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ABSTRACT: A shrouded gas burner which can be used for all 
gases and in particular natural gas at operating pressures of 
6-10 inches water gauge. in all the burners described an array 
of closely spaced diverging ?ames is produced which coalesce 
over a part of their length only thereby achieving both mutual 
stabilization and satisfactory aeration of the ?ames as a whole. 
The use of a shroud around the coalesced region of the flames 
protects them from direct air?ow and contains the products of 
combustion near to the reaction zone so that they may be 
reentrained thereby accelerating the combustion process. 
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SI'IROUDED GAS BURNERS AND JETS THEREFOR 
This invention relates to shrouded gas burners for use with 

gases having different compositions and qualities, and in par 
ticular to the construction of a gas burner which provides sta 
ble nonaerated ?ames with natural gas at operating pressures 
of approximately 6-10 inches water gauge. 

According to the present invention a shrouded burner in 
cludes in combination a gas-jet_having a plurality of gas ori 
?ces producing, in use, diverging ?ames which coalesce only 
in the region of the gas ori?ces, and a shroud having at least 
one wall, said at least one wall protecting the gas ori?ces from 
direct air?ow and being shaped dimensioned so that a given 
?ame passes in close proximity to the peripheral edge thereof, 
said peripheral edge being contoured so that the maximum 
design gas pressure the point of divergence of adjacent ?ames 
is level with said edge and at minimum design gas pressure the 
point of divergence of adjacent ?ames is slightly below said 
edge. 
By arranging for coalescence of the ?ames in the region of 

the gas ori?ces mutual stabilization of the ?ames is ensured. 
The shroud and its particular shaping effectively protects the 
coalesced region from the upward movement of air produced 
by convection currents and thereby further enhances ?ame 
stability. Consequently, ?ame lift is prevented even when 
natural gas is utilized at operating pressures of up to 10 inches 
water gauge. 

Further, by producing diverging ?ames which coalesce over 
a part of their length only both mutual stabilization and 
satisfactory aeration of the ?ames is achieved. The divergence 
of the ?ames and also the fact that each of them is arranged to 
pass in close proximity to the lip of the shroud also helps ?ame 
stability- by the formation of a current of air which passes 
between the gap formed between the ?ames and the lip of the 
shroud. This current of air is in a direction counter to the up 
ward velocity of the gas ?ow and consequently the latter is ef 
fectively reduced, whilst the products of combustion will be 
retained in the gap formed between the ?ames and the walls of 
the shroud where they recirculate. Furthermore, in the case of 
a cluster of ?ames or a ?nal closed ring of ?ame the diver 
gence of the ?ames will help to contain the products of in 
complete combustion within the cluster or ring. 
The invention will now be described in more detail, by way 

of example, with reference to the accompanying drawings of 
which; 

FIG. 1 shows a diagrammatic plan view of a ?rst jet; 
FIG. 2 shows a section taken on the line A-A of FIG. 1; 
FIG. 3 shows a section on the line 8-8 of FIG. 1; 
FIGS. 4 and 5 show diagrammatic part sectional side and 

end views respectively of a shrouded burner incorporating the 
jet shown in FIGS. 1 to 3, and illustrate the ?ame shape and 
air?ow pattern obtained; 

FIG. 6 shows a diagrammatic plan view of asecond jet; 
FIG. 7 shows a section taken on the line C—C of FIG. 6; 
FIG. 8 shows a diagrammatic part sectional view respective 

ly of a shrouded burner incorporating the jet shown in FIGS. 6 
and 7, and illustrate the ?ame shape and air?ow pattern ob 
tained; 

FIG. 9 shows a diagrammatic plan view of a third jet; 
FIG. 10 shows a section on the line D-D of FIG. 9; 
FIGS 11 and 12 show diagrammatic part sectional side and 

end views respectively of a shrouded burner incorporating the 
jet shown in FIGS. 9 and I0, and illustrate the ?ame shape and 
air?ow pattern obtained; 

FIG. 13 shows a diagrammatic plan view of the burner illus 
trated in FIGS. 11 and 12; 

FIG. I4 shows a diagrammatic plan view of a fourth jet; 
FIG. 15 shows a section on the line E-—E of FIG. 14; 
FIGS. 16 and 17 show diagrammatic part sectional side and 

end views respectively of a shrouded burner incorporating the 
jet shown in FIGS. 14 and I5 and illustrate the ?ame shape 
and air?ow pattern obtained; 

FIGS. 18 shows a diagrammatic plan view of the burner il 
lustrated in FIGS. I6 and 17; and 

‘ FIGS. 19 and 20 are axial sectional and plan views respec 
tively' illustrating yet another embodiment of the invention. 
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2 
Referring to FIGS. 1 to 3, a ceramic or metal gas jet in 

dicated generally at 1 has a spherical projection 2'in which are 
formed eight ori?ces 3, 4. The ori?ces 3, 4 are circular and are. 
normal to the external surface of the jet, that is their origin is 
the center of the sphere in which they are formed. The set of 
ori?ces 3_are formed in one of two planes (one of which, A 
A is shown in FIG. 1) each of which is at an angle of l0-20‘»’ 
from the plane X-X, which is the major axis of the ?nal ?ame 
which is in the form of a closed elliptical ring, and the set of 
ori?ces 4 are formed in one of two planes (one of which B-B 
is shown in FIG. 1) each of which is at an angle of 40-60° from 
the plane X--X. In FIG. 2, which is a section through A—-A, 
the ori?ces 3 are inclined at 30°40“ to the longitudinal axis of 
the jet and in FIG. 3, a section through 8-8, the ori?ces4 are 
at I5°—20° to the longitudinal axis of the jet. Although in the 
gas jet illustrated in FIGS. 1 to 3 the two sets of ori?ces 3, 4 
have the same common point of intersection on the longitu 
dinal axis of the jet it is quite possible for each set of ori?ces to 
have a different point of intersection on this axis. 
A complete shrouded burner incorporating the jet illus 

trated in FIGS. 1 to 3, is shown in FIGS. 4 and 5. The jet is 
mounted into a metal socket 5 which is provided with an annu 
lar shoulder 6 for receiving a shroud 7. The vertical distance 
of the ori?ces below the highest point of .the shroud are of the 
order of 0.4 inch for ori?ces of 0.010 inch to 0.015 inch 
diameter and for the angles of divergence stated above. 

It will be seen from ‘FIGS. 4 and 5 that air ?ows over the lip 
of the shroud and between the divergent ?ames into the center 
of the coalesced region 9 and takes up the ?ow pattern illus 
trated by the arrows. The wall of the shroud 7 is at an angle to 
the longitudinal or vertical axis of the jet so that each ?ame 
passes in close proximity to the peripheral edge thereof. A cer 
tain amount of air ?ows over the lip of the shroud and down 
the inside of wall before being taken up by the elliptical?ame 
ring, the clearance between the ?ames and the lip controlling 
the amount of air?ow. The dimensions of the cavity 10, which 
is of generally wedge-shaped ‘section, formed between the 
?ames and the wall of the shroud is also of importance since it 
is in this area that recirculation of the products of incomplete 
combustion occurs and the volume of the latter have to be re 
lated to the volume of the cavity for purposes of stabilization. 

For the particular construction described the internal 
diameter of the shroud around the jet is 0.30 inch, the internal 
width at the top in the minor axis is 0.45 inch, and the internal 
length at the top in the major axis is 0.84 inch. The jet can be 
used with natural gas without ?ame lift at pressures of up to 12 
inches water gauge and has well aerated ?ames. 
The jet-described above produces a ?nal ?ame shape which 

covers a generally elliptical area in plan view but for some ap 
plications, such as water heaters and central heating boilers 
which have open combustion chambers, a circular area is 
required. A preferred form of jet giving a ?nal ?ame which is 
substantially circular in plan view, is illustrated in FIGS. 6 to 8. 
Four 0.0l3-inch diameter circular ori?ces 11 are formed in 
the hemispherical portion 12, of a jet 13. The portion 12 has 
an external radius of 0.105 inch and the angles between the 
longitudinal axis of adjacent ori?ces is 24° . The angle 
between the longitudinal axis of each ori?ce and the longitu 
dinal axis of the jet is 17°. FIG. 8 illustrates thejet 13 mounted 
on a metal socket 14 provided with an annular projection 15 
for receiving a shroud I6. The latter takes the form of an in 
verted truncated cone with an internal diameter around the jet 
of 0.30 inch, an internal diameter at the top of 0.55 inch, the 
top of the shroud being 0.40 inch above the apex of the jet. 
Jets with up to 12 ori?ces can be designed to produce circular 
plan ?ames. In general terms, it is desirable that the angle 
between the longitudinal axes of adjacent ori?ces falls 
between 20° and 30°. In order to satisfy this condition, the 
angle between the longitudinal axis of each ori?ce and the lon 
gitudinal axis of the jet has to be in the range of 10° to 45° de 
pendent upon the number of ori?ces used and their angle of 
divergence. 

FIG. 8 shows the ?nal ?ow pattern, indicated by arrows, and 
?ame formation achieved by the shrouded burner. It will be 
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seen that the burner again produces a coalesced ?ame portion 
and that reverse air?ow is obtained between the ?ames them 
selves and between the ?ames and the peripheral edge of the 
wall of the shroud. 

ln some applications, particularly gas ?res in which the jet 
?res into box-type ceramic radiants of rectangular section, a 
thin ?ame is required in order to avoid ?ame impingement 
with consequent poor combustion or sooting. A jet 18 which 
produces a thin ?ame is shown in FIGS. 9 and 10, and has ?ve 
ori?ces 19, the three inner ones being of 0.0125 inch diame 
ter, and the two outer ones being of 0.0095 inch diameter, 
formed in a single row across the central plane of a spherical > 
projection 20. In one example, the external radius of the pro 
jection 20 is 0.1 10 inch and the angle between the longitudinal 
axes of adjacent ori?ces is 17°. FIGS 11 to 13 illustrate the jet 
18 mounted for a metal socket 21 provided with an annular 
projection 22 for receiving a shroud 23. Because in this case 
there is no lateral divergence of the ?ames, the side portions 
of the wall of the shroud 22 are parallel, as shown, or they may 
be slightly convergent, in order to regulate the ?ow of air into 
the shroud through the cleance between the lip and the ?ame 
and in order to contain the combustion products near to the 
?ame base. The maximum width of the mouth of the shroud is 
0.312 inch, the length is 1.007 inches and the tip of the jet is 
0.570 inches below the uppermost point of the shroud. 

ln another example of this type of jet the ?ve ori?ces 19 are 
of slightly larger diameter, the three inner ones being 0.145 
inches and the two outer ones 0.01 15 inches. In this case the 
external radius of the projection 20 is 0.135 inches. The exter 
nal radius of the projection 20 must be adjusted in accordance 
with ori?ce diameter in order to maintain a fairly constant 
ratio between ori?ce diameter and ori?ce center spacing. The 
dimensions of the shroud, for this example are, width of mouth 
0.312, length of mouth 1.100 inches and the tip of the jet is 
0.570 inches below the uppermost point of the shroud. 

In both examples of the jet 18 described the ?ve ori?ces 
could all be of equal size or they could all be different since 
the relative diameters only affect the overall ?ame shape. 
The depth of the shroud 23 is slightly greater in this case 

because the angle of divergence of the separate ?ames is less 
than for the burners shown in FIGS. 1 to 8, and the actual 
point of divergence 24 of adjacent ?ames is therefore 
somewhat further from the ori?ces. This lower degree of 
divergence is necessary to give more coalescence near to the 
?ame base and hence more mutual stabilization. FIGS. 11 and 
12 illustrate the ?ame formation and the air?ow pattern 
achieved. It will be seen that reverse air?ow still occurs 
between the outer surface of the ?ames and the lip of the 
shroud and the products of incomplete combustion are 
retained for recirculation in the wedge-shaped gap 25 formed 
between the ?ame and the wall of the shroud. 
Other applications require a large plan area to be heated by 

a small number of jets, or as in the case of a cooker oven, one 
jet to produce uniform heat over a long surface. These appli 
cations require a jet which gives a wide ?ame and such a jet 26 
is shown in FIGS. 14 and 15. The jet 26 is provided with a 
linear or row of 11 ori?ces 27 of 0.0117 inches diameter 
formed in a spherically contoured projection 28 of external 
radius 0.093 inches with an angle of 18° between the axes of 
adjacent ori?ces. A complete shrouded burner incorporating 
the jet 26 is shown in FIGS. 16 to 18. The jet is mounted on a 
metal socket 29 provided with an annular shoulder 30 for 
receiving a shroud indicated generally at 31. The shroud con 
sists of two substantially semicircular parallel walls 32 of 
0.687 inches radius and have a separation of between 0.260 
inches and 0.312 inches depending on the ori?ce diameters 
which are approximately 0.0117 inches. The walls may be 
parallel as shown or slightly convergent and are closed at the 
bottom by a pair of ?at plates 33 which project from the jet at 
an angle of about 10° below the horizontal FIGS. 16 an 1? il 
lustrate the ?nal ?ame formation and the air?ow pattern de 
picted by the arrows. The principle of reverse air?ow counter 
to the flow of gas and over the lips of the walls of the shroud 
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4 
again applies with the products of combustion being retained 
for recirculation in the wedge-shaped gaps 35 formed between 
the ?ame and the walls of the shroud. Where a still higher heat 
concentration is required a modi?ed jet, now shown, of the 
same general form as the jet 26 can be used with a double row 
of ori?ces with an angle of 24° between the longitudinal axes 
of the ori?ces in each row with the shroud suitably modi?ed, 
and with the angles of divergence between the longitudinal 
axes of the adjacent ori?ces increased to 25° to allow air?ow 
between the two rows of ?ame. 
A further development, which is not illustrated, is to have 

20 0.012 inches diameter ori?ces around the circumference of 
a jet of 0.18 inches diameter with an angle of 18° between the 
axes of adjacent ori?ces and with these axes at 90° to the axis 
of the jet, so that all ?ames project horizontally from the jet. A 
circular disc 1.25 inches diameter is positioned below the on‘ 
?ces and another above the ori?ces with the surfaces of both 
?aring away from the jet at angles of 15° below and above the 
horizontal respectively. 

It will be understood that the ori?ce dimensions of the vari 
ous embodiments described above can be modi?ed where 
necessary. As the ori?ces are reduced in size, the rate of ?ow 
of gas will decrease as will the volume of combustion products 
produced on ignition, and hence for the purpose of mutual sta 
bilization the ori?ce spacing has to be reduced. Conversely, 
with larger ori?ces, the ori?ce spacing has to be increased. 
Furthemtore, it will be understood that the ori?ces for each 
jet described may all be the same size or they may be all dif 
ferent, change in ori?ce dimensions only affecting ?ame 
length and hence overall ?ame shape. Moreover, the number 
of ori?ces and their disposition one to another can be varied in 
order to obtain different overall ?ame shapes. The induced air 
?ow and the volume of the combustion products vary accord 
ing to on'?ce diameter and the ?ow of gas therefrom and con 
sequently the dimensions of the jets and shrouds must be 
varied correspondingly. The longitudinal axes of all the ori 
?ces or sets of ori?ces of each embodiment described above 
diverge from a common origin. However, diverging ?ames can 
also be obtained by having ori?ces with parallel axes formed 
in a thin section or diaphragm as illustrated in FIGS. 19 and 
20. The jet has a cylindrical wall 40 surmounted by a frustum 
of a cone 41, the ori?ces 42 being formed in the conical sur 
face and being arranged parallel to the axis of the jet. The 
angle at which the ?ames leave the jet can be altered by alter 
ing the thickness of the conical or diaphragm portion. This 
method of manufacture of jets would be particularly applica 
ble to the jet illustrated in FIGS. 6 and 7. 

In all the embodiments described above the top or lip of the 
shroud is contoured so that at maximum design gas pressure 
the point of divergence of adjacent ?ames is level with the lip, 
and that at minimum design gas pressure the pint of diver 
gence is slightly below the level of the lip. With this arrange 
ment the burners provide stable nonaerated ?ames with natu 
ral gas at operating pressures of approximately 6-10 inches 
water gauge. 

In all the embodiments described above the dimensions 
speci?ed are those which produce stable ?ames with methane 
at operating pressures of between 6 and 10 inches water 
gauge. There are several forms of natural gas containing 
methane, however, with various heating values and there are 
also various possible substitute gases which can be used in an 
emergency. Consequently some tolerance on all the dimen 
sions speci?ed is required, and it is suggested that a ?gure of i 
25 percent is not unreasonable. 

ln all the burners described the production of closely spaced 
diverging ?ames which coalesce over a part of their length 
only, achieves both mutual stabilization and satisfactory aera 
tion of the ?ames as a whole. Furthermore, the divergence of 
the ?ames also induces reverse air?ow which assists ignition, 
and with a cluster or closed ring of ?ames helps to contain the 
combustion products within the cluster. Furthermore, the use 
of a shroud or cup around the coalesced region of the ?ames 
protects them from direct air?ow and contains the products of 
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combustion near to the reaction zone so that they may be re 
entrained thereby accelerating the combustion process. 

Various forms of jets and burners have been described but it 
will be evident that other designs based upon the principles 
listed in the foregoing paragraph are possible. There is also no 
reason why these principles should not be applied in the 
design of so-called ribbon burners, for example, in which ori 
?ces may be formed in projections on the upper face of a con 
tinuous channel member, and a shroud of section appropriate 
to the required ?ame shape is placed around each projection. 
Furthermore, the jets described can also be used in the design 
of aerated burners in which case the ori?ces would have to be 
rather larger to allow for the increased ?ow arising from 
premixing of air with the gas before it issues from the ori?ces. 
We claim: 
1. A shrouded burner including in combination a gas jet 

having a plurality of gas ori?ces lying on a common ellipse 
producing, in use, diverging flames which coalesce only in the 
region of the gas ori?ces, and a shroud having at least one 
wall, said at least one wall protecting the gas'ori?ces from 
direct air?ow and being shaped and dimensioned so that a 
given ?ame passes in close proximity to the peripheral edge 
thereof, said peripheral edge being contoured so that at the 
maximum design gas pressure the point of divergence of ad 
jacent ?ames is level with said edge and at minimum design 
gas pressure the point of divergence of adjacent flames is 
slightly below said edge. 

2. A burner as claimed in claim 11 in which the walls of the 
shroud are generally elliptical. 

3. A burner as claimed in claim 2 in which two sets of ori 
?ces are provided the longitudinal axes of the ori?ces in each 
set having a ditferent common point of intersection on the lon 
gitudinal axis of the jet. 

4. A shrouded burner for providing stable nonaerated 
?ames with natural gas at operating pressures of approximate 
ly 6 to 10 inches water gauge including in combination a gas 
jet having a plurality of gas ori?ces producing, in use, diverg 
ing ?ames which coalesce only in the region of the gas ori?ces, 
and a shroud for protecting the gas ori?ces from direct airflow 
in which: 
two sets of ori?ces are provided which lie on a common el 

lipse and which have diameters of 0.010 inches to 0.015 
inches, the longitudinal axis of each ori?ce of one of the 
sets lying at an angle of the order of 15° to 20° to the 1on— 
gitudinal axis of the jet, and the longitudinal axis of each 
ori?ce of the other of the sets lying at an angle of the 
order of 30° to 40° to the longitudinal axis of thejet and in 
which the walls of the shroud are generally elliptical, the 
shroud having an internal diameter around the jet of the 
order of 0.30 inches (£5 percent), an internal width at 
the top in the minor axis of the order to 0.45 inch (£5 
percent), and an internal length at the top in the major 
axis of the order of 0.84 inch (£5 percent), the distance 
of the ori?ces below the highest point of the shroud being 
of the order of 0.40 inch (£5 percent), 

whereby a given ?ame passes in close proximity to the 
peripheral edge of the shroud, and whereby at the maximum 
design gas pressure the point of divergence of adjacent ?ames 
is level with said edge, and at minimum design gas pressure the 
point of divergence of adjacent ?ames is slightly below said 
edge. 

5. A shrouded burner for providing stable nonaerated 
?ames with natural gas at operating pressures of approximate 
ly 6 to‘ 10 inches water gauge including in combination a gas 
jet having a plurality of gas ori?ces producing, in use, diverg 
ing ?ames which coalesce only in the region of the gas ori?ces, 
and a shroud protecting the gas ori?ces from direct air?ow in 
which: 

the ori?ces lie on a common circle and have diameters of 
the order of 0.013 inch (£5 percent), the angle between 
the longitudinal axis of adjacent ori?ces being of the 
order of 20° to 30° and that between the longitudinal axis 
of each ori?ce and the longitudinal axis of the jet being of 
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6 
the order of 10° to 45°, and in which the shroud is in the 
form of an inverted truncated cone the shroud having'an 
internal diameter around the jet of the order of 0.30 inch 
(£5 percent) and an internal diameter at the top of the 
order of 0.55 inch (£5 percent), the distance of the ori 
?ces below the highest point of the shroud being of the 
order of 0.40 inch (£5 percent), whereby a given ?ame 
passes in close proximity to the peripheral edge of the 
shroud and whereby at the maximum design gas pressure 
the point of divergence of adjacent ?ames is level with 
said edge and at minimum design gas pressure the point of 
divergence of adjacent ?ames is slightly below said edge. 

6. A shrouded burner for providing stable nonaerated 
?ames with natural gas at operating pressures of approximate 
ly 6 to 10 inches water gauge including in combination a gas 
jet having a plurality of gas ori?ces producing, in use, diverg 
ing ?ames which coalesce only in the region of the gas ori?ces, 
and a tubular shroud for protecting the gas ori?ces from direct 
air?ow in which: 

the ori?ces line in common plane containing the longitu 
dinal axis of the jet and have diameters of 0.0095 inch to 
0.0145 inch (£5 percent), the angle between the lon 
gitudinal axis of adjacent ori?ces being of the order of 
17°, and in which a pair of opposed walls of the shroud 
are substantially planar in con?guration, the walls being 
parallel or slightly upwardly convergent with respect to 
the longitudinal plane containing the ori?ces, the max 
imum width of the mouth of the shroud being of the order 
of 0.312 inch (£5 percent), the length of the mouth 
being of the order of 1.077 inch to 1.100 inch (£5 per 
cent), and the tip of the jet being of the order of 0.570 
inch (£5 percent) below the uppermost point of the 
shroud, 

whereby a given ?ame passes in close proximity to the 
peripheral edge of the shroud and whereby at the maximum 
design gas pressure the point of divergence of adjacent ?ames 
is level with said edge and at minimum design gas pressure the 
point of divergence of adjacent ?ames is slightly below said 
edge. 

7. A shrouded burner as claimed in claim 6 in which: 
there are ?ve ori?ces, the three inner ori?ces having a 

diameter of the order of 0.0125 inch (£5 percent) and 
the two outer ori?ces having a diameter of the order of 
0.0095 inch (£5 percent). 

8. A shrouded burner as claimed in claim 6 in which: 
there are ?ve ori?ces, the three inner ori?ces having a 

diameter of the order of 0.0145 inch (£5 percent) and 
the 'two outer ori?ces having a diameter of the order of 
0.01 15 inch (£5 percent). 

9. A shrouded burner for providing stable nonaerated 
?ames with natural gas at operating pressures of approximate 
ly 6 to 10 inches water gauge including in combination a gas 
jet having a plurality of gas ori?ces producing, in use, diverg 
ing ?ames which coalesce only in the region of the gas ori?ces, 
and a shroud for protecting the gas ori?ces from direct air 
?ow, in which: 

the ori?ces lie in a common plane containing the longitu 
dinal axis of the jet and have diameters of the order of 
0.0117 inch (£5 percent), the angle between the lon 
gitudinal axis of adjacent ori?ces being of the order of 18° 
and in which the shroud consists of two substantially 
semicircular substantially parallel walls of the order of 
0.687 inch (£5 percent) radius and having a separation 
of the order of between 0.260 and 0.312 inch (£5 per 
cent), 

whereby a given ?ame passes in close proximity to the 
peripheral edges of said walls and whereby at the maximum 
design gas pressure the point of divergence of adjacent ?ames 
is level with said edges and at minimum design gas pressure 
the point of divergence of adjacent ?ames is slightly below 
said edge. 

10. A shrouded burner as claimed in claim 9 in which: 
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the walls are closed at the bottom by a pair of ?at plates 
which project from the jet at an angle of about 10° below 
the horizontal. 

11. A shrouded burner including in combination a gas jet 
having a cylindrical wall surmounted by a frustum of a cone, a 
plurality of gas ori?ces being formed in the conical surface 
and being arranged parallel to the longitudinal axis of the jet 
so as to produce, in use, diverging ?ames which coalesce only 
in the region of the gas ori?ces, and a shroud having at least 
one wall, said at least one wall protecting the gas ori?ces from 
direct air?ow and being shaped and dimensioned so that a 
given ?ame passes in close proximity to the peripheral edge 
thereof, said peripheral edge being contoured so that at the 
maximum design gas pressure the point of divergence of ad 
jacent ?ames is level with said edge and at minimum design 
gas pressure the point of divergence of adjacent ?ames is 
slightly below said edge. 

12. A shrouded burner including in combination a gas jet 
having a plurality of gas ori?ces lying in a common plane con 
taining the longitudinal axis of the jet and producing, in use, 
diverging ?ames which coalesce only in the region of the gas 
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8 
ori?ces, and a shroud having at least one wall, said at least one 
wall protecting the gas ori?ces from direct air?ow and being 
shaped and dimensioned so that a given ?ame passes in close 
proximity to the peripheral edge thereof, said peripheral edge 
being contoured so that at the maximum design gas pressure 
the point of divergence of adjacent ?ames is level with said 
edge and at minimum design gas pressure the point of diver 
gence of adjacent ?ames is slightly below said edge. 

13. A burner as claimed in claim 12 in which sald shroud 
has a pair of opposed walls, said walls being substantially 
planar in con?guration and being parallel or slightly upwardly 
convergent with respect to the longitudinal plane containing 
the ori?ces. 

14. A burner as claimed in claim 12 in which the shroud 
consists of two substantially semicircular plane walls, said 
walls being parallel or slightly upwardly convergent with 
respect to the longitudinal plane containing the ori?ces. 

15. A burner as claimed in claim 14 in which the walls are 
closed at the bottom by a pair of ?at plates. 

‘I 1k i il 1 
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