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BURNER FOR BURNING OFF GAS 

This invention relates to a burner for burning off gas. 

The need to burn off gas arises in many instances, for 
example, with propane or methane which is trans 
ported and stored in tanks at low temperatures in liquid 
form. Generally, some of the gas, the amount depend 
ing on the heat received, always vaporises and cannot 
always be burnt usefully. I 
One object of the invention is to supply adequate air 

to a gas so that combustion is accompanied by little or 
no smoke. ' 

It is another object of the invention‘ to provide an ig 
nitable air-gas mixture at all times in a burner. 

It is another object of the invention to insure an ade 
quate supply of air to a gas burner at low pressure. 

It is another objectv of the invention to provide for a 
short ?ame of burnt gas in a gas burner at relatively 
large gas volumes. ' . . . 

It is another object of the invention to promote a C0 
anda effect in the case'of small quantities of gas sup-' 
plied to a gas burner. 

Brie?y, the invention provides a burner for burning 
off a gas which comprises a substantially vertical mix 
ing tube having an open bottom end communicating 
with the surrounding atmosphere, a gas inlet for intro 
ducing a gas into the interior of the mixing tube and 
means at the upper end of the mixing tube for prevent 
ing ?ashback of a flame. The gas inlet is in the form of 
an annular gap within the mixing tube and as such af 
fords a simple way of bringing the gas into contact with 
an adequate supply of air and of mixing the gas and air 
intimately over a relatively short mixing zone, so that 
combustion is accompanied by little or no smoke. 

ln one embodiment, the bottom end of the mixing 
tube is outwardly ?ared and the annular gap is pro 
vided adjacent the ?ared portion. With this construc 
tion, the gas/air combustion mixture is always ignitable 
even if the quantity of gas supplied varies quite widely. 
The permanent ignitability of the mixture is achieved 
without using adjusting means so that the burner is not 
subject to unreliability due to failure of such adjusting 
means. The construction is such that there is a Coanda 
effect at the doubly curved surface at the'bottom end 
of the mixing tube, so that the mixture, even if'present 
only in small quantities, remains close to the mixing 
‘tube wall and the gas is not excessively diluted. 

ln one construction, an annular gas supply chamber 
is provided upstream of the annular gap and is de?ned 
on one side by the bottom end of the mixing tube. In 
addition, the gas‘supply chamber has a conical inside 
surface opposite the mixing tube bottom which termi 
nates adjacent the lower surface of the flared portion 
of the mixing tube to leave the annular gap; the conical 
surface being approximately tangential to the ?ared 
portion. Even if the gauge pressure of the gas is very 
low, enough air is drawn in for combustion, as the coni 
cal interior of the gas supply chamber provides another 
?ared region on the air intake side with the result that 
the intake pressure drop remains low. 

In one embodiment, the means for preventing ?ash 
back of the flame is formed of a number of ducts ar 
ranged side by side (e.g. like a honeycomb) with their 
axes parallel to that of the mixing tube. This gives a 
short flame even if the volume of gas is large, since the 
gas ?owing along the mixing tube surface accumulates 
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at the ?ashback preventing means and the ?ame gradu 
ally extends toward the burner center as the quantity 
of gas increases. Preferably, the lower extremities of 
the ducts adjacent the surface of the mixing tube sur 
face are higher than those of the ducts in the center of 
the mixing tube. This facilitates the ?ow of the mixture 
around the edge of the burner and therefore promotes 
one result of the Coanda effect, viz. a veil-like exit of 
the mixture close to the wall in the case of small quanti 
ties of gas. ‘ 

In‘ another embodiment, the means for preventing 
flashback is formed of concentrically nesting pieces of 
tubing whose lengths may be the same or may increase 
with decreasing distance from the center of the mixing 
tube. Since the ?ame must not ignite any articles in the 
vicinity of the burner, the upper end of the mixing tube 
is provided with at least one shield tube which is open 
at top and bottom and surrounds‘and is spaced from the 
mixing tube. Cold air enters through the open bottom 
of the shield tube, mixes with the burnt gas and cools 
the gas to minimize danger to the surroundings. 
These and other objects and advantages of the inven 

tion will become more apparent from the following de 
tailed description when taken in conjunction with the 
accompanying drawings in which: 

, FIG. 1 illustrates a vertical section through a burner 

according to the invention; and 
FIG. 2 illustrates a vertical section through a modi 

fied means for preventing ?ashback of the ?ame ac 
cording to the invention. I 

Referring to FIG. 1, a burner 1 has a vertically dis 
posed mixing tube 2 whose bottom end 3 ?ares out 
wardly like a trumpet. A- means 4 for preventing ?ash 
back ofa ?ame generated in the burner l is located at 
the top end of the mixing tube 2. This means 4 includes 
ducts arranged like a honeycomb and having axes par 
allel to the mixing tube 2. The upper end of the mixing 
tube 2 is surrounded by two shield tubes 5, 6 axially off 
set relative to one another. Both shields tubes 5, 6 are 
open at top and bottom and are arranged so that one 
shield tube 5 surrounds the upper end of the mixing 
tube 2 in spaced relation while the other shield tube 6 
surrounds the shield tube 5 in spaced relation. 

_ The bottom trumpet-like end 3 of the mixing tube 5 
ends in a radial ?ange 7 to which an annular casing 8 
is ?xed as by screws 9. In this embodiment, four lines 
10 (of which only three‘ are visible) are connected to 
the casing 8 and to one or more tanks (not shown) con 
taining gas which is liquid at low temperatures (for ex 
ample methane or propane). The annular casing 8 has 
a conical internal wall 11 whose upper end 12 ends 
near the trumpet-like ?ared portion 3 and is approxi 
mately tangential to the curvature of this portion as 
shown. An annular gap 13 is left clear between the end 
12 of the conical wall and the ?ared portion 3. The an 
nular casing 8 and ?ange 7 of the mixing tube 2 co 
operate to form a gas supply chamber 14 upstream of 
the annular gap 13. The space within the conical wall 
11 connects the bottom end of the mixing tube 2 to the 
atmosphere. 
During operation of the burner l, varporised liquid 

gas enters the gas supply chamber 14 through the line 
10 and exits through the annular gap 13 into the bot 
tom end of the mixing tube 2. Here the gas mixes with 
the air entering from below (as indicated by arrows 
16). Because of the trumpet-like shape of the mixing 
tube 2, mixing takes place close to the wall of the tube 
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2. The mixture then ?ows upwards, also close to the 
wall of the mixing tube. After ?owing through the pe 
ripheral ducts in the ?ashback preventing means 4, the 
air/gas mixture is ignited by a suitable ignition means 
such as a pilot burner or incandescent igniting means 
(now shown) above the ?ashback preventing means 4 
and burns as a veil-like ?ame 15. Cold air is sucked in 
through the lower openings of the shield tube 5 and 6 
and mixed with the burnt gas, so that the gas leaving the 
shield tube 6 is cooled enough not to ignite any articles 
in the vicinity of the burner. 

If the quantities of gas are small, the veil-like ?ame 
is shaped like a thin tube, whose wall thickness in 
creases with the quantity of gas as the ducts nearer the 
center of the mixing tube 2 begin to receive gas. 
Referring to FIG. 2, in order to assist this above ef 

fect, the ?ashback preventing means 4' can be con 
structed so that the ducts near the wall of the mixing 
tube 2 are shorter than those in the center of the mixing 
tube 2 with all the ducts extending downwardly from a 
common horizontal plane. This facilitates the passage 
of the mixture through the ducts near the wall of the 
tube. 

Alternatively, instead of having a honeycomb ar 
rangement of ducts, the ?ashback preventing means 
may comprise concentrically nesting pieces of tubing 
(now shown) whose lengths may be the same or may 
increase towards the center of the mixing tube. 
What is claimed is: 
1. A burner for burning off gas comprising 
a substantially vertical mixing tube having an open 
bottom end communicating with a surrounding at 
mosphere and a curved outwardly ?ared portion at 
said bottom end; 

a fuel gas inlet disposed near said bottom end of said 
tube in communication with a source of fuel gas 
and adjacent said ?ared portion for introducing a 
gas into said mixing tube in an annular pattern; 

means at an upper end of said mixing tube for pre 
venting ?ashback of a ?ame generated by burning 
of the gas passing through said mixing tube; and 

an annular gas supply chamber upstream of and in 
communication with said gas inlet, said mixing tube 
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defining a side of said chamber, and said chamber 
having a frusto conical wall surface opposite said 
mixing tube extending approximately tangentially 
towards and terminating adjacent a lower surface 
of said ?ared portion of said mixing tube to de?ne 
said gas inlet. 

2. A burner for burning off gas comprising 
a substantially vertical mixing tube having an open 
bottom end communicating with a surrounding at 

mosphere; 
a gas inlet disposed near said bottom end of said tube 

for introducing a gas into said mixing tube in an an 
nular pattern; and 

means at an upper end of said mixing tube for pre 
venting ?ashback of a ?ame generated by burning 
of the gas passing through said mixing tube, said 
means including a plurality of ducts arranged in 
side by side relation with axes parallel to a longitu 
dinal axis of said mixing tube, said ducts adjacent 
the peripheral surface of said mixing tube having 
lower extremities disposed in a higher horizontal 
plane than the lower extremities of said ducts in the 
center of said mixing tube. 

3. A burner as set forth in claim 1 wherein said means 
includes a plurality of ducts arranged in side by side re 
lation, said ducts extending downwardly from a com 
mon horizontal plane having axes parallel to a longitu 
dinal axis of said mixing tube, said ducts adjacent the 
wall of said mixing tube being shorter than the ducts in 
the center of said mixing tube. 

4. A burner as set forth in claim 1 further comprising 
at least one shield tube having an open top and open 
bottom disposed in spaced surrounding relation about 
said upper end of said mixing tube. 

5. A burner as set forth in claim 1 further comprising 
an ignition means above said means for preventing 
?ashback. 

6. A burner as set forth in claim 5 where said ignition 
means is an incandescent lighting means. 

7. A burner as set forth in claim 5 where said ignition 
means is a pilot burner. 
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