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EVEL SYST 

1. Introduetien 
This sectien is concerned with the descriptien and circuit éf the 

fuel system and components, Fourteen fuel tanks are prévided to 

held the engine fuel, ‘The tanks are mounted on each side of the 
aircraft and are suitably numbered to assist in identification, For 

the purpose of nernal fuel demands the fourteen tqnks are divided and 
suitably inter-cennected to form four distinct greups. Bach of 
these four groups is thon associated with a particular engine as shéwn 
in the fellowing table, 

Ensine Seo to Tanks forming the group 
Nel ES Port tanks Nos 1, 4, 5 and 7. 

NW 2 2 Port tanks Nes 2, 3 and 6, 

MW 3 3 Starbeard tanks Nos 2, 3 and 6, 

No 4 4 Starboaré tanks Nos 1, 4, 5 and 7. 

Although each group is normally asseciated with one particular engine, 
cress feed cecks are fitted between each group, so that if a tank group / 
should fail, fuel frem another group may be delivered to the engine 
concerned, thus preventing an engine failure, 

Each tank is fitted with a mein fuel pump for pumping fuel to the 
engines. In additien te the main pump cach wing tank is previded 
with a secondary pump, The purpose of the secondsry pump is te feed 
the main pump with fuel sv that centinuity of fuel flow is usintained 
irrespective ef the airorsft's attitude. in electrically operated low 
pressure cock is fitted in each engine supply lino. 

2, Afromaft Contre ef Gravity 
Owing to the large quantity of fuel carried and the dis-peaition 

of the fuel tenks, the aircraft's centre of gravity is largely dependent 
upen the distributien ef fuel. Certain contrels are necessary te 
maintain the centre ef gravity when fuel is being comsumed and alse when 
refuelling. ne set ef controls ensures that during ground refuelling 
all tanke are filled to the same percentage of their maximun capacities, 
Further eontrels ensure that when fuel is being supplied to the engines, 
the quantity drawn from each tank during a 4} minute cycle is prepert- 
ional to the capasity ef the tank. 

A visual indicatien ef the aircraft's eentre of gravity is previded 
by a contre of gravity indicator at the pilets' statien. ‘The indicater 
a8 operated by a eontre of gravity computor which is embediod in the fuel 
systen. If a nose er tail heavy indication is given, a cerrection can 
be made by transferring fuel from No 1 tank to No 7 tank, er vice versa, 
The transfer eperation is achieved by transfor pumps fitted one in each 
No 1 and No 7 tanks, 

During flight refuelling, when the tanks are autezatically replenished 
to maximum capacity, the stability of the centre ef gravity in both fore 
and aft and lateral can be maintained within reasonable limits, 

/Contrels and Indicators.
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Most ef the fuel systea contrél switches are én the retractable 
censole, 5P, Painted 6n the panel surface is a plan view of the 
fourteen tanks as they are situated in the aircraft. The area 
representing any one particular tank contains the fuel pump toggle 
switch and tank contents push button. Interconnecting pipe lines 
between tank greups are alsv shown en the plan, The créss feed 
cocks are represented by magnetic indicaters which break the con- 
tinuity of the lines when the cress feed cecks are shut. 

‘The lewer or aft pertien of the panel carries the contrel switches 
and indicators fer the borb bay fuel system. 

The lew pressure fuel cocks are contrelled by four switches at 
the tep ef 1P. 

The four fuel contents gauges at the pilot's statien are mounted 
side by side en panel 2P. Tho navigators' fuel gauges are fitted en 
@ small panel abeve the navigaters* instrument panel. 

The flight refuelling contrel switches and indicaters are arranged 
on the starboard consele 7P. 

The ground refuelling contrel switches and indicaters are located 
in the main undercarriage bays at 36P and 37P. 

4 Zuol Booster Pusos 
The fuel pumps are contrelied by the fourteen fuel pumps toggle 

switches on 5P, When the switches are selected to "PUMP" both the 
main and secondary boester pumps will cenmence to run, 411 the main 
pumps are capable of being run at tue speeds, depending upen the 
positien ef the AUTO-MANJAL switches on 5P. The speed ef the secon 
dary pumps hewever, renains constant at all tines. 

Speed variatien on the main pumps is achieved by equipping each 
Pom aotor with tre ficld windings, ene six pole winding and the thor 

pele. The six pele when cennected te the 400 cycles a.c. supply 
“sivas a ayuohreneus speed of 6,000 rpa. The T77 pole vintiar ety 
@ synchronous speed afl?,COO rpm when cennected te the same supply. 

5. Main Pump Speed Chanse Contre] 

The selection af the4 pele er Gpole windings fer speed changing 
is by means of change-ever relays connected inte tho supply lines ef the 
pumps, The 4 pole windings are connected through the normally clesed 

centacts and tho 6 pele windings are through the nermally epon contacts, 
This means that the pumps run at maximum spoed with the change-sver relay 
de-energised and reduced speed with the relay energised. 

The relay will be de-onergised and the pump neters will run at maximum 
speed whenever the AUTO-MANUAL switches on 5P are set te "MANUAL". 
Selecting the switches to "AUTO" will place the relay ceils under the 
contrel of a sequence timer which, by meons of cam eperated contacts, 
will control the DC supplies to the relays so that they are energised and 

de-energised in sequence, 

6. Sequence Timer Units 

Twe sequence timer units, Rotax Type D10705, are fitted in the pemer 
cempartsent exe en panel 40P, the other en 41P, | Bach sequence timer 
centrels the Seven main fuel pumps on its respeetive side of the aircraft. 

By alternatively energising and de-energising the speed control 
relays, the pumps are controlled in such a manner that enly ene purp from 
each fuel tank grerp is delivering fuel to its associated engine at 
one time, In additien, the sequence tier will ensure that, ever 6 
minute peried, the quantity ef fuel pumped fren any ene tank to its 
assaciated engine will he directly prepertinnal te the eapscity ef the tank.
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The cam operated contacts contrwlling the speed change relays 
are supplied with 28 volt DC via the AUTO-WANUAL switches, The 
Sequence tiner motors are fed with a 200 volt 3 phase 40H cycles AC 
supply via a contrel relay. =» 

7. Transfer Pumps 

Two three-pusition switches, Inbelled CG TRANSFER - FiD/AFT, control 
the fuel transfer pumps, . - 2 

? When either switch is wer to the FWD positien, the 
asscoiated fuel transfer pump in the Né 7 tank will be switches on, and 
at the same tine, the Né 1 tank refuelling valve will be onergised to 
pen, The transfer pump will now deliver fuel into the refuelling 
line, through the refuelling valve and into No 1 tank. Overfilling of 
the tank is prevented by a fue~ level float switch within the tank 
Which de-energises the refuelling velves when the tank is full, It 
should be noted that during flight refuelling the CG transfer switches 
Perform a slightly different function, 

8. Buel Cook Contre 
Three cress feed cocks and feur lew pressure cecks are employed in 

the fuel system, ach cock is electrically actuated, An indicatien 
that the cress feed cocks are switched en is provided by three magnetic 
indicators. Dowty Type C5175Y uk 7 fitted en 5P. Bach actuator circuit 
is fed from 6 seperate fuse ic, 

No 1 cerss feed actuator - fuse 622 - panel 3P 
Ne 2 cross feed actuater - fuse 623 - panel 3P 
No 3 cross feed actuator - fuse 520 - panel 4P 

‘The feur LP ceck switches are fitted on the pilots coaming and are 
fused as follews:- 

No 1 engine LP cock actuator - fuso 591 - panel 3P 
No 2 engine LP cock actuator - fuse 592 - panel 3P 
Ne 5 engine LP cack actuator - fuse 495 - panel 4P 
Me 4, ongino LP cock actuator - fuse 495 - panel uP 

Peur fuel lew pressure warning indicators are fitted on the pilots 
centre instrument panel. Each indicator is eperated by one of feur lew 
pressure switches, mounted one on each engine. ‘The switch operates 
whenever fuel pressure to the engine falls below 5 psi. 

9+ Grund RefuslLing 
Buring ground refuelling each tank is refuelled te the sane percentage 

of its maximum cepacity in order te maintain a cerrect CG positien. Te 
prevent the aircraft tilting nose up, the forward tank of each tank group 
is the first tark to be filled up when refuelling begins ie. 

first te be filled 
first ta be filled 
first ty be filled 
first to be filled B
r
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Only ene tank in a group is filled at one tim, autematic changeover 
to the next tank being made by a neving coil relay. 

There are+four W/C relays fitted to the aircraft fuel systom, two 
Located in 36P for the port tank groups and twe in 37P for the starbeard 
tank groups. One coil ef each relay is connected to the fuel contents 
gauging system in the tanks and the ether ceil is cennected to a resistance 
network which reseives a supply from a stabilized veltage power unit, 

FSivsnises vodtase ower unit 



e)
 

PAGE a 
10. 20. a it 

This unit prevides a stabilised voltage output to the selected W/¢ relay "B" ceil the value ef which ean be set to any value betwoen @-50V by means ef a selecter petentioueter, Tho unit is installed in the port main wheel bay just forward ef 36P, 

The large selecter dial on the face of the unit is marked to 
indicate selected or desired tank percentage whilst the rec’ 
window shows actual percentage (related to power unit output) ohtained, 
The maximun discrepency between dicl sotting and window reading is + 

The output voltage is only stable $0 this tolerance with an 
input to the unit of between 22 and 29 vbits DC, ‘The unit is switehed 
on Uy eperatien of the refuelling levor in the pért main wheel bay 
which aetuates a miero switch whieh in turn conveys 2BV DC via fuse 
769 (15P). The unit when ready fer operation illuminates to lamps, ‘ene on 36P and the other en 37P. 

Ti. Refueling solecter centrels 

A double bank Ledex stepping switch centrels the refuelling valves and tank selecter relays in each group ef tanks, The Ledox relay coil 
is operated by a relay which in turn is contrelled by the WC relay contacts, A selencid wperated master switch connects a 23 volt DC 
supply te each greup refuelling circuit ani o stert switch is used te 
operate the Ledex switch to a cerrect starting positien, when the last tank in tho group is refuelled the Ledex switch autenatically steps around 
to trip out the master switch solemoid, thus switching eff the supply to 
the greup. 

Fuel level switches in the tanks in series with the refuelling valves 
prevent accidental everfilling. As en additional safety facter the fuel 
devel switches and refuelling valves are of the deuble acting pattern, ie. 
Beth fuel level switches must be clesed and beth selencids energised before 
the valve will epen, 

All the ground control switches, resistance netwerks and W/C relays 
are heused in two refuelling panels 36P and 37P in the main wheel bays 36P 
pert, 37P starboard, Each panel contains the fellewing switches and 
indicators:- 

1. Master switch (2 uff - 1 per greup). 
2. Start switch (double pole = 1 pole per group). 
3. Group CN indicators (2 ef), 
4, Tank indicators (7 eff). 
5. Commence refuelling indicater, 
6. Overide switches (2 eff - 1 per group). 

12. Greund Refueling Operatien 

With the stabilized veltage pewer unit switched on, indicatien is given on 36P and 37P, Refueling sequence can now commence. 

Operate the master switch which is held "ON" by o solenoid through 
its em contacts, This supplies 26V to the start switch which when 
operated "steps" the Ledex switch. This eperation is repeated until the 
Ledex switch reaches the Ne 1 position. On reaching this position the Start relay (283) is energised which in turn energises the Master relay 
(284). The sypply tc the start switch is broken thus preventing further 
"stopping" of the Ledex switch past the Ne 1 pesitivn, Normally epen 
contacts of the laster relay close to previde a held in circuit for the 
Master relay, illuminate the Group cempence indicator and also feed through 
‘the ether bank ef eontacts ef the Ledex switch to energise the No 1 tank 

/vetuelling



&) 
XY

 
pe By 

refuelling valve, Fuel will now enter No 1 tank. 

As the Start relay energiséd 28V supply is fed te onergise the 
Selecter relay (293) which in turn energisos the Shunt relay (297). 
The operation of these two relays connect the output from the pewer 
pack through tho resistance netuork to the "B" eoil ef the lieving Coil Relay; thoy als# cbnnect the output of iN 1 tank amplifier through the pilets fuel gauge via the "A" coil of the Meving coil relay. 

As the fuel in Ne 1 tunk increases so the current in the "A" ceil inereases. hon the current flewing in the "A" ovil is 2 milliamps above that in the "5" coil the sontacts will clese. Closing ef the 
sontacts energise the Relief relay (268) which in turn energises the 
change ever relay (285), Operation of the Change over relay feeds a supply to the Ledex switch which will "step" to the next centacts. As the Ledex switch “stepa" the refuclling valve sf No 1 tank closes and that of 
Ne 4 tank opens. /lso the Start relay and No 1 Selector relay de-enorgises 
and energised the Ne 4 Selector relay. Further contacts of the Change over relay short out the "A" coil te ensure that the contacts in the 
Meving coil relay open, On opening they de-onergise the Relicf relay 
and Change over relay. The system is now ina pesitien te fill No 4 
tank. The same procedure being empleyed to switch eff Ne 4 tank as Ne 
1 tank, 

The sequence then carries on to Nes 5 and 7 tanks. is the Ledex 
switch "steps" after filling lie 7 tank a “Blocking Pesitive" is fed to the 
Master switch ewil, thus epening the Master switch shutting the system off. 

4n override switch is provided to "miss" « tank required when operated 
@ supply through the Master relay eontacts "steps" the Ledex switch, 

13. In@ividusl Contents Pushes 

Although the four pilots fucl gauges normally read the group contents provision is made to read the individual tank contents. 4 push switch on 5P fitted besfie cach pump awitch, when pressed energises the relevant Selector reley and Shunt relay which alters the reading of the pilots 
gauges from group to individual readings. IMPORTANT De not push mere than ene push in any one group at a time or danage will result ef the 
pilots gauge. 

Ue Eight Rofwet ting 
Flight refuelling is carriod out by probe and drogue method, The controls for flight refuelling are lecated en 7P Operatien ef the Mastor 

switch opens all 14, refuelling valves, which are cut off by the fleab 
switches when the tanks are full. 

FWD and AFT ¢ of G contre] is maintained ‘ring flight refuelling 
‘by tho speration of the Transfer switehes en 5P which isolates Nos 6 and * 
7, or Nos 1 and 2 tanks respectively. Lateral Cef G contrel is 
maintained by a Lateral C og G switch. This switch iselates Nos 6 and 7 
‘tanks on either the Pert er Stbd, Thus C og G is maintained, 

15. $6 Indicater 
ACG indicator is fitted on the pilot's centre instrusent panel 

(1P). The ies has twe mevements, ene for cach side of the fuel system. The instrusent will indicate changes ef trin and restoratien of trim when the CC centrsl switches are operated,
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Push-switches, rote-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. S
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Cross-feed 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 

Crosscfeed cock position indicetors 

3 NOS.3 and 4 ENGINES 
6 PORT and STARBOARD 

SIDES OF AIRCRAFT 
9 NOS.1 and 2 ENGINES 

‘Auto/manval switches 

Forward - AUTO - energises sequence 
" 

Rearward - MANUAL - stops sequence 
ti 

NO.1 TANKS GROUP 
NO.2 TANKS GROUP. 
NO.3 TANKS GROUP 
NO.4 TANKS GROUP 

cy 
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 pusherwitches 

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 
NO.7 TANK 

Oy = es 
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 

APT. - stars No.1 tank transfer pump and 
‘opens No.7 tank refuelling valve. (During 
flight refvelling closes refuelling valves 
‘of 1 and 2 tanks), 

23 - Port side 
32 = Starboard side 

Flight refuelling C. of G. switch 
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 panel 

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

45 Contents gauge - No.1 engine group 
45 Contents gauge - No.2 engine grou 
7 Contents gauge - No.3 engine grou 

Contents gauge - No.4 engine goup 
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CONTROL LEVER 

REFUELING INDICATOR
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