

bustion where a long horizontal flame is desired, 
the air supply through the central tube 10 can be 
increased in velocity to a degree exceeding the 
rate of flame propagation, since the tube 10 pro 
jects beyond the ignition zone and therefore will 
not disturb the flame stream. 

I am aware that many changes may be made 
and numerous details of construction may be 
varied through a wide range without departing 
from the principles of this invention, and I, there 
fore, do not purpose limiting the patent granted 
hereon otherwise than necessitated by the prior 
art. - 

I claim as my invention: 
1. A gas burner comprising a casing having a 

plurality of concentric air passages, an inter 
mediate gas . Supply passage., arranged to dis 
charge into a mixing chamber in one of said 
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air passages subject to Suction produced by the 
flow of air in said air passage, means for supply 
ing air under pressure to each of said concentric 
air passages, and means for individually control 
ling the supply of air to each of said air passages. 

2. A gas burner comprising a casing having a 
plurality of concentric air passages, an inter 
mediate gas supply passage arranged to discharge 
into a mixing chamber in one of said air passages 
subject to suction produced by the flow of air 

70. 

in said air passage, a mixing screen in said last 
mentioned air passage, means for supplying air. 
under pressure to each of said concentric air 
passages, and means for individually controlling 75 
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1,995,984 
the supply of air to each of said air passages. 

3. A gas burner comprising a casing having a 
plurality of concentric air passages, an inter 
mediate gas supply passage having a turbulence 
inducing outlet arranged to discharge into a 
mixing chamber in One of Said air paSSages, the 
outlet being subject to suction induced by air 
flow therearound, means for supplying air under 
pressure to each of said concentric air passages, 
and means for individually controlling the Sup 
ply of air to each of Said air paSSages. 

4. A gas burner comprising a casing having a 
plurality of concentric air passages, an inter 
mediate gas supply passage having a turbulence 
inducing outlet arranged to discharge into a 
mixing chamber in one of Said air passages, a 
mixing screen in said last mentioned air passage, 
means for supplying air under pressure to each 
of said concentric air passages, and means for 
individually controlling the Supply of air to each 
of said air passages. 

5. A gas burner comprising a casing having a 
central tube and a series of concentric tubes ar 
ranged to provide a plurality of annular passages 
about said central tube, means for introducing 
gas into the tube outside the central tube, said 
means being subject to Suction induced by air 
flow in said passage, means for Supplying air 
under pressure to all of said tubes, and means 
for controlling the supply of air to each of said 
tubes. 

6. A gas burner comprising a casing forming an 
air chamber, an end closure having a tube extend 
ing through said air chamber and a gas connec 
tion through said end closure to said tube, a cen 
tral tube extending axially through said first men 
tioned tube, a restricted gas outlet between the 
end of the first tube and the perimeter of the 
central tube, a diaphragm forming the other end 
closure for said casing, a second tube enveloping 
the gas tube and the central tube and providing 
an outlet from the air chamber for air to be 
mixed with gas from the first tube, a Second 
casing abutting the diaphragm and forming a 
second air chamber, a closure for the free end 
thereof, a third tube enveloping the second tube 
and providing an Outlet from the Second air 
chamber, and means for supplying air to the 
Several tubes. 

7. A gas burner comprising a casing forming 
an air chamber, an end closure having a tube ex 
tending through said air chamber and a gas Con 
nection through said end closure to said tube, 
a central tube extending axially through said 
first mentioned tube, a restricted gas Outlet be 
tween the end of the first tube and the perimeter 
of the central tube, a diaphragm forming the 
other end closure for said Casing, a second tube 
enveloping the gas tube and the Central tube 
and providing an outlet from the air chamber 
for air to be mixed with gas from the first tube, 
a second casing abutting the diaphragm and 
forming a second air chamber, a closure for the 
free end thereof, a third tube enveloping the sec 
ond tube and providing an outlet from the second 
air chamber, means for supplying air to the sev 
eral tubes, and means for separately regulating 
the air supply to the tubes and air chambers. 

8. A gas burner comprising a casing forming 
an air chamber, an end closure having a tube 
extending through said air chamber and a gas 
connection through said end closure to said tube, 
a central tube extending axially through said 
first mentioned tube, a restricted gas outlet be 
tween the end of the first tube and the perimeter 

3 
of the central tube, a diaphragm forming the 
other end closure for said casing, a second tube 
enveloping the gas tube and the central tube 
and providing an Outlet from the air chamber 
for air to be mixed with gas from the first tube, 
a second casing abutting the diaphragm and 
forming a second air chamber, a closure for the 
free end thereof, a third tube enveloping the 
second tube and providing an Outlet from the 
second air chamber, a fourth tube enveloping the 
third tube, and means for supplying air to the 
several tubes. 

9. A gas burner comprising a casing forming 
an air chamber, an end closure having a tube 
extending through said air chamber and a gas 
connection through said end closure to said tube, 
a central tube extending axially through said 
first mentioned tube, a restricted gas outlet be 
tween the end of the first tube and the perimeter 
of the central tube, a diaphragm forming the 
other end closure for said casing, a second tube 
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enveloping the gas tube and the central tube and , 
providing an outlet from the air chamber for air 
to be mixed with gas from the first tube, a second 
casing abutting the diaphragm and forming a 
second air chamber, a closure for the free end 
thereof, a third tube enveloping the second tube 
and providing an outlet from the second air 
chamber, a fourth tube enveloping the third 
tube, means for Supplying air to the Several tubes, 
and means for separately regulating the air Sup 
ply to the tubes and air chambers. 

10. A gas burner comprising a casing forming 
an air chamber, an end closure having a tube ex 
tending through Said air chamber and a gas con 
nection through said end closure to said tube, a 
central tube extending axially through said first 
mentioned tube, a restricted gas outlet between. 
the end of the first tube and the perimeter of the 
central tube, a diaphragm forming the other end 
closure for said Casing, a second tube enveloping 
the gas tube and the central tube and providing 
an outlet from the air chamber for air to be 

casing abutting the diaphragm and forming a 
second air chamber, a closure for the free end 
thereof, a third tube enveloping the second tube 
and providing an Outlet from the second air 
chamber, blower means for Supplying air to the 
several tubes, means for regulating the blower 
pressure, and means for regulating the separate 
supplies to the Several tubes. 

11. A gas burner comprising a casing forming 
an air chamber, an end closure having a tube ex 
tending through said air chamber and a gas 
connection through said end closure to said tube, 
a central tube extending axially through said first 
mentioned tube, a restricted gas Outlet between 
the end of the first tube and the perimeter of the 
central tube, a diaphragm forming the other end 
closure for said casing, a second tube envelop 
ing the gas tube and the central tube and pro 
viding an outlet from the air chamber for air 
to be mixed with gas from the first tube, a sec 
ond casing abutting the diaphragm and forming 
a second air chamber, a closure for the free end 
thereof, a third tube enveloping the second tube 
and providing an outlet from the second air 
chamber, a fourth tube enveloping the third tube. 
blower means for supplying air to the several 
tubes, means for regulating the blower pressure 
and means for regulating the separate supplies to 
the several tubes. 
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