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ALRCRAET FUEL SYSTEM 

EBEERENCHS:- A.P,1505B Voluse 1. A.P.14343 Sorios. 

Tatroduction 

2. Fuel is carried in fourtoon tenks, five in eech win; and four 
in the fusclego sbove and eft of the nose whoel bay. 

2. On either sido of the contro line of the circraft the tanks are 
@ivided into two eroups; tho iio.l, 4, 5 and 7 tenks provide fuel for 
the outboard onzincs ind the No.2,3 and 6 tonks tho inboard onvines. 
Normally the four cngines tenk groups function indepondently; elect= 
trically operated cross-fced cocks cre however provided, by the use 
of which all onrincs can be supplied fron any solected “roup. They 
consist of an onzine cross-foedecck between each inbocrd and outboard 
engines, end an circraft cross-fecd cock botweon the port and 
sterboera sides of the aircraft. 

a 
3. Lighteolloy fucl tenk coupartuonts ere built inte tho main plone 
tnd.nose fusclere es cn intovrel pert of the structure. Bag type 
fuol tenks, constructed of flexible rubber end fabric sheotin’. lino 
the coupartnents. ‘Thoy ore sccurcd.in position with notal colleted? 
studs, soourcd to the tank with vuloasised rings, und pressed into 
holds in tho compartaunt skin plating. Thu bottoa surface of oech 
tunk 4s rvinforcod to cerry o anznvsium alloy susp platy which forms 
@ resorvoir, housing the fucl pump and r.fuclline velvo. On the 
stronzthonod uppor surfcou is o vont valve and cacr7uncy level 
switch, —A-arain velvi mounted torcther with on inhibitor oartrid~ 
goon the sump platc, is uscd to droin wetur frow ths fucl tonks. 
Thoscortridec, contein7 e chroact. coupound, protvcts tho wa7ncsium 
suap from ccrrosion. 

4s “To 'provent dxcvasive quentitics of ful from passin into the 
vant pipu lincs of thy prossurisation aysta, duo to chanzs in 
Gtroreft attitude and consugucnt fuel swirl, spriny locded inwerd/ 
outward vont and combined floct-valves are fatted. Tho float 
valyos tro fitted at the inbocrd ond of (ach'win® tonks thoy cre 
gylindrical in shepé ond house an inward rulief valv., sot at 4 p.st 
and‘on ‘outward rolicf velve, sot at $-to 1 p.s.i + A series of holes 
ardund tho cylindrical body, thriuvh vhich nitrotun or air prossure 
norually onters tho'tanks, is sluoved with e cork float. —‘hon'tho 
fuel lovol risos cbové the lost valve, duo ‘to change in circreft 
attituds, the slocve, being bucycnt, floats up tho cylindricel body 
to gover the holus cnd thus prvonts fucl from unturine tho prossure 
lings. — Should tho cork float stick ond ceuso tho holus in tho valve 
housin: to roasin covered, tho iver] vent valve will bo opuned by 
tho [pressurisction supply of sir or nitroten.  Convorsily, should 
the prossurc difforunticl in tho tanks uxcved # to] p.s.i, the 
outierd roliof velvo will opea'to roleess uxcoas prossuro back into 
the prossurisation linus. ~ 
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Tank Sorvicine Cocks 

5 Manuslly operated cocks are interposed in the delivery pipo lines from thy tanks to allow for draining during sorvicine. Tho cock oporatin= lovers are so desiqned that the cover plates cannot be fitted into place unloss tho ootks aru in tho open position. 

Kuservoirs 

6. The wing tenk ooin fuel puaps arc oach housed in a roctanculer ight alloy roscrvoir situctcd within wach wing tank. ¥lep valves, sting as non-rcturn velvus, arc uouinted in cach rosurvoir ond aro noruelly in the open position. ‘hun the afroraft dives, tho flap velvos aro closed by tho hued of fucl in the rescrvoir this Head boing meintained by on audloery puup. 

AcsoP.U Puol Supply 
J. The &.A-P.U fuck tank cepcoity 10 alls is connected into the uiroraft fucl system by a sinzl. pipe which branches ct a two way 
union, one conncetiny into the rofuollingpipo, the othor into tho wein fucl fod pipe. This will thon ensure that the tank is kopt constantly full during flicht and, will bo refuclled durin? normal rofellinz oporction, 

zuet Pome 

8, An cloctrically porated ismorsod fucl pusp is uounted in cech tenk. Tho fusclare No.1 tenks and tho wainplone No.7 tanks have an edditional pump for the transfer of fucl. Bech wing tenk is fitted with an auxiliary pup, which onsures thet tho uain puup is not 
starved of fuel during noso down conditions; thoy ere running at all ‘tings when tho wain tenk fucl pumps arc switchod on. 

Rocuperctors 

9. Recuperators are fitted in the delivery lino to cach onvine to 
asiptein ¢ supply of fuel to the ongines whon the eircrsft is boing 
flown under novetivo "2" conditons. A recuporctor consists of a 
double-walled uctal cylintrical tenk of approxiuctoly 6 ‘allons 
capecity. It is divided intornclly into an uppor ond lower 
compartacnt by a synthotic rubber bay. 

10. vo main connections are provided on the recupcrctors. The 
upper und is connected throuzh a dicphraga operated fucl control valve 
into the fucl delivery linc. Air is fed to tho lover ond from the 
engine comprossor throuzh a non-return velve and & pressure compensating 
relivf valve, roliovinz ct pressurvs betwoon 6 and 10 p.s.i Servo 
air is also taxon from this lino, botvecn the double walls of the 
rocuporator to the dicphrou of the fuvl control valvo. 

11. A sccondery connection consists of a bloc? lane frou the fuel 
control valve throuyh c non-roturn valve to tho o.4 tanks. This Telussos the sir in the uppor compertuont when tho recuporstor is 
initially filled. Thore is also 2 blood lino to etaosphere from tho 
fuvl control valve to provent fluid hydraulic locking. 

RESTACTED,
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Rocuperat ereti, - 

12, When tho engines ore startod, air pessos to tho lower side of tho rubbor baz and botvoon tho joublo walls of the rocupcretor to tho disphras of tho fucl control valve, which is normally spring loaded to the closed position, This ecuses the valve to opon and sllow fucl into tho uppor caspertuont, any air in tho rocuperctor boing Bled to No. tank. 

13, Passinz of survo air through the double walls of the roouperator is'a sefety proccution; should tho walls bo punctured by omeny section or other causes, tho cir supply to tho dicphrea of the fuel control vclve exhausts throuch.tho puncture to ctiosphore. ‘This releasus tho prossure on the fucl control velye diophra: and the velve closes under the influcnce of its spring londint, so preventing loss of fusl. 

14. Under normel conditions, tho air prossure is cbout half the fuel @clivery pressure, and conscquently the rubboreber reunins in the lower half, ‘Whon the ful pressure drops duc to nogative “s" conditions, thu air pressure raises the ber and forces fucl throush the fucl control valve into the delivery lino. Sufficiunt fuel is availeble for cpproxiu-tely 10 seconds of neeative "o" flyinz. 
15. Loo'ss 

Similar in <gpuration to tenk servo cocks but elcctrically sperated from cockpit. 

16. Tho cross feed cocks are sinilar to tho lor pressure cocks but ere controlled by switches on the fucl contre] pencl.  Macnotic indioctors, odjacont to the switches indicate the position of the cock. 

Buel Pro: us 2 Indicctors 

17. Marnotic indicators aro situated on tho pilots contre instrunent Ponol just bolow the jot pipo tcmp.ratane indicators. They indicate hon the fuel prussure fells below 5 p.si whon de-onorsised they indicate "White" and when unorvrisud indic.tod "Black" 

ual Contents Gougus 
18. 4 fuel contonts euro pancl, containing four fucl cues, on for eoch envine tenk group, is iounted at tho botton centre of tho pilot's instrusont ponel.. Rach gouve is cclibratod with two sctles, arran. concentrically on tho diel. Nornclly the gauro rocords, on the imnor scele, the tebal fucl contunts of one encine tank group. ‘when howover a tank contents push button is prossod, tho rauco records on tho outer soulo the individual fucl tank contents. Both scales ore calibruted in thousands of pounds, 

Note? Under no circumstances should tvo tank contents push buttons in any one tank group be opsrated sinultone wusly as the dnstrunent would then bo dauared by the excess current. £1so buttons aust not be prossod durine rofuelliny oporations as the offect is the sasc as operating two buttons. 

19. Four group contents fucl guuzos aro also fitted on the navigators 
panels those cannot recd individual contents. 

High Pressure Cooks, 
20. The hich pressure cocks, one to ouch cncine, oro on integral part of - ‘the engino, :
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They are entirely mechanical in operation, and are opened and 

closed by the initial movement of the throttle levers. 

Sequence Timers 
21. Due to the configuration of the aircraft, the fuel tanks are dispersed forward and aft ef the aircraft centre of gravity. It is therefore important that fuel balance is maintained throughout flight. This is achieved by the incorporation of an electrically operated sequence timer by the use of which a small quantity of fuel is pumped from each tank in turn. The quantity of fuel pumped from each tank during one cycle of the sequence timer is Proportional to the tank capacity. Thus the fuel centre of gravity is kept reasonably constant. 

? 
22. (The maximum quantity of fuel that can be drawn from the 
tanks ‘furthest from the C.G., position without exceeding C.G., travel limits approximately 50 gallons. If small amounts of about 
15 ~ 2b gallons are drawn from each tank in turn, the C,G, 
position is kept within the limits. The C.G. travel is further reduced by fecding from a forward tenk in one group and a rear tank in the other group on the same side of the aircraft, i.e. 

Period Now Qutboard Engine Inboerd Engine 
4 1 Tank No. 1 Tank No. 6 

2 Tank No. 7 Tank No. 2 
2 Tank No. 4 Tank No. 3 
4 Tank No. 5 Tank No. 2 

yNote:- No, 2 tank is larger than the others and two periods of fecding are used. 
23. To keep the tanks at the same percentage of total capacity each pump feeds for a time proportional to the total tank capasity. 

Tank No. Seconds Tank Nos Seconds 

og 715 é 91.5 
7 67.5 2 57.5 

4 75 3 7765 
5 63.5 2 59.5 

24. Control of the feeding periods is maintained by the two sequence timers. Each controls the seven pumps of the two tank groups on one side of the aircraft. The sequence timer consists of a three phase AC motor driving a camshaft through a reduction gear 56,316: 1. The camshaft has seven cams and rotates at 0.2 r.pem. This action reduces the speed of the pumps to approx- imately half, therefore the pumps running at full speed will be delivering, in the sequence already quoted in para 21. 

/Sequence Timer Control
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25. Four switches on the fuel control panel, labelled AUTO/ 
MANUAL control the circuit from the sequence timer cam assembly to the chanee speed relays. 

Buel Tank Capacities 
26. The capacities quoted allow for approximately three per gent Space in the tanks. Some difference may be experienced between individual aircraft due to slight variations in the setting of tank cut-off switches. 

Fuel Transfer Pumps 

27. Tanks No. 1 and 7 have a transfer pump 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. movement. Since these; two tanks feed into the same engine group no cross-feeding 
need be resorted to. Control of those pumps is by the C.G, 
transfer switch on the fuel control panel. 

Rate of Flow Indicators 

28. Situated on the 2nd pilots instrument panel is a rate of flow fuel indicator which records the rate of fuel flow in bs/hour through the selected engine. Four push button switches mounted on the fuel control panel, one for cach engine control the electricel supply to the indicator. 

Refuelling System 
29, Pressure refuelling of the aircraft is carried out through two refuelling points in each main wheel bay which lead to a refuelling valve in cach tank. These valves are each rated at 150 gallons per minute. Sven distribution of the fuel load is accomplished by utilising the electrical output from the contents gauge transmitter units. Selection from O per cent to 100 per cent of the total tank capacity is possible. 

Refuelling 

30, ING. Do not press individual contents gauge buttons on centre console whilst refuelling is in progress or damage will ensurg duc to the fact that a reading is already indicated from the te@nk being refuelled. Also the automatic sequence of the 
refuelling will be disturbed.
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Pusheawitches, rete-of-flow 

When pressed, the rate of flow is given on 
the flow indicator on the second pilot's 
panel. 

NO.4 ENGINE 
NO.3 ENGINE 
NO.2 ENGINE 
NO.1 ENGINE 

Crosscfeed cock switches 

Forward - SHUT 
Rearward- OPEN 
2 NOS.3 and 4 ENGINES 
5 PORT and STARBOARD 

SIDES OF AIRCRAFT 
8 NOS.1 and 2 ENGINES 

Cross-feed cock position indicators 

3° _NOS,3 and 4 ENGINES 
6 PORT and STARBOARD 

SIDES OF AIRCRAFT 
9 NOS.1 and 2 ENGINES 

‘Aeto/menvol switches 

Forward - AUTO - energises sequence 
timer 

Rearward - MANUAL - stops sequence 
timer 

NO.1 TANKS GROUP. 
NO.2 TANKS GROUP 
NO.3 TANKS GROUP (- 
NO.4 TANKS GROUP S
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Tonk pump switches 

Forward - ON 
Rearward - OFF 
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PoRT 
NO.7 TANK 
NO.6 TANK 
NO.S TANK 
NO.4 TANK 
NO.3 TANK 
NO.2 TANK 
NO.1 TANK 

STARBOARD. 
NO.1 TANK 
NO.2 TANK 
NO.3 TANK 
NO.4 TANK 
NO.S TANK 
NO.6 TANK 
NO.7 TANK 

Tonk contents push-switches 

When pressed indicate individual tank 
contents on outer ring of contents gauges. 
(items 45, 46, 47 and 48), 
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PoRT 
NO.7 TANK 
NO.6 TANK 
NO.S TANK 
NO.4 TANK 
NO.3 TANK 
NO.2 TANK 
NO.1 TANK 

STARBOARD 
NO.2 TANK 
NO.1 TANK 
NO.3 TANK 
NO.4 TANK 
NO.S TANK 
NO.6 TANK 4 
NO.7 TANK 

C. of G. tronsfer pump switches 
FWD. - starts No.7 tank transfer pump and 
‘opens No.1 tank refuelling valve. (During 
flight refuelling closes refuelling valves 
of 6 and 7 tanks). 

Centre - OFF 

AFT. - stants No.1 tank transfer pump and 
‘opens No.7 tank refuelling valve. (During 
{light refuelling closes refuelling valves 
of Land 2 t 

Flight refuelling C. of G. witch 
49 Stops refuelling of two tanks on 

‘side opposite to that selected PORT - 
closes refuelling valves of Nos. 6 and 
7 tanks on starboard side.  STBD. - 
closes refuelling valves of No. 6 and 7 
tanks on port side. Centre - OFF. 

Contents gouge pone! 

Outer ring - individual tank contents. 
Inner ring - tank group contents 

‘45 Contents gauge - No.1 engine group 
46 Contents gauge - No.2 engine group 
47 Contents gauge - No.. Ane grou 
48 Contents gauge - No.4 won 
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CONSTANT FUEL BLEED TO No.4 TANK 
BLEED TO ATMOSPHERE —> 

composiTe 
RUBBER BAG 

SECTIONAL VIEW THROUGH RECUP"RATOR ( ( 
‘FT Fig. 5 Recuperator installation
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