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This invention relates to the combustion SyS 
tems of jet engines, of the kind in which the 
system (or each of an a SSociated group of Such 
systems) comprises an elongated combustion 
chamber which at one end is provided with a 
liquid fuel burner and is adapted for the admis 
sion thereto of air from a blower, the other end 
terminating in an extension. Which forms the jet 
pipe, and in which there is mounted, between the 
adjacent ends of the combustion chamber aind 
jet pipe, the rotor of a turbine which actuates 
the blower. 

In some such systems provision is made for 
admitting additional liquid fuel to a burner in 
the jet pipe, when it is required to augment the 
energy of the gases therein after passing the 
turbine and before discharge to the atmosphere. 
It is undesirable however, to admit the additional 
fuel at an excessive rate. The perihissible maxi 
mum rate of Supply is not a fixed quantity, but 
is dependent on contemporary Working condi 
tions in the system, and the object of the present 
invention is to enable the rate of Supply to be 
automatically controlled in a satisfactory manner. 
The invention comprises the combination. With 

the system, of means for controlling the addi 
tional fuel under the joint action of the preSSure 
of the air at the biower inlet, and the preSSire 
of the gas in the jet pipe between the turbine and 
the point of admission of the additional fuel. 
The invention also comprises means as Speci 

fied in the preceding paragraph, in Which the 
relative effects of the said pressures is variable 
under manual control. 

In the accompanying drawing, Figures 1 and 2 
are diagrams illustrating two embodirnents of 
the invention. 

Referring to Figure 1, the principal cornbuS 
tion chamber of a jet-engine is represented by (i. 
In this is nounted a liquid fuel burner b Which 
is supplied by a pump at a variable rate in re 
sponse to the control of the pilot and of Condi 
tions associated with the Working of the engine, 
such as speed, or atmospheric pressure. The 
blower for air reguired in the combustion chain 
ber is represented by c and this is driven by a 
turbine d situated at the discharge end of the 
combustion chamber. In the extension or jet 
pipe e of the combustion chamber is arranged a 
burner f by which the additional fuel is Supplied, 
and it is the control of this fuel which forms the 
subject of the present invention. 
In the example illustrated at Figure 1, the 

extra, fuel is supplied by a rotary pump g of the 
swash plate type, the output of the pump being 
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Variable by adjustment of the obliquity of the 
SWash plate h, under the action of a fuel-operated 
Servo-mechanism. This mechanism is of known 
for n and comprises a cylindrical chamber i con 
taining a piston i loaded by a Spring k and Con 
Elected to the Swash plate by a rod in. One end 
of the cylinder i is in communication. With the 
discharge passage in of the pump by Way of a 
passage O, and the other end is in communication 
With the passage 2 by Way of a restricted paSSage 
20. The end of the cylinder i containing the 
Spring ic coin unicates With the Seating q Of a 
control valve r by Way of a paSSage ac. The air 
rangenient is such that when the valver is closed, 
the liquid preSSures acting On Opposite sides of 
the piston i are balanced, and the Spring k then 
noves the piston in the direction for increasing 
the pump output. When the Valve r is opened, 
a preponderating liquid pressure actS On the Side 
of the piston in opposition to the Spring and 
Imoves the piston in the direction for reducing 
the pu: np output. 
The Valve r is mounted on a lever S Which is 

carried by a flexible diaphragm i, or is pivotally 
Inounted on a partition, which Separates tWO 
connpartments it, , in a chambered body part, 
the COIn partment it being in communication. With 
the pump inlet, or a Suimp. The end of the lever 
which extends into the compartment v is con 
nected by a link 2 to a diaphragn 3. One Side 
of the diaphragm is Subject to the pressure of 
the air at the inlet side of the blower c, a pas 
Sage being provided between the blower inlet 
aid the compartment . he other Side of the 
diaphragan is Subject to the preSSure of the gases 
at the exit side of the turbine d, a passage 5 
being provided for effecting communication be 
tween the said Side of the turbine and diaphragm. 

in the chamber 2) is also contained another 
Eever ioaded by a spring and evacuated cap 
sule 8. Between the two levers s, S is arranged 
a slidable abutinent 9 by which force can be 
transnisted from one ever to the other, and the 
position of the abutinent relatively to the lever 
is nowable under the manual control of the pilot 
through a lever . By appropriately adjusting 
the position of the abutment 9 the forces acting 
On the Waive lever r can be Waried as desired. 

ASSunning that the preSSures acting on the 
diaphragm 3 and capsule 8 are such that the waive 
f is slightly open, and that the piston i is in 
equilibrium at a position intermediate the ends of 
the chanber i, it will be seen that the pressure 
exerted on the left hand side of the piston by 
liquid admitted to the corresponding end of the 
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chamber through the passage o is balanced by 
the pressure exerted on the other side of the 
piston by the combined effect of the Spring k and 
the liquid admitted to the right hand end of the 
chamber through the restricted paSSage p, the 
liquid pressure in the last mentioned end of the 
chamber being partially relieved by leakage of 
liquid past the valve r. If now the valve r is 
opened to a greater extent by relative variation 
of the pressures acting on the diaphragm 3 and 
capsule 8, the liquid pressure in the right hand 
end of the chamber i Will be further relieved, and 
the piston will be moved against the action of the 
spring k by the preponderating liquid preSSure in 
the left hand end of the chamber to cause reduc 
tion of the pump output until a new condition 
of equilibrium is reached. Closing movement of 
the valve r by relative variation of the preSSures 
acting on the diaphragm 3 and capsule 8 has a 
reverse effect to that above described, and enables 
the Spring ic to move the piston i for increasing 
the pump output. Miovement of the aoutinent 3 
under the control of the pilot wairies the effect of 
the capsule 8 on the lever S Wiihout varying the 
effect of the diaphragm 3 on this lever. 

It will be apparent therefore, that by the ar 
rangement above described, the rate of Supply of 
fuel from the pump g to the burner f is auto 
matically controllable by the pressures acting On 
the diaphragm 3, the air preSSure acting on the 
capsule 8 and the load exerted by the Spring , 
the effect on the valve r being variable under 
the control of the pilot through the lever is and 
abutinent 9. 
The embodiment shown in Figure 2 differs from 

tihat, shown in Figure 1, in that the one pump 
g supplies liquid fuel to both of the burners b, f. 
In this example the servo-mechanisin i, j, k, O, p 
aibove described serves mainly to control the 
supply of fuel to the burner b, and this is effected 
in response to any control device positioned as 
indicated by 3 in the diagram between the servo 
nechanism and the burner b. The Supply of 

fuel from the pump to the burner f is mainly con 
trolled by a throttle i , which is actuated by a 
second servo-mechanism indicated generically by 
i2 and which is essentially similar to the one 
above described. With reference to Figure 1. The 
servo-mechanism 2 is controlled by a similar 
valve mechanism to that already described, Simi 
lar reference characters being used in Figure 2 
to identify the valve mechanism. 

Having thus described my invention what I 
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4. 
claim as new and desire to secure by Letters 
Patent is: 

1. A jet-engine combustion System having in 
combination an elongated combustion chamber, 
a main burner in the combustion chamber, a 
blower for Supplying air under pressure to one 
end of the combustion chanoer, a turbine at the 
other end of the combustion chainber, a jet pipa 
extending from the last mentioned end of the 
combustion chamber, an auxiliary burner in the 
jet pipe, means for Supplying liquid fuel to the 
auxiliary burner, a liquid-operated servo-mech 
anisia for determining the quantity of liquid fuel 
Supplied to the auxiliary burne, control innealins 

- responsive to the air preSSure at the blower inlet, 
additional control means responsive to the gas 
pressure in the jet pipe between the turbine and 
the auxiliary burner, and a control member re 
Sponsive to the combined action of the two con 
trol means for controlling the action of Said Servo 
mechanisin. 

2. A jet-engine cnbustion System as claired 
in claim 1 and having manually adjustable ineans 
for varying the combined effect of Said two coin 
trol means on Said control member, Said ina.inually 
adjustable raeans being formed in part by a no 
tion-transmitting abutment through which one 
of Said two control means actS on Said control 
member. 

3. A jet-engine combustion system as claimed 
in claim 1, in which the means for supplying 
liquid fuel to said auxiliary burner comprises a 
pump which serves also for supplying fuel to said 
naiin burnei, and in Which a throttle opeiabie by 
the liquid-operated Servo-inechanism is provided 
for controlling the quantity of liquid fuei Sup 
plied to Said auxiliary burner. 
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