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1 Claim. 

This invention relates to the liquid fuel con 
trolling means employed on jet engines, gas tur 
bines or like prime movers, of the kind which 
include a liquid-operated servo-mechanism for 
automatically varying the rate of supply of fuel 
to the combustion chamber or chambers, and 
also a control means operable by the driver. 
In Some Such Systems it is possible to obtain a 

temporary but undesirable excess of fuel supply 
to the combustion chamber when the throttle is 
Opened suddenly, and the object of the present 
invention is to obviate this condition. 
The invention comprises the combination with 

a valve for controlling the servo-mechanism, of 
Valve actuating means responsive to a pressure 
difference set up in the system in response to a 
change of pressure accompanying a change in 
the rate of flow of the liquid fuel, the said means 
including a piston slidable in a cylinder and 
loaded by a Spring which at one end is supported 
by One side of a valve-actuating lever, and a 
diaphragm (or piston) of smaller effective di 
ameter acting on the opposite side of the lever, 
the first mentioned piston and the diaphragm 
(or piston) being responsive to the said pres 
Sure difference. 
The accompanying diagram illustrates one 

mode of carrying the invention into effect. 
Referring to the diagram there is employed a 

known form of liquid operated servo-mechanism 
adapted to control the fuel pump output, or a 
throttle valve, or a by-pass valve in the fuel 
Supply System. In the example shown, the 
Servo-mechanism controls the output of a vari 
able delivery pump a of the swash plate type, the 
said mechanism serving to vary the obliquity of 
an adjustable SWash plate b. The servo-mecha 
nism comprises a cylinder c containing a spring 
loaded piston d. Both ends of the cylinder are 
in communication through a restricted orifice e, 
and pressure fluid is admitted to one end of the 
cylinder at f. An outlet g at the other end of the 
cylinder is controlled by a valve h operable by a 
lever i. The arrangement is such that when the 
valve is closed the Spring i moves the piston in 
the direction for increasing the rate of fuel sup 
ply to the burner ic in the combustion chamber 
of the prime mover, and when the valve is 
opened the pressure of the liquid moves the pis 
ton in the direction for reducing the rate of fuel 
Supply. 
In aSSociation with the said valve lever i there 

is provided in accordance with the present inven 
tion, a cylinder m containing a piston n which 
is loaded by a suitable spring o, the end of the 
Spring remote from the piston being supported 

(Cl. 58-36.3) 
2 

by one side of the lever. The end of the cylinder 
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adjacent to the lever is divided by a diaphragin 
p to form an antechamber 20, the diaphragm. 
being of smaller effective diameter than the 
piston. Instead of a diaphragm an equivalent 
piston may be used. This diaphragm (or piston) 
acts on the other side of the lever. 
In series with the fuel supply pipe q there may 

be provided if desired a Spring loaded Valver co 
operating with a seating S, and Such that the 
extent of opening of the valve depends on the 
difference of pressure in the liquid fuel between 
the entrance and exit Sides of the valve. The 
approach side of the valve r is connected by a 
pipe t and a restricted Orifice at to the end of the 
cylinder m containing the piston n, and is also 
connected to the antechamber up by a pipe v. 
The intermediate part of the cylinder contain 
ing the Spring is, in this example, Connected to 
the discharge Side of the valve r. The Valve r is, 
however, not essential, and may be replaced by 
a restrictive Orifice of fixed diameter. Alterna, -- 
tively neither of these devices may be necessary 
in Some cases, the pipe q being then connected 
directly to the burner k, and the intermediate 
part of the cylinder m being then connected to 
a sump or the inlet side of the fuel pump. 
The arrangement is such that in the event of 

an increase of pressure in the pipe q due to an 
increase in the rate of flow in the said pipe, foll 
lowing a sudden opening of the driver's throttle 
valve ac, a temporary pressure difference will re 
SultaCrOSS the restricted Orifice it, and when the 
preSSures Which Consequently act on the mecha 
nism above described are such that the force 
exerted on the valve lever i by the diaphragm p 
(or piston) is greater than that exerted on the 
piston n, the lever will be moved in the direction 
for causing the Servo-mechanism to reduce the 
fuel. And when the pressure difference is subse 
quently reduced, the mechanism resumes its pre 
vious condition. Spillage through the valve h 
may be returned to a Sump, or to the inlet Side 
Of the pump, by Way of a pipe y. 

It will be understood that the action above de 
Scribed is Only a temporary one, and its effect 
is to obviate an undesirable Sudden increase of 
rate of fuel Supply, with risk of temporary over 
fueling of the prime mover, when the driver's 
throttle valve is opened suddenly. In other 
words the effect is to make the rate of increase 
of fuel Supply independent of the rate at which 
the driver actuates the throttle valve under his 
direct control when he desires to accelerate the 
prime nover. 
The invention is not, however, restricted to the 
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example above described. Thus the restricted 
Orifice at and the connection with the antecham 
ber 2U may be arranged in any part of the fuel 
Supply System in which an appropriate change of 
preSSure accompanies a change in the rate of 
flow. Moreover, and as already stated, the servo 
mechanism may be adapted to actuate any other 
means than the pump control means for varying 
the rate of Supply of fuel to the burner k. Also 
the part above described as the throttle a may 
be any other manually controllable means for 
varying the rate of Supply of fuel to the burner. 

Having thus described my invention what I 
claim as new and desire to secure by Letters 
Patent is: 
A liquid fuel Supply system comprising in com 

bination a liquid fuel pump, at least one liquid 
fuel burner, means connected to and providing a 
passageway between the discharge side of said 
putihp and Said burner, a throttle in said passage 
way, a liquid-operated servo-mechanism for con 
trolling the rate of fuel flow from said pump to 
Said paSSageway, a valve controlling said servo 
mechanism and having an actuating lever, a cyl 
inder, a piston slidable in said cylinder, a spring 
arranged between Said piston and one side of 
said lever, a pressure responsive member of 
Smaller effective area than said piston acting on 

4 
the opposite side of said lever, means for creat 
ing a temporary liquid pressure difference in re 
sponse to a sudden change in the rate of flow of 
liquid fuel through said passageway, and means 
for exposing Said piston and preSSure responsive 
member at the sides remote from said lever to 
opposing liquid pressures which vary relatively 
to each other with said liquid pressure difference, 
So that said actuating lever is nowable in one 
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direction through the medium of Said pressure 
responsive member by said liquid pressure differ 
ence, and is thereafter moved in the opposite 
direction through the medium of said piston and 
Spring as Said liquid pressure difference is re 
duced. 
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