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1 . 

This invention relates to improvements in 
liquid fuel burners of the kind termed herein 
"spill-controlled," such burners comprising a 
swirl chamber of circular section having tangen 
tial ports through which liquid fuel under pres 
sure is led into the chamber and is swirled about 
the axis of the chamber, part of the fuel being . 
spilled back to the supply source through a spill 
way communicating with one end of the 'swirl 
chamber while the remainder of the fuel is dis 
charged as a spray through a delivery ori?ce 
located at the opposite end of the said chamber. 
The object of the present invention is to pro 

vide a construction which enables improved 
atomisation to be obtained and for this purpose 
according to the invention, means are provided 
whereby the fuel leaving the swirl chamber 
through a spillway is allowed to do so only after 
it has progressed for some distance within the 
swirl chamber towards the delivery ori?ce, thus 
reducing the energy lost through the spillway. 
Preferably the fuel is obliged to leave at a locality 
such that the maximum amount of energy is 
taken from the fuel entering the chamber. 
{In one form of the invention the desired effect 

is obtained by providing the spillway, in the local 
lty where it communicates with one end of the 
swirl chamber, with a tubular extension extend 
ing towards the delivery ori?ce and protruding 
into the swirl chamber whereby all the fuel spilled 
back to the supply source is obliged to ?ow 
through this extension. In this way liquid fuel 
leaving the swirl chamber through this tubular 
extension must ?rst pass from the tangential 
ports through a substantial axial length of the 
swirl chamber towards the delivery ori?ce, so 
that the maximum amount of kinetic energy can 
be withdrawn from the liquid before it flows back 
to supply. For that purpose the tubular exten 
sion should protrude into the swirl chamber to 
an extent such that the‘area of the annular sec 
tion of the swirl chamber contained between the 
open end of the tubular extension and the radi 
ally adjacent part of the wall of the swirl cham 
ber is substantially equal to the area of section 
of the tubular extension. 
The said extension may be pivotally mounted 

so as to be free to pivot in all directions, thus 
permitting the extension to be self-aligning with 
the axis of the vortex and so to compensate for _ 
any slight offsetting in the position of the delivery 
ori?ce relative to the axis of the swirl chamber. 
By way of example, three forms of the inven 

tion are described below with reference to the 
accompanying drawings in which Figure 1 is an 
axial section of one form of the invention, 
Figure 2 is a part of Figure 1 on an enlarged 
scale, Figure 3 is a similar view to Figure 2 
showing a second form ‘of the invention, and 
Figure 4 is a similar view of a third form. 

Referring to Figure 1, a liquid fuel burner com 
prises a body of generally cylindrical form con 
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sisting of a casing I screw threaded to a casting 
23, and provided with a banjo and lateral union 2 
for liquid entry. As shown by the arrows, the 
liquid enters an annular space 3 and passes 
through a ?lter 4 into an annular space 5 and a 
further annular chamber 6 around the wall of 
a swirl chamber ‘I into which the liquid passes 
through staggered tangential swirl ports 8. 
One end of the chamber ‘I is partly closed by 

an ori?ce plate 9 having a central delivery ori?ce 
I0 and the other end of the swirl chamber ‘I 
communicates through a bore II in a bush I4 
(the bore II being of greater diameter than that 
of ori?ce 10) with a central duct I2 which com 
municates with a second union l3 to which is 
connected a return pipe (not shown) leading 
back to supply through a manually operable 
throttle valve, the operation of which is used to 
vary the amount of liquid discharged through the 
ori?ce Ill. 
The end portion 24 of bush I4 ?ts over one end 

of the duct I2 and the bush I4 is provided with 
a flange I5 against which bears one end of a 
spring IS. The other end of said spring I6 bears 
against a shoulder I'l formed in the casing I be 
tween the annular space -5 and the space 6 which 
is of greater diameter. A sleeve 25 ?ts around 
the bush I4 and registers with the nozzle plate 9. 

Fluid tightness is ensured by metal washers 
I9, 20, 2| for example of aluminium, a resilient 
washer 22 for example of rubber, and a semi 
resilient washer I8 for example of ?bre. 

Liquid fuel swirling around the axis of cham 
ber ‘I forms a vortex and under suitable condi 
tions some of the liquid fuel is discharged 
through the ori?ce Ill. If the above-mentioned 
throttle valve is opened to a greater extent, a 
larger quantity of fuel returns back through 
spillway II to the supply and a smaller quantity 
of fuel is discharged through the ori?ce Ill. 
As so far described, the construction and mode 

of operation of the spill-controlled burner is 
already known: in applying the present invention 
to a burner of such known construction, the bush 
I4 is provided with a tubular extension 26 pro 
truding into chamber ‘I. Fuel ?ows from the 
ports 8 into chamber ‘I towards ori?ce ID for a 
substantial axial length of chamber ‘I, so that 
the maximum amount of kinetic energy is with 
drawn from the liquid before it enters the open 
end 21 of extension 26 to flow back to supply. 

Preferably the tubular extension 28 extends as 
shown in Figure 2 through the whole of the cylin 
drical portion ‘Ia of the chamber ‘I and through 
part of the frusto-conical portion of said cham 
ber, the open end 21 of said extension being 
situated at a locality such that the area of the 
annular section of chamber ‘I contained between 
the end of 21 and the radially adjacent part 28 
of the wall of chamber 1 is substantially equal 
to the area of section of the extension 26. 
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In a modi?ed form of the invention shown in 
Figure 3, the bush M is provided with a separate 
tubular extension 29 which protrudes into the 
chamber 1, this extension being pivotally at 
tached to the bush M, for example by a ball 
joint or other universal joint, so that it is free 
to pivot in all directions. In the construction 
shown in Figure 3, the inner wall'of the bush 
i4 is provided at one end with a threaded bush 
30 having a spherical or partly spherical seat 
ing 3i and the extension 29 is provided with a 
bulbous end 32 of similar form to enable it to 
pivot against the seating 3!. Such an arrange 
ment permits the extension 29 to be self align 
ing with the axis of the vortex and so to com; 
pensate for any slight o?-setting in the position 
of the ori?ce l0 relative to the axis of the 
chamber 7. 
In Figure 4 the tube I2 is itself provided with 

a separate tubular extension 33 having a bulbous 
end 34 adapted to seat against a spherical seat 
ing on a threaded part 35 at the end of tube l2. 

Tests have shown that the invention enables 
a spill-controlled burner to have a good atomisa 
tion performance at low fuel ?ow rates which 
is most important at high altitude, particularly 
in the case of a gas turbine aero-engine. In 
a particular case tests with such an engine have 
shown that with the known construction of spill 
controlled burner, stable conditions could not 
be obtained below a rotational speed of 3,000 
revolutions per minute with a burner pressure 
of 45 lbs. sq. in. whereas with spill-controlled 
burners modi?ed according to the present in 
vention, stable conditions were obtained at a 
speed of 2,500 revolutions per minute with a 
burner pressure of 40 lbs. per sq. in. and in some 
cases it was found possible to reduce the speed 
to 2,100 revolutions per minute while maintain 
ing stable conditions. 

I claim: 
1. A liquid fuel burner comprising a swirl 

chamber of circular section, means de?ning tan 
gential swirl ports for the admission of liquid fuel 
into said chamber, means de?ning a discharge 
ori?ce communicating with one end of said 
chamber, a duct communicating with the op 
posite end of said chamber but serving as a 
spill-way to spill back that part of'the fuel 
which enters the chamber and is not discharged 
through said discharge ori?ce, and a tubular 
extension for said spill-way in the locality where 
said spill-way communicates with said swirl 
chamber, said extension protruding into the 
swirl chamber whereby all the fuel spilled back 
is obliged to ?ow through said extension, the 
outside diameter of said extension in the region 
of said tangential ports being a minor part of 
the internal diameter of the swirl chamber in 
said region, and the internal cross-sectional area 
of the extension being not greater than the 
minimum cross-sectional area of the annular 
space between the extension and the walls of 
said chamber. 

2. A liquid fuel burner according to claim 1 
wherein the spill-way comprises a tube and a 
detachable extension provided at one end of said 
tube, said detachable extension protruding into 
the swirl chamber and forming the said tubular 
extension. 

3. A liquid fuel burner according to claim 1 
wherein the said extension is pivotally mounted 
so as to be free to pivot in all directions. 

4. A liquid fuel burner comprising a cylindrical 
sleeve, a nozzle plate, a ?anged bush between 
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the ?ange of which and said plate said cylin 
drical sleeve is supported to form a swirl cham 
ber of circular section with a discharge orifice 
in said plate, means de?ning tangential swirl 
ports for the admission of liquid fuel into said 
chamber, a duct in contact with said ?anged 
bush to serve with said bush as a spillway in 
spilling back that part of the fuel which enters 
the chamber and is not discharged through said 
discharge ori?ce in said plate and a tubular 
extension, the outside diameter of which, in the 
region of said tangential ports, is a minor part 
of the internal diameter of the swirl chamber 
in said region and the internal cross-sectional 
area of which is not greater than the minimum 
cross-sectional area of me annular space be 
tween said extension and the walls of said 
chamber. 

5. A liquid fuel burner comprising a swirl 
chamber of circular section having a cylindrical 
portion and a conical portion tapering towards 
a discharge ori?ce, means de?ning tangential 
swirl ports for the admission of liquid fuel into 
said chamber at said cylindrical portion, a duct 
communicating with said chamber and serving 
as a spill-way to spill back that part of the fuel 
which enters the chamber and is not discharged 
through said discharge ori?ce, and a tubular 
extension for said spill-way in the locality where 
said spill-way communicates with said swirl 
chamber, said extension protruding into the 
swirl chamber, whereby all the fuel spilled back 
is obliged to ?ow through said extension, and 
having an outside diameter which is a minor 
part of the internal diameter of said cylindrical 
portion of said swirl chamber and an internal 
cross-sectional area which is not greater than 
the area of the annular section of the swirl 
chamber between the open end of the extension 
and the conical part of the wall of the swirl 
chamber in the plane of said open end. 

6. A liquid fuel burner comprising an elon 
gated swirl chamber of circular cross-section 
having a discharge ori?ce at the front end of 
the chamber and tangential swirl ports for the 
admission of liquid fuel in the region of the rear 
end of the chamber in combination with a spill 
pipe protruding axially into the interior of said 
chamber from the rear and extending along the 
greater part of the length of the chamber to 
de?ne with the interior wall of the chamber an 
annular space the end of said spill pipe lying 
nearer to said discharge ori?ce than to said 
ports whereby fuel entering by said swirl ports 
can progress, with a swirling motion around the 
axis of the chamber, along the greater part of 
the length of the chamber before reaching the 
entrance to the spill pipe and the discharge 
ori?ce. 
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