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ABSTRACT: A combustion chamber for a gas turbine engine 
has a primary air inlet and a number of additional air'nozzles 
at intervals along the chamber. Each of the air inlets has one 
or more holes in the inlet wall, so that air may be injected into 
the inlets or extracted therefrom. Air injection effectively 
reduces the inlet areas and extraction increases the inlet areas. 
The air?ow through each inlet, or group of inlets, may thus be 
controlled, the arrangement being such that, irrespective of 
the proportion of the total air?ow which enters each inlet, the 
resistance to air?ow through the combustion chamber does 
not vary. The holes in the inlet walls may be tangential to 
create a vortex within the inlet. 
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COMBUSTION CHAMBERS FOR GAS TURBINE 
ENGINES 

This invention relates to combustion chambers for gas tur 
bine engines and hasas an object to provide a combustion 
chamber in a convenient form. - 

A combustion chamber in accordance with the invention 
has a primary air inlet duct, secondary air inlet nozzles and 
dilution air inlet nozzles, each air entry point incorporating a 
?uidic air?ow control device arranged so that the proportions 
of the total air?ow through the ‘respective air entry points can 
be varied without variation of the total resistance of the com 
bustion chamber to airflow therethrough. 

In the accompanying drawings 
FIG. 1 is a fragmentary section through an annular com 

bustion chamber incorporating an example of the invention, 
FIG. 2 is a fragmentary enlargement of the part ringed in 

FIG. 1 and FIGS. 3 and 4 show, somewhat diagrammatically, 
two views of a part of an alternative embodiment. 
The combustion chamber has an inner wall 10 and an outer 

wall 11 shaped tojoin at a circular leading end in which prima 
ry air inlet ducts 12 are formed. Each primary air inlet duct 
has a swirler 13 which incorporates control jet holes 14 
through which high-pressure air can be injected. These holes 
14 are arranged around the outer periphery of the swirler 13 
so that when compressed air is injected the effective area of 
the swirler is reduced ?uidically to reduce the air?ow through 
the primary air inlet ducts. Conversely, when air is bled off 
through the holes 14 the effective area of the swirler is in 
creased ?uidically to increase the air?ow through the primary 
inlet duct. 7 

The walls 10, ll of the combustion chamber adjacent the 
inlet end thereof are formed with secondary air inlet nozzles 
15 constituted by inwardly directed ?anges on the walls. In as 
sociation with the nozzles 15 is an annular dished member 16 
defining an annular air chamber 17. Drillings are formed in 
the ?anges which open into the nozzles 15 on the upstream 
sides thereof. Thus when high-pressure air is applied to the 
chambers 17 jets will issue into the nozzles 15 and ?uidically 
restrict ?ow of air into the combustion chamber. If on the 
other hand air is drawn from the chambers 17 the effective 
area of the nozzles 15 will be increased so that there will be in 
creased air?ow through the nozzles 15. 
Downstream of the nozzles 15 the walls 10, 11 have dilution 

air inlet nozzles 18 similar to the nozzles 15. These nozzles 18 
similarly have associated therewith ?uidic ?ow control 
devices constituted by drillings in the nozzle ?anges opening 
into chambers 19 to which air is supplied to decrease the ef 
fective areas of nozzles 18 and from which air is drawn to in 
crease the effective area. 

It will be noted that the provision of the ?uidic control 
drillings on the upstream side only of the nozzles has the effect 
of changing the direction of the air?ow through the nozzles as 
well as reducing the effective cross-sectional area of the noz 
zles. 
At engine running conditions associated with the weaker 

overall air/fuel ratios for the combustion chamber, e.g., air 
craft standoff ?ight conditions, the ?uidic devices mentioned 
above are actuated to decrease ?ow through the primary and 
secondary air nozzles to a minimum value, whilst air is drawn 
from the chambers 19 to increase the air?ow through nozzles 
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18 to a maximum value. At engine running conditions as 
sociated with the richer overall air/fuel ratios for the com 
bustion chamber, e.g., aircraft takeoff conditions, the supply 
of compressed air to the holes 14 is stopped and air is drawn 
from chambers 17 so that the primary and secondary air?ows 
are increased. The chambers 19 are pressurized to reduce the 
dilution air?ow. This changes the pattern of air?ow in the 
combustion chamber to increase the quantity of air available 
to the burners which would be situated in the centers of the 
respective swirlers 13. The change in direction of the seconda 
ry air?ow causes increased reverse ?ow of secondary air to in 
crease the rate ofintermixing of fuel and air. I 

It IS to be noted that the upper half of FIG. 1 shows air?ow 
conditions obtaining at low throughput and the lower half 
shows conditions at high throughput. 
The ?uidic devices used in nozzles 15 and 18 may alterna 

tively take the form of vortex ampli?ers as shown in FIGS. 3 
and 4 in which there are control drillings which can direct tan 
gential jets of air into the nozzles to create swirl which will ef 
fectively reduce the area of the nozzles. 

ln either case the areas of the nozzles, the sizes of the con 
trol drillings and the control pressures used would be chosen 
so that there is no change in the overall resistance of the com 
bustion chamber to air?ow when changeover from one ?ow 
condition to the other takes place. 

Having thus described my invention what I claim as new and 
desire to secure by Letters Patent is: 

l. A combustion chamber which includes a primary air inlet 
duct, secondary air inlet nozzles and dilution air inlet nozzles, 
each air entry point incorporating a ?uidic air?ow control 
device arranged so that the proportions of the total air?ow 
through the respective air entry points can be varied without 
variation of the total resistance of the combustion chamber to 
air?ow therethrough. 

2. A combustion chamber as claimed in claim 1 in which the 
primary air inlet duct incorporates holes through which air 
may be injected or withdrawn so as respectively to increase or 
decrease the effective area of the duct. 

3. A combustion chamber as claimed in claim 2 in which the 
said holes are formed in the outer periphery of the duct. 

4. A combustion chamber as claimed in claim 1 in which the 
secondary air inlet nozzles are constituted by inwardly 
directed ?anges on the walls of the chamber, said ?anges 
being formed with drillings in the upstream sides thereof 
through which air may be injected or withdrawn so as respec 
tively to reduce or increase the effective areas of the nozzles. 

5. A combustion chamber as claimed in claim 1 in which the 
dilution air inlet nozzles are constituted by inwardly directed 
?anges on the walls of the chamber, said ?anges being formed 
with drillings through which, in use, high-pressure air is in 
jected tangentially into the nozzles. 

6. A combustion chamber as claimed in claim 1 in which the 
dilution air inlet nozzles are constituted by inwardly directed 
?anges on the walls of the chamber, said ?anges being formed 
with drillings in the upstream sides thereof through which air 
may be injected or withdrawn so as respectively to reduce or 
increase the effective areas of the nozzles. 

7. A combustion chamber as claimed in claim 1 in which the 
secondary air inlet nozzles are constituted by inwardly 
directed ?anges on the walls of the chamber, said ?anges 
being formed with drillings through which in use high pressure 
air is injected tangentially through the nozzles. 


