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Chapter 1— FUEL SYSTEM 
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Description 

1 Tanks 

(a) Fuel is carried in six internal tanks, one in each wing and two front 

and two centre tanks in the fuselage. Each wing tank consists of four 

cells and is fitted in the forward edge of the wing. The fuselage tanks 

are of the flexible bag type. 

(b) Provision is made for carrying two or four drop tanks on underwing 

pylons. 
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(c) The tank capacities are: 

AVTAG AVTUR 
Pamks Gallons | +7 h/gall | 8-0 1b/gall 

Front 202 1555 1616 
Centre 72 554 576 

Wing 140 1078 1120 

2 x 100 gallon drop tanks 200 1540 1600 

4x 100 gallon drop tanks 400 3080 3200 

Totals: 7 

Internal 414 3187 3312 
Internal +2 x 100 tanks 614 4727 4912 

Internal +4.x 100 tanks 814 6267 6512 

2 Fuel feed system — general 

Fuel is fed to the engine by a booster pump in each front tank via a 

fuel proportioner and then through the Lp and up cocks. Fuel is 

transferred from the wing and centre tanks to the front tanks on the 

same side by air pressure from a tapping on the engine compressor. 

When drop tanks are carried fuel transfer is from the outer drop tank 
to the inner drop tank to the wing tank on the same side. 

3 Booster pumps and negative G fuel traps 

Each front tank contains an electrically-driven immersed booster pump 

fitted in a negative G fuel trap, the contents of which are used in 

inverted flight. The total contents of the traps are sufficient to provide 

for approximately 15 seconds inverted flight at full power at sea level. 

4 Fuel proportioner 

(a) From the booster pumps fuel passes to the fuel proportioner, which 
should ensure a balanced flow from both sides of the fuel system when 

both booster pumps are working correctly. 

(b) The proportioner consists of a matched pair of vane-type rotors, 

mounted on a common shaft. Two inlet ports, one for each rotor, 

accept fuel from the associated booster pump. A single exit port passes 

the metered fuel through the Lp cock to the engine. 

(c) Should the proportioner rotors jam, fuel by-passes them via spring- 

loaded non-return valves. 
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(d) Unequal feeding is only likely to occur if inlet pressures to the pro- 
portioner differ by more than 2 ps1; the greater the pressure difference, 

the greater the amount of unequal feeding. 

5 Fuel filter de-icing 

(a) Since fuel contains a small amount of water an automatic de-icing 

system is fitted to ensure that the fuel filter is not blocked by ice crystals 

at low oats. When icing occurs, the increasing pressure drop through 

the filter switches on an electric pump to supply alcohol to the filter. 
When the pressure drop returns to normal, the system automatically 

switches off. 

(b) The de-icing fluid tank, of one gallon capacity, is in the engine bay; 

a filler access and contents indicator are on the starboard side of the 

fuselage. 

Controls and Indicators 

6 LP fuel cock 

The tp fuel cock control is on the port shelf and is moved forward from 
OFF to ON. It controls the fuel flow to the engine via the up cock. 

7 Booster pump controls and indicators 

(a) Each booster pump is controlled by an ON/OFF switch on the 

centre panel; a circuit breaker for each pump is on the coaming above 

the centre panel. The engine master switch must be on to complete 

the electrical circuit to the booster pumps. 

(b) Adjacent to the switches are two amber warning lights, one for 
each pump, which come on if the associated booster pump fails or is 

switched off. 

(c) A red FUEL LOW PRESSURE warning light above the pump 

warning lights comes on if fuel delivery pressure from the booster 
pumps falls to approximately 3:5 Psi. 

(d) A test switch and an ammeter socket on the starboard shelf are 

provided for servicing purposes. 
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8 Fuel contents gauges 

(a) Two electrical fuel contents gauges at the top of the centre panel 

indicate the total weight of fuel in the PORT and STBD tanks (front, 

centre and wing). The contents of the 100 gallon drop tanks are not 

gauged. 

(b) When all internal tanks are full (front, centre and wing), each 

gauge should read 15001b approximately provided transfer pressure 

is available. 

(c) A fuel contents check switch on the coaming above the centre 

panel has two positions ENGINE ON and ENGINE OFF; it is spring- 
loaded to the ENGINE ON position. By selecting and holding ENGINE 

OFF, the total internal fuel contents can be checked with the engine 

shut down on the ground, or in conditions of transfer pressure failure 

in the air. 

9 Fuel transfer indicators 

All internal fuel is gauged, and the contents reading should fall when 

fuel is being used from these tanks. When transfer from the 100 gallon 

drop tanks (which are ungauged) is taking place the fuel contents 

gauges should show a constant reading. Should the air pressure fail, no 

fuel transfers from the drop, wing or centre tanks and the TRANSFER 

FAILURE indicators on the centre panel indicate failure by showing 

white. At the same time the contents gauge transmitters in the centre 

and wing tanks become inoperative and the gauges should only indicate 

the contents of the front tanks, ie the amount of fuel available to the 

engine. If only one side of the air pressure system fails, the appropriate 

indicator shows white and the associated gauge indicates the available 

fuel contents. 

10 Fuel level indicators 

Two OUTBD DROP TANKS magnetic indicators, one for each out- 

board tank, are below the contents gauges. Each shows white when all 

fuel has transferred from its associated outboard drop tank. 

11 Drop tank jettison controls 

(a) The inboard drop tanks may be jettisoned by pressing the INBD 
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STORES jettison button, on the armament control panel beneath the 
port glare shield, provided the bomb fuzing switch is at OFF. 

(b) The outboard drop tanks may be jettisoned by pressing the OUTBD 
STORES button, on the armament control panel. The setting of the 
fuzing switch is immaterial. 

(c) All four drop tanks may be simultaneously jettisoned by pressing 

down the CLEAR A/C switch bar, above the jettison buttons. The 

bomb fuzing switch must be at OFF to allow the inboard drop tanks 

to jettison. 

12 Pressure refuelling and defuelling controls 

(a) Refuelling is via a connection in the port wheel bay. As each set 

of tanks is filled, refuelling valves automatically cut off the fuel being 

supplied to them. During refuelling the Lp cock and the defuelling 

cock must be off. The defuelling cock is accessible through the engine 

starter access door on the underside of the fuselage. The battery master 

switch (or an external pc supply) and a time switch adjacent to the 

coupling must be on in order to energise the refuelling circuit. Aircraft 
which embody the relevant Command modification, however, may be 

refuelled with the battery master switch off and without external power. 

(b) Defuelling is via the same coupling. During defuelling the Lp cock 

must be off, and the defuelling cock on. An air pressure of 10 pst is 

necessary to transfer fuel to the front tanks from where it is either 

sucked out by the bowser pump or pumped out by the booster pumps. 

The air pressure connection is on top of the centre fuselage. 

Normal use of the System 

13 ~Pre-flight checks of the system 

(a) The up and Lp cocks must be on and the booster pumps should 

normally be on when the engine is running. 

(b) Before starting, check that the booster pump circuit breakers are 

made and switch the booster pumps on. 

(c) After starting, test the booster pump warning lights by switching 

off and on each booster pump in turn. 
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14 Use of the system in flight 

(a) Correct functioning of the system is shown by: 

Gi) Fuel contents gauges indicating equal fuel levels. 

(ii) The LP warning light out. 

(iii) Booster pump warning lights out. 

(iv) Fuel transfer indicators showing black. 

(v) The two outboard drop tank magnetic indicators showing white 
when the outboard drop tanks are empty or not fitted. 

(6) The proportioner maintains accurate fuel balancing with both 

booster pumps on or off, provided that the pressures at which the fuel 
enters the proportioner from the booster pumps do not differ by more 

than 2 pst. If unequal emptying occurs with all indicators normal, either 

the proportioner has failed or the inlet differential pressures are greater 

than 2 psi in which case fuel balancing must be controlled manually by 

switching off the pump on the ‘low’ side until the levels become equal, 

and then switching it on again. 

15 Unusable fuel 

At low fuel states, ie below 200 lb/side, excessive attitudes or accelera- 

tions may cause fuel in the tanks to move away from the booster pumps, 

resulting in fuel starvation and possible flame extinction. 

Malfunctioning of the System 

16 Booster pump failure 

(a) A booster pump failure is indicated by its amber warning light 

coming on and, providing the drop tanks have emptied, by the corres- 

ponding fuel gauge reading high by comparison with the other. No 

fuel will be used from the failed side if the serviceable pump is left on. 

(6) (i) Immediately, check the booster pump circuit breakers and, if 

failure is confirmed, reduce to idling RPM, switch off the failed 

pump(s), and descend to a maximum height of: 

25000 feet — clean aircraft or with empty drop tanks 

20000 feet — 2 or 4 drop tanks containing fuel. 

If maximum range is vital, these heights may be increased by a 

maximum of 10000 feet, accepting the risk of possible damage to the 

HP fuel system. 
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(ii) Then, switch off the serviceable pump and accept the fuel feed 
provided by tank pressurisation and gravity. RPM thereafter must 

not exceed 7200. With both pumps off the Lp warning light may 

illuminate, depending on altitude and power setting. 

(c) With both booster pumps off, negative G manoeuvres must be 
avoided. It is important to land while both sides still contain fuel, 
because the flow proportioner maintains out-of-balance levels and the 
engine will not run with one side empty unless the booster pump 

in the side containing fuel is running. The serviceable pump should be 
switched on for a landing if a sufficient head of fuel remains on that 
side, but it should be remembered that with the pump on, fuel is only 

used from that side. 

(d) With both booster pumps off and with less than 600 1b per side 

there is a possibility of engine flame-out at low RPM. To prevent this, 

engine RPM must be kept above 6000 until a booster pump is switched 

on for landing. 

(e) The engine must subsequently be examined for damage to the HP 

fuel system. 

17 Transfer failure 

(a) If one or both transfer indicators show white, transfer pressure 

failure has occurred and steep dives should be avoided due to the 

possibility of collapsing the tanks. Should an indicator show white 
before fuel transfer is complete, any fuel remaining in the centre, wing 

and drop tanks is unusable and the associated contents gauge only 

indicates the usable fuel in the front tanks (800 lb maximum per tank). 

In these circumstances if the gauge registers more than 800 lb a faulty 

gauge should be suspected and only the front tank fuel should be relied 

on as being available to the engine. 

(b) If air transfer fails on one side, the booster pump on the side with 

transfer failure should be switched off until the contents gauge of the 

other side indicates an equal amount; the pump should then be switched 

on. 

18 Fuel gauge errors 

The fuel contents gauges have been found to give erroneous indications 

due to temperature effects on the electrical gauging system. The magni- 
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tude of the error depends on both temperature and flight conditions. 
Low temperatures at high altitude give gauge under-reading; high 

temperatures at high speeds at low altitude give gauge over-reading. 
During a descent from altitude, if the inaccuracy is a gauge under- 
reading, the gauges progressively become more accurate and may 

eventually tend to over-read. 

19 Proportioner malfunction 

A malfunctioning proportioner can cause unbalanced fuel flow. The 

aircraft should be landed whilst both sides contain fuel. An attempt 
may be made to correct any fuel imbalance by selective switching of 

the booster pumps. 
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