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1 
" My present invention relates to a gas-burner 
in which the gas ?ows through a nozzle-shaped 
conduit, and the air flows into the gas stream-— 
under a higher pressure than the gas-at the dis 
charge opening of the said conduit through a 
plurality of bores provided in the conduit-wall. 
The main requirements to be ful?lled by a 

gas-burner of the type indicated are: the‘excess 
air,‘ i. e. the secondary air which does not par 
ticipate in the combustion process as does the 
primary air, shall be a minimum; the combus 
tion has to be complete and has to take place in 
a minimum of space; and the range for regulat 
ing the rate of combustion shall be large, 
In the case of burners of larger size known in 

the art, the said requirements only could be ful 
?lled by using premixing chambers or dia 
phragms. Burners including a premixing cham 
ber are subject to explosions, while diaphragms 
bring about a substantial loss of pressure and an 
overheating of the burners. 
In order to avoid such de?ciencies and draw 

backs, the burner according to my present in 
vention comprises, a plurality of bores, “disposed 
in concentric circles, in the wall of the mouth 
of the gas conduit for the passage of air and 
inclined with respect to the axis of the said con 
duit so as to give rise to intersecting whirl air 
currents which intermingle with the diffusing gas 
stream discharged from the said mouth. To such 
end, in a preferred embodiment, the axes of the 
bores in one circle are de?ected in plan with re 
spect to their appurtenant radii by a uniform 
small acute angle to one side of the radii, and the 
axes of the bores in the circle or circles adjacent 
to the said ?rst circle are de?ected in plan with 
respect to their appurtenant radii by a like angle 
to the other side of the radii. In elevation, the 
axes of the bores in adjacent circles are inclined 
at di?erent vertical angles to the axis of the said 
conduit. The bores in adjacent circles, further, 
are staggered. 
By virtue of the arrangement of the air-pas 

sage bores according to my present invention, the 
air discharged into the gas stream, and thus also 
the gas, are thoroughly and intimately mixed so 
as to obtain perfect combustion with a minimum 
of excess air and in a minimum of space. 
One form of invention is shown, by way of ex 

ample, in the accompanying drawing, in which: 
Fig. 1 is a vertical section; 
Fig. 2 a top plan view, and 
Fig. 3 a perspective top plan view for illustrat 

ing the directions of the air streams discharged 
from the inner circle of bores. 
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2 
The burner shown comprises a nozzle-shaped 

converging gas conduit I through which the gas 
?ows as indicated by the respective arrow in Fig. 
1. The exit end of conduit I is sharply ?ared 
outward, i. c. it forms a wide-angle difiusor cone. 
The air enters into the burner through the con 
duit 2, as indicated by the respective arrow in 
Fig. 1, and then ?ows into the gas stream through 
a series of bores 3v and 4 provided in the'wall 
of the di?usor cone. The air, being ‘under a 
higher pressure than the gas, carries the gas 
onward by injector-action upon being discharged 
from the said bores 3 and 4. 
The arrangement of the latter with respect to 

the axis of conduit I and to each other is as 
follows: 
Seen in plan, Fig. 2, the axes of the air streams 

discharged from the inner circle of bores 3 (em 
pty arrows) are de?ected to one side of their ap 
purtenant radii by a small acute angle of uni 
form size; while the axes of the air streams dis 
charged from the outer circle of bores 4 (full 
arrows) are de?ected to the other side of their 
appurtenant radii by a uniform angle of sub 
stantially equal size as in the case of the air 
streams from the bores 3. The points of inter 
section of consecutive empty 'arrows and full 
arrows, respectively, de?ne an inner and an outer 
circle respectively, the said two circles being situ 
ated in two planes at right angles to the axis of 
conduit I, as is evident from Fig. l. 
Seen in elevation (Fig. 1) the axes of the air 

streams discharged from the inside bores 3 
(empty arrows) are inclined at a uniform angle 
with respect to the axis of conduit I, while the 
axes of the air streams discharged from the out-. 
side bores Ii (full arrows) are more steeply inq 
clined. The full arrows, as well as the empty 
arrows, appear to intersect on the axis of conduit 
I, which, however, they do not, as is evident from 
Fig- 2. 
The said bores 3, 4 are disposed in two circles, 

the centers of which are situated on the axis oi’ 
conduit I, and the bores of one circle are stag 
gered relative to those of the other circle. 
The air streams discharged from each circle 

of bores. thus, de?ne a whirl path or vortex co 
axial with the axis of the gas stream discharged 
from conduit I or, respectively, from the di?usor 
cone of the latter. The said whirl paths or vor 
tices have a different pitch and rotate in oppo 
site directions. In Fig. 3, the air streams dis 
charged from the bores 3 are shown in form of 
pencils de?ning a whirl path of counterclock 
wise rotation. 
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The air entering into the burner through con 
duit 2, may be preheated. Since the gas flows 
into the burner ‘through a conduit 1 of compara 
tively large cross-section, as well as at a com 
paratively low velocity, non-puri?ed gas may be 
used without running the risk of choking up the 
said conduit. 
The injector-action of the air streams dis 

charged from the bores 3 and 4 enables the gas 
to be supplied at a comparatively low pressure. 
What I claim as new, and desire to secure 

by Letters Patent, is: W > _ W A g 

A gas burner comprising means for forming 
an upwardly converging gas outlet having an 
outwardly and upwardly ?aring discharge end, 
means forming an air chamber annularly sur 
rounding the gas outlet, and a plurality of bores 
extending through the said discharge end from 
the air chamber to the, gas outlet, the axes of 
said bores being inclined with respect to the 
vertical axis of the gas outlet, and means supply 
ing air to said chamber at a pressure exceeding 
the gas pressure in said gas outlet means, the 
improvement de?ned by arranging the said bores 
at equal spacings in at least two circular rows 
of which the centers are situated in the axis 
of the gas outlet, the, bores of one row being 
staggered relatively to those of the other row 
and having a different axial inclination, the axes 
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of each two adjacent bores 01 one row inter 
secting in points which de?ne a ?rst circle of 
which the center is situated on the gas outlet 
axis, and the axes of each two adjacent bores 
of the other row intersecting in points which 
define a second circle of which the center also 
is situated in the gas outlet axis, the said two 
circles lying in two planes which are at right 
angles to the gas outlet axis; the axes of the 
bores in one row being directed, relative to the 
circumferences of the circles, in opposite direc 
tions, the whole being for the purpose of set 
ting up in the air stream entering the gas stream 
at least two whirl paths coaxial with the axis 
of the gas outlet and of opposed directions with 
a view of intimately mixing the air with the gas. 

RUDOLF JENNY. 
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