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57 ABSTRACT 
The burner is supplied from at least one injector in 
which to ensure the correct air/gas mixture for the 
various flow-rates of gas, the injector delivering into at 
least two successive chambers. One chamber receives 
the gas at the outlet from the injector and is relatively 
small so that even at very small flow-rates the propor 
tionality of the air/gas mixture is substantially main 
tained. This one chamber delivers into the following 
chamber, which is provided with narrow longitudinal 
slots for introducing additional air suitable for the 
largest flow-rates. 

12 Claims, 7 Drawing Figures 
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1. 
GAS BURNERS, ESPECIALLY FOR DOMESTIC 

- APPLIANCES 

The invention relates to gas burners, especially for 
domestic equipment (cookers, ovens, washing ma-. 
chines, etc.), which application will be considered 
more particularly below. 

It is a particular object of the invention to construct 
these burners such that they enable a greater range of 
variation in flow-rate, without risk, without back-firing 
to the injector at very low flow-rates, nor blowing out 
of the flame at high flow-rates. 

It will be recalled firstly, on this subject, that gas 
burners of known type, that is to say with a calibrated 
injector and a venturi, are characterized by the induc 
tion, of a portion of the air necessary for the combus 
tion, by the effect of a jet of gas emerging from the in 
jector and directed across the opening of the venturi, 
the latter then leading the air-gas mixture thus ob 
tained, towards the outlet to sections of the burner 
proper, for example of a crown burner, to which sec 
tions the flames attach themselves. 
The proper operation of such a burner is condi 

tioned, on one hand, by the quality of the combustion 
(which must be complete without leaving a deposit) 
and, on the other hand, by the equilibrium of the flames 
at the outlet of the burner orifices. 
The equilibrium results from the respective values of 

two speeds, namely the outlet speed V of the air-gas 
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mixture, and the propagation speed of the flames V 30 
(see FIG. 1 of the accompanying drawings). If V is too 
great with respect to V, the flame is blown out, which 
can be the case for high flow-rates with a poorly de 
signed burner. If V is too small with respect to V 
(case of slow speed), there is back-firing to the injec 
tOr. 
Now, the values of these two speeds are essentially a 

function of the values of the air-gas ratio. 
In fact, regarding V, its value is conditioned by the 

flow-rate of the air-gas mixture admitted to the outlet 
orifices of the burner, which flow-rate is itself a func 
tion of the ratio R = air/gas. On the other hand, regard 
ing V, its value is brought to vary with R, and this has 
been shown in practice. Lastly, the ratio R varies itself 
or with the nature of the gas selected, so that, in the 4 
case of all gas burners, which is now the most general 
case, a just compromise must be selected. 
As regards the air-gas mixture, known types of gas 

burners, with an injector and venturi, show a very dis 
tinct tendency for the ratio R = air/gas, to be modified 
with the flow-rate of gas, while on the contrary it is de 
sirable that this ratio remain constant and close to stoi 
chiometric conditions. 
Thus, in burners of known type, with an injector and 

a venturi, if the tap of the burner is manipulated suffi 
ciently rapidly to bring it from the full gas position to 
the slow speed position, the air/gas ratio is considerably 
reduced, as is seen in FIG. 5, where the time is plotted 
on the abscissa and the respective volumes Q and O 
of air and of gas on the ordinate. The manipulation of 
the tap is shown by the descending curves Q and O, 
it is seen that one rapidly arrives at a minimum m for 
which the ratio Rof the volumes of air and of gas is rel 
atively reduced. 
On the other hand, as regards theis point m which 

corresponds to a ratio R sufficiently different from the 
ratio S of stoichiometry, the speed of propogation of 
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2 
the flame Vf tends to increase a corresponding maxi 
mum M. This is what happens particularly in the case 
of town gas that is to say at high-speed V. The curve 
C of FIG. 7 shows the variations in the case of town gas, 
of the speed V as a function of the ratio R. For this 
type of gas, the conditions of stoichiometry (corre 
sponding to the normal flow-rate of gas from the tap) 
are shown as the ordinate S, which occur facing the de 
scending portion of the curve C. If, therefore, the ratio 
R diminishes, it is moved towards zone Z which corre 
sponds to back-firing to the injector. The maximum M 
of FIG. 5 also expresses this. 
By resaon of this sudden reduction in the ratio R at 

slow speed, existing burners therefore have the risk of 
back-firing to the injector and do not permit correct 
slow-speed operation (which would correspond to the 
straight portion of FIG. 5, after the particular points M, 
m). 
As a result of this risk of back-firing, existing equip 

ment does not enable, at slow-speed operation, drop 
ping of the flow-rates of gas to below 1/5 or 1/7 the nor 
mal value. This is even more evident in all gas burners 
for which one must in addition, take into account dif 
ferences in the composition of the various gases con 
cerned. 

It is an object of the invention to provide, in burners 
of the type concerned, such a suction of the air through 
the flow-rate of gas, that, even at slow speed, the ratio 
R tends to remain constant, as illustrated for example 
in FIG. 6. In this Figure it is seen that the above 
mentioned special points M and m are avoided and that 
ratio R remains substantially the same, whence there 
also results the maintenance of V at a substantially 
constant value. 
To realize these conditions, or in any case to ap 

proach them as closely as possible, the invention pro 
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vides, in order to ensure correct air-gas mixture at dif 
ferent flow-rates of gas, a succession of at least two 
'chambers, namely, on the one hand, a first chamber 
into which the injector delivers, this chamber being suf 
ficiently reduced so that the gas, even at very small 
flow-rates, ensures the suitable arrival of mixing air 
through appropriate orifices, and at the desired ratio R, 

5 and on the other hand, a second chamber following the 
first and adapted to ensure the introduction of addi 
tional air for the highest flow-rate. 
This second chamber can, for example, be arranged 

in the form of a diffusing cone into which the mixture 
emerging from the first chamber penetrates, this cone 
being provided with lateral slots for the introduction of 
air. These slots create a pressure loss such that, for 
small flow-rates, the energy brought into play by the jet 
of gas emerging from the first chamber is not sufficient 
to overcome the said pressure losses, the first chamber 
coming practically alone into play, for these rates. 
The invention comprises, apart from these features, 

certain other features which are preferably used at the 
same time and which will be more explicitly considered 
below. 

It relates more particularly to certain types of uses 
(especially that in which it is applied to burners of the 
type concerned for domestic equipment), as well as to 
certain embodiments of said features, and it relates, 
more particularly again and this by way of new indus 
trial products, to burners of the type concerned includ 
ing the application of these same features, as well as to 
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equipment, especially domestic, comprising such burn 
e.S. 

The invention will in any case, be well understood 
with the aid of the additional description which follows, 
as well as of the accompanying drawings, which de 
scription and drawings are of course given purely by 
way of illustrative but non-limiting example. 

In the drawings: 
FIG. shows in vertical section one embodiment of 

a burner constructed according to the invention; 
FIGS. 2 to 4 show separately, respectively in axial 

section along the line II-II, FIG. 3, in elevation and in 
plan, an injection device of the type suitable for inclu 
sion in the embodiment of FIG. 1, this device being 
constructed according to the invention; and 
FIGS. 5 to 7 are graphs intended to assist in the un 

derstanding of the invention. 
According to the invention and more especially ac 

cording to that of its types of application, as well as ac 
cording to those embodiments of its various parts, to 
which it would appear that preference should be given, 
in order for example to construct a burner - which will 
be supposed, purely to establish ideas, to be a burner 
of the ring type - procedure is as follows or in analo 
gous manner. 
As regards firstly the burner as a whole, to the exclu 

sion of the lower portion intended to ensure the opera 
tion of injecting gas and the introduction of combustion 
or primary air, that may be arranged in any suitable 
manner, of course therein calculating the inner volume 
and the cross-sections so that, taking into account the 
flow-rate of the air-gas mixture intended to be directed 
to it from the injector, there is obtained, at the outlet 
of the burner orifices, a suitable speed V, ensuring the 
maintenance of equilibrium between V and V. 

It is assumed in FIG. 1, that the burner comprises a 
central body 1, intended to bring the air-gas mixture, 
through a passage 2 flaring outwardly, into the distrib 
uting chambers 3, extending between a burner head 4 
and a cover 5, the air-gas mixture escaping through the 
orifices 6 distributed all around the burner. 
At the lower portion, this body 1 is advantageously 

extended by a support 7 intended to receive the meter 
45 ing injection device which is to be discussed, the gas ar 

riving through a passage or nozzle 8. - 
Now as regards the injector with its auxiliary mem 

bers, instead of being content, as up to the present, to 
cause the injector to deliver to the inlet of a venturide 
vice arranged at the base of the body such as 1, re 
course is had to an arrangement such that there are 
provided at least two successive mixing chambers, 
namely: 
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4 
ranged inside a sleeve 13 which the air can reach, for 
example, through a plurality of longitudinal slots 14 of 
constant or variable cross-section (for instance variable 
along the axis), it being understood that the cross 
section of these slots could be made adjustable, for ex 
ample by an external sleeve 13a of adjustable position 
or by any other suitable means. 
The three above-mentioned devices, injector, first 

and second chambers can, as shown, be machined out 
of the same block, which can for example be screwed 
at 15 onto the support 7, or again on the contrary they 
could be constructed separately and assembled in suit 
able manner. In the example shown, a shoulder of a 
hexagonal shape is provided at 16 to facilitate screw 
ing. The sleeve 13 can itself have a hexagonal shape in 
section. 
Once this doser-injector 9, 13 is placed in position, 

the air-gas mixture which escapes penetrates into the 
passage 1, as shown, with if necessary a space at 17, 
which can enable, for large flow-rates, introduction of 
additional air. 
The assembly thus constructed operates in the fol 

lowing manner. 
If there is first considered what occurs in the first 

chamber 9, it is noted that, in view of the slenderness 
of this chamber, the jet of gas which penetrates therein 
ensures by suction whatever the rate, the introduction 
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the first chamber 9 into which the injector delivers, 
this chamber being relatively small to enable the gas 
emerging from the injector 10, even at very low flow 
rates, to ensure the suction of mixing air at a pre 
determined ratio R, through one or several suitably cal 
ibrated orifices 11, and if necessary adjustable by any 
suitable means 11a, 
and a second chamber following the preceding one 

and adapted to ensure the introduction of additional air 
for higher flow-rates of gas, this chamber being if nec 
essary constituted by the body 1 forming a venturi, but 
being preferably arranged in the manner indicated be 
low. 
According to a preferred construction, this second 

chamber is constituted by a divergent passage 12 ar 
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of air through the orifices 11 (which are, for example, 
six in number, regularly distributed). 

In particular, for low and very low rates, it is ensured 
that the jet of gas enables the introduction of an 
amount of air in principle proportional to the amount 
of gas admitted, so that the ratio R = air/gas desired can 
be realized, even for these low and very low rates. 

If one now considers what occurs in the second 
chamber, it is firstly noted that, for the lower rates 
which have just been considered, the action of the slots 
14 is practically nil, since the energy brought into play 
by the jet of gas and the air is not sufficient to over 
come the considerable pressure losses to which the said 
slots give rise. Hence they have no disturbing effect on 
the value of R at low rates. 

It is self-evident that to determine the ideal cross 
section of these slots 14 to the desired end, suitable ex 
periments could be carried out in a laboratory. . 
On the other hand, for very high rates, up to nominal 

rate, the induction of supplementary air is ensured by 
the abovesaid slots, due to the increase in energy of the 
gas jet emerging from the said chamber 9. Possibly, a 
re-introduction of additional air could be provided for 
the highest rates. 
Dut to the action of these two successive chambers, 

the principal object sought by the invention can be 
achieved, namely: 
to maintain substantially constant the ratio R = 

air/gas, which will be selected in the neighborhood of 
the stoichiometric conditions, 
and, consequently reduction to a great extent of the 

variation in the outlet speed V at the burner as a func 
tion of the flow-rate of gas. 
By way of example and while enabling reduction in 

the flow-rate of the gas at slow-speed operation to val 
ues of the order of 1/10 to 1/15 of the nominal flow 
rate, there is a possibility of arranging that the ratio be 
tween the out flow speed V, at normal operation and 
the speed V at slow speed operation does not exceed 
20. Under these conditions, since the speed of flame 



S 
propagation V can be kept almost constant (due to the 
stability of the ratio R) the equilibrium of the speeds,V, 
and V at the outlet of the burner can thus be main 
tained, thus avoiding both the blowing out at high deliv 
ery rates and back-firing at low delivery rates. 5 

It will also be possible to manipulate the tap rapidly 
from the position of nominal rate to the position of 
slow-speed operation, without risking the anomalies of 
the curves of FIG. 5, at M and m. 
There is given below, of course by way of nonlimiting 10 

example, data relative to specific cases (in mm). 
a. Burner of 2,600 kcal/h: 
Diameter of injector: 2,30 
Total sections of the holes 11 : 19 mm 
Size of the chamber 9 diameter: 3.5 length: 4 
Width L of the cone 12 : 17 
Diameter of this cone at the outlet: 9 
Width of the slots 14 : 0.7 
For town gas, the ratio nominal flow rate/slow speed 

flow rate, has been of the order of 1/17, with risk nei- 20 
ther of blowing out nor of back-firing. The ratio R = 
air/gas is of the order of 4.2, little different from the 
stoichiomatic ratio. 
For natural gas, the conditions are as follows: 

R = air/gas is of the order of 9.7, little different from 25 
the stoichiometric ratio. 

b. Another example for a burner of different power. 

5 

Burner of 1,500 kcal/h: 
Diameter of injector: 1.70 
Total cross sections of the holes 11 : 11 mm 
Dimensions of the chamber 9 diameter: 2.55 length 

: 4 
Length L of the cone 12 : 17 
Diameter D of the cone at the outlet: 9 
Width of the slots 14 : 0.7 
Ratios nominal flow rate/slow speed flow rate, and R 
= air/gas: are identical with those of the burner of 
power 2,600 kcal/h. 

As a result of which, whatever the embodiment 40 
adopted, there can be constructed burners whose oper 
ation becomes clear from the foregoing for it to be un 
necessary to dwell further on the subject and which 
have, with respect to previously existing burners of the 
type concerned, numerous advantages, especially: 
The possibility of substantially increasing the range 

of variations in flow-rate, that is to say of lowering the 
slow-speed flow-rate, w 
consequently, in its application to cookers, the possi 

bility of enabling very slow flames (for simmering, 
etc.), 
and the possibility of avoiding back-firing in the case 

especially where the taps are rapidly manipulated 
towards their slow-speed position. 
As is self-evident and as emerges already from the 55 
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foregoing, the invention is in no way limited to those of 
its types of application, nor to those embodiments of its 
various parts, which have been more especially envis 
aged; it encompasses, on the contrary, all modifica 
tions. . 

I claim: 
1. A gas burner comprising an injector means for in 

troducing gas under pressure, means having at least two 
successive chambers into which said injector means de 
livers the gas under pressure, a first said chamber re 
ceiving the gas from the injector means being relatively 
small and having air orifices to form an air/gas mixture 
in said first chamber so that for very small flow rates, 
the composition of the air/gas mixture is maintained 
substantially constant, a second said chamber being 
downstream of the first chamber and in communication 
therewith to receive the air/gas mixture from said first 
chamber, said second chamber having relatively nar 
row longitudinal slots extending substantially along the 
entire length thereof and proportioned for introducing 
additional air suitable for the largest flow rate in such 
amount that the air/gas mixture is maintained substan 
tially constant in composition for all flow rates through 
the burner. 

2. Burner according to claim 1, wherein the second 
chamber is in the form of a venturi. 

3. Burner according to claim 1, wherein the second 
chamber is constituted by a divergent passage following 
the first chamber. 

4. Burner according to claim 1, wherein the second 
chamber forms a single unit with the injector. 

5. Burner according to claim 1, wherein the injector, 
the first and second chambers are of monobloc con 
struction. 

6. Burner according to claim 5, including a suppor 
on to which said monobloc is screwed. 

7. Burner according to claim 5, comprising a burner 
assembly and a support for the monobloc construction 
of the injector and its chambers forming a unit with the 
burner assembly. 

8. Burner according to claim 1, comprising a central 
body into which said second chamber opens. 

9. Burner according to claim 8, wherein said second 
chamber is a divergent chamber which opens with a 
gap into the central body of the burner. 

10. Burner according to claim 1, wherein orifices of 
the first chamber extended radially. 

11. Burner according to claim 1, including means for 
adjusting the orifices for the inlet of air into the first 
chamber. 

12. Burner according to claim 1, including means for 
adjusting said slots through which the air enters into the 
second chamber. 
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