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This invention relates to combustion apparatus par 
ticularlythough'not exclusively for use in a gas turbine‘ 
plant. The general object of the invention is the pro 
vision of a simple device for initiating combustion, par 
ticularly in combustion apparatus of the vaporizing type 
"designed to operate on heavy distillate fuels. 

' Accordingly the invention provides combustion appa 
ratuscomprising a porous block, a fuel supply for satué 
rating the block with fuel, and an igniter for igniting 
the fuel emitted from the block as *a vapor. ' I 

In one form of the inventionprovision is made for 
heating the’ block to initiate emission of the ‘fuel vapor 
therefrom. , - a ' ' > 

According-to a feature of vthe invention the block is 
arranged so that the ignited fuel vapor is carried by an 
air stream into the combustion zone of the apparatus. 
The apparatus may further comprise a vaporizing tube 

projecting at one end into .the combustion zone and ar 
ranged to‘be heated-by the ignited fuel vapor. 
The invention also provides an improved construction 

of a vaporizing tube having a 'cap ‘?tting around its pro 
jecting end and forming therewith an annular ‘passage 
for leading fuel/ air mixture in an upstream direction into 
the combustion zone. _ a ' ' 

One embodiment of the invention will now be de 
scribed by way of example with reference to the accom 
panying drawing which is an axial cross-section of a 
‘combustion chamber'for use in a'gas turbine plant. The 
fplantfor which it is intended includes a compressor 
supplying air to the combustion chamber through a'heat 
exchanger and a turbine driving the compressor and also 
supplying useful power, the turbine receiving combus 
tion gases from the combustion ‘chamber and discharging 
them through the heat exchanger in heat exchange rela 
tionship with the incoming air to the combustion cham 
ber. The combustion chamber is intended to operate 
on diesel or other heavy distillate fuel oil. , 
The combustion chamber includes an elongated gen 

erally cylindrical sheet metal air casing or duct 1 having 
?anges 2, 3 attached, e.g., by welding, to its upstream 
and downstream ends‘ for connection to ducting leading 
from the heat exchanger and to the turbine respectively. 
Mounted coaxially within the air casing 1 there is an 
elongated generally cylindrical ?ame tube 4 with its 
upstream end spaced downstream from the upstream end 
of the air casing, the ?ame tube being supported by an 
approximately Z-sectioned ring 5 at its downstream end 
and by three radial pins 6 secured to the air casing 1 
and slidably engaging in bushes 7 let into the ?ame tube 
wall to permit free radial expansion. _ _ 

A tubular member 8 coaxial with and of smaller-di 
ameter than the ?ame tube 4 extends from the upstream 
end of the air casing 1 to the region of the upstream 
and of the ?ame tube 4. This member includes a frusto 
conical part 8a at its downstream end having a pe 
ripheral ?ange 8b entering into the upstream end of the 
?ame tube and de?ning therewith an annular gap. The 
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gap is maintainedby a crimped ‘spacer ‘9' which also 
_ serves to supp'ort'the downstream end‘of tubular member 
8 from the ?ame tube 4. The ‘upstream end 'of the 
tubular member 8.is supported by ‘?exible struts '10 se 
cured at their outer ends to the ?ange e2. ' 
An'open-ended vaporizing tube 11 is mounted Within 

member 8 with its downstream end projecting 
into the ?ame tube, the tube being supported by a frusto 
conical wall~12' bolted to the t'ubu'larrmemberrs, the wall 
being formed with apertures 12a. The tube is formed 
with a convergent inlet end 11a leading to a construction 
11b, and a cap 13 of slightly‘ greater diameter than the 
tube encloses its downstreamend, the base of the cap 
being supported therefrom on three pins 'lltc. The rim 
13a of the cap is of divergent conical shape, ‘while an 
annular plate 14 is welded to the exterior of the vaporiz 
ing tube 11 and partly blocks‘ the annular gap'between 
the ‘tube and the cap. . 1 

A main fuel supply pipe'15 consisting of a‘hyp'oderm‘ic 
tube leads from the exterior of the air casing 1 to an out 
let 16 at its ‘end’ arranged-to inject fuel in a downstream 
direction in the region of the'constriction ‘11b in the 
vaporizing tube. ' 

and cooling air tapped from the outlet of the compressor, 
i.e., upstream of the heat exchanger, is supplied'to the 
interior of the jacket, ?nally escaping through holes 17a. 
This air serves to- protect'the fuel in'pipe '15 against 
overheating by the heated inlet air to they combustion 
chamber. ' . ~ g - l- ' V a I 

The upstream end of the tubular member 8 is-closed 
by a transverse'wall 18 pierced with a number-‘of small 
holes ‘18d. Immediately on the downstream side of 
this wall and withinthe tubular member there is ania‘n 
nular porous block 19 made of two sleeves 19a, 19b of 
porous ceramic material nested one within the‘other with 
an electric heating element 20 accommodated in an an 

_'nular space between’ them. The heating element 120 is 
connected atl'one end to an ‘electric supply through a 
terminal 21 in the aircasing wall, the other end being 
grounded to the tubular’member 8 ‘at 22. A fuel pipe 
23 leads intothe interior of the block 19 and immedi 
ately, downstream of the block is mounted a sparking 
plug 24. _ _ a ' ' 

Whenthe combustion chamber is in operation, 
of the air from the compressor enters the-tubular 
her 8 through holes 8;- between the blockl~19 
"upstream end of the vaporizing tube 11;-a small 
of air'also enters throughthe'holes'lSa in the ‘wall 18. 
‘This'part ofithe air is divided, part entering‘theupstrearn ‘ 
end of the vaporizing tube and part ?owing around the 
vaporizing tube and entering the ?ame tube through the 
apertures 12a in the wall 12. The annular space within 
the upstream end of the ?ame tube around the vaporiz 
ing tube constitutes the primary combustion zone of the 
?ame tube. . 

Fuel is injected through outlet 16 into the region of 
high air velocity afforded by the constriction 11b and 
is vaporized in the vaporizing tube by the heat of com 
bustion in the ?ame tube. The ?ow of air and vaporiz 
ing fuel is reversed by the cap ‘13 which directs it into 
the primary combustion zone. , 
The remainder of the air which does not enter the 

tubular member 8 ?ows around the exterior thereof and 
enters the ?ame tube 4 through the annular gap at its 
upstream end and through further apertures 4a and 4b 
in its wall and constitutes cooling, secondary, and dilu 
tion air in known manner. 
For starting, pilot fuel is also supplied through pipe 

23 to the interior of the block 19 so that the latter 
becomes saturated with fuel. Current is supplied to the 
heating element 20 so that the fuel is emitted therefrom 
as a vapor which is ignited by the sparking plug 24. 

part 
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Y'quantity 

The pipe is enclosed by a'jacket 17, . 
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The air stream entering the tubular member 8 through 
the. holes 18a in the wall 18 and through the holes 80 
carries the burning gases into and around the vaporizing 
tube 11, thus raising its temperature to a value su?icient 
for vaporization of the fuel introduced by the main fuel 
injector 16. 'The fuel vapor from this nozzle does not 
however ignite until it discharges into the primary com 
bustion zone since the fuel/ air mixture in the vaporizing 
tube is arranged to be too rich to-burn. Ignition in 
the primary zone is effected by some of the ?ame from 
the block passing into the ?ame tube through the aper 
tures 12a in the wall 12. 
When combustion of the main fuel supply has been 

initiated, the supply of fuel to the block 19 can be dis 
continued. The block will then dry out and combustion 
of fuel vapor emitted from its surface will cease. 

In normal operation, combustion of fuel/air mixture 
takes place in the ?ame tube after it has been discharged 
from the vaporizing tube and cap. If however the fuel 
supply is suddenly reduced, e.g. to reduce the output 
of the plant, the fuel/air ratio in the ?ame tube will 
momentarily become much weaker than it is under steady 
working conditions. ' As a consequence however, the 
fuel/air mixture being discharged from the vaporizing 
tube, which was previously too rich to burn, becomes 
ignitable and hence the ?ame burns back and is stabilized 
in the annular space between the divergent part 13a of 
the cap and the vaporizing tube. The baffle 14 prevents 
the ?ame burning back into the cylindrical part of the 
cap and thence into the vaporizing tube so that the jrisk 
of burning out the vaporizing tube is reduced or elimi 
nated. On richening the mixture again, the ?ame moves 
out of the cap and is stabilized in the primaryv combus 
tion zone in the ?ame tube. 
The mixture discharged around the edge of the ba?ie 

?ows more or less along the inner surface of the divergent 
part 13a of the cap, thus cooling it and maintaining it 
at a safe operating temperature even under full load 

conditions. 
In some cases the compressed air supplied to the com 

bustion chamber may be at a sufficiently high tempera 
ture to vaporize the fuel in the block; the electric heating 
element 20 may then be omitted. 
The apparatus described may also be used for the 

burning of lighter distillate fuels, e.g., kerosene, in which 
case the heating element 20 in the porous block may not 
be required. _ 
The vaporizing tube described above might be replaced 

by any known vaporizing device of a similar nature. 
We claim: 
1. Combustion apparatus of the vaporizing type de 

signed to operate on heavy distillate fuels comprising an 
elongated air casing, said air casing having an inlet at 
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one end for combustion air and an outlet at the other 
for combustion gases; a porous block mounted adjacent 
said inlet; a ?rst fuel supply connected to said block 
to saturate the block with fuel; a heating element for 
heating the block; an ignitor arranged to ignite fuel 
emitted from the block as a vapor; means de?ning a 
combustion zone within the casing down stream of the 
block, a vaporizing tube; said vaporizing tube being sup 
ported in the casingto extend for part of its length with 
in the combustion zone and having one open end ar 
ranged to receive ignited vapor from the block and an 
other end within the combustion zone; a second fuel 
supply; a fuel injector arranged to inject fuel from said 
second fuel supply into said vaporizing tube whereby 
fuel injected by said fuel injector is vaporized and ignited, 
on demand by ignited fuel vapor emitted from said block 
and carried downstream into said means de?ning a com~ 

bustion zone. 
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2. Combustion apparatus of the vaporizing type de 
signed to operate on heavy distillate fuels comprising an 
elongated casing having an inlet for air at one, upstream, 
end and an outlet for combustion gases at its other down 
stream end', a combustion initiating device operable on 
demand supported adjacent the inlet end of said casing; 
a ?ame tube mounted within the casing; 
ber arranged to intercommunicate said inlet with said 
?ame tube; a vaporizing tube, a perforate annular mem 
ber adapted to' support said vaporizing tube within the 
tubular member with a part of its length extending within 
the ?ame tube; said vaporizing tube having an outlet 
end within the ?ame tube and an inlet end within the 
tubular member; a ?rst fuel supply; a fuel injector ar 
ranged to introduce fuel from said ?rst fuel supply into 
the vaporizing tube, said combustion initiating device 
including; a porous block mounted within the tubular 
member; a second fuel supply for saturating the block 
with fuel; means for heating the block and an ignitor 
for igniting fuel emitted from said block as a vapor, 
whereby ignited vapor can pass downstream from said 
inlet through and around the vaporizing tube into the 
?ame tube to preheat fuel from said ?rst supply injected 
into the vaporizing tube. ' 
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