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ALRORAPE 

NCES:~ AP 45058 Volume 1, AP 4343 Series. 

1, Fuel 4s carried in fourteen tenks, five in each wing and four in the fuselage 
above and aft of the nose whee) bay. 

2. On either side of the contre line of the aircraft the tanks are divided into 
two groups; the No. 1, 4, 5 and 7 tanks provide fuel for the outboard ongines and 
the No. 2, 3 and 6 tanks the inboard engines. Normally the four engines tank 
groups function independently; clentrically operated eross-feed cocks are however 
provided, by the use of which all engines can be supplied from any selooted group. 
‘They consist of an ongine cross-feedcock between each inboard and owtboard engines, 
and an aircraft crose-feed cock betwen the port and starboard sides of the aircraft. 

Zul Tanks 

3. Light-alloy fuel tank compartments are built into the mainplane and nose fuse~ 
Jage as an integral part of tho structure. Bag type fuel tanks, constructed of 
flexible rubbor and fabric shooting lino the compartments. Thoy are socured in 
position with motal colleted studs, secuxed to tho tank with vuloanised rings, and 
pressed into holes in the compartaent skin plating. The bottom surface of oaeh 
tank is reinforced to carry a magnesium alloy sump plate which forms reservoir, 
houring tho fuel pump and refwlling valve. On the strengthened upper surface is 
‘a vent valvo and onergency luvol switch. A drain valve mounted together with an 
inhibitor cartridgeon the sump plate, is used to drain water fron the fuol tanks, 
Tho cartridge, containing a chromate compound, protects the magnesium sump from 
corrosion. aie + 

4. Yo provont excessive quantities of fucl from passing into the vebt pipe lines 
of the prossurisation eystea, due to changes in airoreft attitude and consequent 
fuel swirl, spring loaded inward/outward vent and combined float valves are fitted. 
‘Tho float valves are fitted xt the inboard end of each wing tanks thdy are oylind~ 
rical in shape and houso on inverd roliof valve, sot at ¢ pai and an outward relict 
valve, sot at $ to 1 psi. A series of holes around tho cylindrical body, through 
which nitrogen or air pressure normally onters tho tanks, is sleeved with a cork 
float. When tho fuel level risos above the float valve, duc to chango in aireraft 
attitude, the sleeve, boing buoyant, floats up the cylindrical body to cover the 
holos and thus prevents fuel from ontering the pressure lines. Should the cork 
float stick and cause the holes in the valve housing to remain covered, the inward 
vent valve will be opened by the prossurisation supply of air or nitrogen. 
Conversely, showld the pressure differential in the tanks exceod 7 to 1 pat, the 
outward relief valve will open to release excess pressur back into the pressurisation 
linos.



Tonk Servicing Cooks 
5. Manually operated cocks are interposed in the delivery pipe lines from the 
tanks to allow for draining during servicing. The cock operating lovers are so 
designed that the cover plates amot be fitted into place unless the cocks are in 
‘the open position. 

be ervoirs 

6. ‘The wing tank main fuel prmps are cach housed in n rectangular light alloy 
reservoir situated within each wing tank, Flap valves, asting as non-retum valves, 
are nounted in each reservoir and are normally in the open position. When the 
aireraft dives, the flap valves are closed by the head of fuel in the rosorvoir 
‘this Hoad being maintained by an auxiliery punpe 

AsPU Fuol Supply 

7. ‘Tho AAPU fuel tenk capacity 10 galls in connested into tho aircraft fuel 
systen by a single pipe which branches at a two way union, one connocting into the 
refuolling pipe, the other into tho main fuel foed pipe. This will then ensure 
that the tank is kept constantly full during flight and will be refueled during 
normal refuelling operation. 

Rs 

8. 4n olectrically operated innersed fuel pump is mounted in each tank. The 
fuselage No. 1 tanks and the mainplano No. 7 tanks havo an additional pump for the 
‘transfer of fuel. Bach wing tank is fitted with an auxiliary pump, which ensures 
that the main pump is not starved of fuel during nose down conditions; they ere 
running st all times whon the nain tank fuol punps are switched on. 

Rocuporators 

9. “ecuperators are fitted in tho delivery line to each engine to maintain a 
gupply of fucl to the ongince whon tho aircraft is being flown under negative "G" 

conditionse A recuperctor consists of a double-walled metal cylindrical tank of 
approximately 6 gallons capacity. It is divided internally into an upper and 
lower compartaent by 2 synthetic rubber bags 

40. To main connections are provided on the reouperators. The upper ond is 

comnocted through a diaphraga oporated fuol contro] valve into the fuel dolivery 

line. Air is fod to the lowor und fron the engine compressor through a non- 

return valve and a pressure compensating reliof valve, relioving at pressures 

betwoon 6 and 10 ps: Serve air is also taken fron this line, between the double 

walls of the reouperator to the diaphran of the fuel control valve. 

446 A socondaxy eonnection consists of a bleed line from the fucl eontrol valve 

through a non-return valve to tho No. 4 tanks. This rolenses the air in the upper 

compartment when the recuperntor is initicllly filled. Thore is also bleed line 

to atnosphere fron the fuel gontrol valve to prevent fluid hydraulic loakings
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Reouperator Operation 

42+ When the engines are started, air passes to the lower side of the rubber 
bag and between the double walls of the recuperator to the diaphram of the fuel 
control valve, which is noisily ppring loaded to the closed position. This 
causes the valve to open and allow fuel into the upper compartment, any air in 
tho reouperator being bled to No. 4 tanke 

13. Passing of servo air through the double walls of the recuperator 
is a safety precaution; should the walls be punctured by enemy action 
or other causes, the air supply to the diaphram of the fuel control valve 
exhausts through tho puncture to atmosphere. This releases the prossure on 
the fuel control valve diaphram and tho valve closes under the influence of 
its spring losding, so preventing loss of fucl. 

14s Under normal conditions, the air pressure is about half the fuol delivery 
Pressure, and consequently tho rubber bag remains in tho lower half. When the 
fuel pressure drope duo to negative "g" conditions, the air pressure raises the 
bag and forces fuel through the fuel control valve into the delivery lines 
Sufficient fuel is available for spproximately 10 seconds of negative "g" flying. 

1Lis_Low Pressure Cocks 

Sinilar in coperation to tank servo cocks but electrically oporated from 
cockpit. 

16. The cross food cocks are similar to the low pressure cocks but are controlled 
by switches on the fuel control panol. Magnetic indicators, adjacent to the 
switches indicate the position of the cock. 

ssure Wi Indicators 

17+ Magnetic indicators are situated on the pilots contre instrunont pane) just 
below the jet pipe tomperatrs indicators. They indicate whon the fuol pressure 
falls below 5 spi whon de-onergised thoy indicate "White" and when energised 

indication "Black". 

Hoel Cootents Gongs 

18. A fuol contents gaze peiel, ocntaining four fucl gauges, on for each engine 
tank group, is mounted at the bottom centre of the pilot's instrunent panel. 
Each gauge is calibrated with two scales, arranged concentrically on the dial. 
Wornally the gauge records, on the inner scale, the total fuel contents of one 
engine tank group. When however a tank contents push button is pressed, the 
gauge records on the outer scale the individual fuel tank conten Both 
soales are calibrated in thousands of pounds. 

Note:— Under no cirounstances should two tank contents push buttons in any one 
tank group be operated sinultaneously as the instrument would then be donaged 
by the excess current. Also buttons aust not be pressed during refuelling 
operations as, the effect is the sane as operating two buttons. 

19+ Four group conents fuel gauges are also fitted on the navigators panel. 
‘these cannot read individual contents. 

cele itis
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Pressure Cocks 

20. The high pressure cocks, one to oach engine, are an integral part of the 
engine. They are entirely mechanical in oceration and are opened and closed 
‘by the initial movement of tho throttle levers. 

‘Sequence Tiners 

21+ Due to the configuration of the aircraft, the fuel tanks are dispersed 
forward and aft of the aircraft centre of gravity. It is therefore important 

that fuel balance is maintained throughont flight. This is achieved by the in- 
corporation of an cloctrically opurated sequence timer by the use of which a 
small quantity of fuel is punped from each tank in turn. The quantity of fuel 
punped from oach tank during one cycle of the sequence tiner is proportional to 
the tank capacity. Thus the fuel centre of gravity is kept reasonably constant. r 
22. The maxinum quantity of fuel that can bo dram fron the tanks furthest fron 
the C.G. position without exceeding C.G. travel limits approximately 50 gallons. 
If small anounts of about 15-20 gallons are drawn from each tank in tum, the C.G. 
position is kept within the limits. Tho C.G. travel is furthor reduced by feeding 
from a forward tank in one group and a rear tank in the other group on the same side 

of the sircraft, i.e. 

Period No. Outboard Bysine ‘Inboard Engine 
1 Tank No. 1 Tank Noo 6 

2 Tank No. 7 ‘Tank No. 2 

3 Tank Wo. 4 Tank Nos 3 

4 Tank Ho. 5 Tank Nos 2 

P__ Hotere Mo. 2 tank ds torg-r then the others and two pericia of feeding are used. 

23e To keep the tanks at the sano percentage of total capacity 
each pump feeds for » tine proportional to the total tank capacity. 

Tank Ho, Seconds Tank No. Sectonds 

1 TH5 6 9105 

‘8 6165 2 5165 

4 T15 3 T15 

5 6365 2 59-5 

24+ Control of the feeding periods is maintained by the two sequenso timers. 
Each controls the seven pumps of the two tank groups on one side of the eircraft. 
The sequence tiner consists of a three phase AC motor driving a camshaft through a 
reduction gear 56-316 : 1. Tho camshaft has soven cans and rotates at 0.2 rpa. 

* ‘This action reduces the speed of tho pumps to approxinately half, therefore the 
pumps running nt full speed will be delivering, in the sequenee already quoted 
in para 21. 

pis sitzs }
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Bequence Timer Control 

25. Four switches on the fucl ocntrol panel, labelled AUTO/MANUAL control 
the cirouit from the sequence tincr cam assembly to the change speed relays. 

Ru Ut tios 

26. The capacities quoted allow for approximately three per cent spaco in the 
tanks. Some difference may be oxporienced between individual aircraft due to 
slight variations in tho setting of tank cut-off switches. 

Fuel Transfer Pumps: 

27. Tanks Noys 1 and 7 have a transfor punp fitted into their sumps. This 
enables fuel to be transferred from the forward to the aft tank or vice versa 
to control the C.G. movenent. Since those two tanks feed into the sane engine 
group no crose-foeding neod bo resorted to. Control of those pumps is by the 
.G. transfer switch on tho fuel ocntrol pancl. 

Rate of Flow Indiestors 

28. Situated on the 2nd pilots instrument panel is a rate of flow fuel indicator 
which rosords the rate of fuel flow in 1bs/hour through the soleoted ongine. 
Four push button switches nounted on the fus] contre) panel, onc for oash ungine 
control the electrical supply to tho indicator. 

Refueling Systen 

29+ Prossuro refuelling of tho aircraft is varricd out through two refuelling 
points in oach main wheel bay which load to a refuelling velve in cach tanke 
‘These valves aro cach rated at 50 gallons per minute. Even distribution of the 
fuol load is acccmplished by utilising tho clestrieal output fron the eantents 
gauge transnitter units. Selection from 0 per cent to 100 per cent of the total 
‘tank capacity 

30. WARNING. Do not pross individual contents gauge buttons on centre eonscle 
whilst refuelling is in progress or danage will ensure due to tho fact that a 
reading is already indicated fron the tank being refuelled. Also tho autonatly 
sequence of tho refuelling will bo disturbed. ‘
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