PAGE 1

SECTION 11

E

FUEL SYSTEM
i len

This sectien is concerned with the descriptien and gircuit 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
aireraft and are suitably numbered to assist in identification. For
the purpose of nermal fuel demands the fourteen tgnks are divided and
suitably inter—cennected to form four distinet greups. Each of
these four groups is then associated with a particular engine as shéwn
in the fellowing tablae,

Engine Group le > orming u

Ne 1 1 Port tanks Nos 1, 4, 5 and 7.

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

M 3 3 Starbeard tanks Nos 2, 3 and 6,
No 4 N Starboard 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, fusl frem another group may be delivered to the engine
conoerned, thus preventing an engine failure,

Bach tank is fitted with a mein fuel pump for pumping fuel to the
engines, In additien te the main pump each wing tank is previded
with & secondary pump, The purpose of the secondary pump is te feed
the main pump with fuel se that centinuity of fuel flow is waintained
irrespective of the aireraft's attitude. ln electrically operated low
pressure ocock is fitted in each engine supply line.

2. Alrorsft Contre ef Cravity

L]

Owing to the large quantity of fuel eurried and the dis-peaition
of the fuel tenks, the aireraft's cenire of gravity is largely dependent
upen the distributien ef fuecl. Certain contrels are necessary te
maintain the centre ef gravity when fuel is being comsumed and alse when
refuelling. ®ne set ef eontrols ensures that during ground refuelling
all tanks are filled to the same percentage of their maximum capaeities,
Further sontrels ensure that when fuel is being supplied to the engines,
the quantity drawn from each tank during a 44 minute cycle is prepert-
ional to the capasity of the tank,

A visual indicatien ef the aircraft's eentre of gravity is previded
by a centre of gravity indicator at the pilets' statien. The indicater
is operated by s eentre of gravity eomputor which is embedied in the fuel
system. If a nose er tail heavy indication is given, a cerrection can
be mada by transferring fuel from Ne 1 tank to Ne 7 tank, er vice versa.
The transfer eperatisn is achieved by transfer pumps fitted one in each
No 1 and No 7 tanks,

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

/Contrels 1
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Most ef" the fuel system contrél switches are &n the retractable
osnsole, 5P, Painted 8n the panel surface is a plan view of the
fourteen tanks as thay are situated in the aireraft. The area
representing any ene particular tank centains the fuel pump toggle
switch and tank contents push bufton. Interconmnecting pipe lines
between tank greups arc alse shown en the plan. The erdss feed
cocks are represented by magnetic indiceters which break the con=-
tinuity of the lines when the cress feed cecks are shut,

The lewer er af't pertien of the panel earries the contrel switches
and indicators fer the bomb bay fuel system,

The lew pressure fuel cocks are contrelled by four switches at
tha tep of 1P.

The four fuel contents gauges at the pilot's statien are mounted
side by aide en panel 2P. The navigators' fuel gsuges are fitted en
a small panel abeve the navigaters' instrument panel,

The flight refuelling contrel awitches and indicaters are arranged
on the starboard consele JF.

The ground refuelling contrel switches and indicaters are located
in the main undercarriage bays at 3&P and 37P.

4 Euel Boester Pumps

The fuel pumps arc contrelled by the fourteen fuel pumps toggle
switches on 5P, When the switohes are sslected to "PUMP" both the
main and secondary boester pumps will cemmence t» run, All the main
pumps are capable of being run at twe speeds, depending upen the
positien of the AUTO-MANUAL switches an 5P, The speed ef the secon-
dary pumps hewever, remains conatant at all times,

Speed variatien on the main pumps is achieved by equipping each

motor with twe fisld windings, ene six pole winding and the sthar
100 pele. The six pele when cemnected te the 4LO® cyclea a.c. supply
gives a synchremeus speed of 8,000 rpm. The ¥ 7Y pole visdisr gives
a synchronous speed »f17,(00 rpm when cennected te the same supply.

5. Main Pump Speed Chance Contrel

The selection of tho 4 pele er O pole windings fer speed changing
is by means of change-ever relays cenmected inte the supply lines of the
Jumps, The / pole windings are connected through the normally clesed
centacts and tho 6 pele windings are through the nermally epcn contaots,
This means that the pumps run at maximum speed with the change—ever relay
de-energised and reduced speed with the relay energised.

The relay will be de-energised and the pump meters will run at maximum
speed whenever the AUTO-MANUAL switches on 5P are set te "MANUAL".
Seleoting the switches to "AUTO" will place the relay ceils under ths
contrel of & sequence timer which, by means of cam eperated contacts,
will eontrol the DC supplies to the relays so that they are energised and
de-energised in sequence,

6,  Ssguence Timer Units

Twe sequence timer units, Rotax Type D10705, are fitted in the pewer
cempartment ers en pansl LOP, the other en L1P, Bach sequence timer
centrels the seven main fuel pumps on its respeetive side of the aircraft.

By alternatively energising and de-ensergising the speed control
relays, the pumps are centrelled in Juch a manner that enly ene punp from
each fuel tank grerp is delivering fuel to i¢s assceiated engine at
one time, In additien, the sequenee timer will ensure that, ever a
minute peried, the quantity of fuel pumned frec any sne tank to its
asseciated engine will ke directly prepertisnal $» the sapscity of the tank.



PAGE

The cam aperated contucts contrwlling the speed change relays
are supplied with 28 volt DC via the AUTO-MANUAL switches, The
sequence timer motors are fed with a 200 volt 3 phase 4O cycles AC
supply via & contrel relay. -

7. Iransfer Pumps

Two three-pusitien switches, labelled CG TRANSFER - FWD/AFT, control

the fuel tranafer pumps, : I :

ig* When either switeh is W& to the FWD positisan, the
asscciated fuel transfer pump in the Né 7 tank will be switches on, and
at the same time, the Né 1 tank refuelling valve will be energised to
cpen. The tranafer pump will now deliver fuel into the refuclling
line, through the refuelling valve and into Ko 1 tank, Overfilling of
the tank is prevented by a fue. lewel float switch within the tank
which de-enargises the refuelling velves when the tank is full, It
should be noted that during flight refuelling the CG transfer switches
perform a slightly different functien,

E¢ 1 on 1

Three cress feed eocks and feur lew pressure cocks are employed in
the fuel system, IEach cock is electrically sctuated, 4n indicatien
that the cress feed cocks are switched wn is provided by three magnetic
indicators. Dowty Type C5175Y mk 7 fitted en 5P. Each actuator circuit
is fed from a seperate fuse ie,

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

The feur LP ceck switches are fitted on the pilots coaming and are
fused es follcws:-

Ne 1 engine LP cock actuator - fuse 591 - oanel 3P
No 2 engine LP cock actuater - fuse 532 panel 3P
Ne 3 engine LP ceck actuater - fuse L95 panel LP
Ne L ongioe LP cock sctuator - fuse LI6 - panel LP

Feur 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
whensver fuel pressure to the engine falls below 5 psi.

9. Greund Refuolling

Buring ground refuelling each tank is refuelled te the same percentage
of its maximum capacity in srder te maintain o cerrect CG positien, Te
prevent the aireraft tilting nose up, the forward tank of each tank group
is the first tank to be filled up when refuelling begins ia,

Ne 1 group - first to be filled = No B port tanmk
No 2 greup - first tq be filled = Ne 2 port tank
Ko 3 zreup - first tv be filled = No 2 starboard tank
Ne 4 greup - first to be filled = No 1 starbeard tank

Only ene tank in a group is filled at ene time, autematic changewver
to the next tank being made by a meving coil relay,

There aresfour M/C relays fitted to the aircraft fuel system, two
located in 36P for the port tank groups and twe in 37P for the starbeard
tank groups, One coil ef each relay is connceted to the fuel contents
gauging system in the tanks and the sther ceil ia cennected to a resistance
network which reeeives s supply frem a stabilized veltage power unit,

Emm&mw



()

BAGE 4
10. za & pow £

This unit prevides a steb d voltage output to the selected ¥/C
relay “B" ceil the value ef which ean be set to any value between =50V
by means eof & selecter potentiometer, The unit is installed in the
port main wheel bay just forward of 36P,

The large selecter dial on the face ef the unit is marked to
indicate selected or desired tank percentage whilst the rectangular
window shows actusl percentsge (related to power unit output) ohtained.
The maximum discrepency between dial sctiting and window reading is *
2%. The output voltage is only stuble 8 this tolerance with an
input to the unit of between 22 and 29 vllts DG, The unit is switehed
en Uy eperatien of the refuslling lever in the pért mein wheel bay
which aetuates n miero switeh whish in turn conveys 28V DC via fuse
769 (15P). The unit when ready fer operation illuminates tvo lamps,
ene on 36P and the other en 37P,

: ¥ Y sglecter centrels

A double bank Ledex stepping switch centrsls the refuslling valves
and tank selecter relays in each group of tanks, The Ledex relay coil
is operated by a relay which in turn is contrelled by the M/C relay
contacta, A selencid eperated master switch connects a 28 volt DC
supply te each greup refuelling circuit and & start switch is used te
sperate the Ledex switch to a cerrect siarting pesitien. ihen the last
tank in the group is refuelled the Ledex switch autematically 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, 4As en additional sefety facter the fuel
level switches and refuelling valves are of the deuble mcting pattern, ie,
Beth fuel level switches must be clesed und beth selencids energised before
the valve will epen,

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

1. (Master switech (2 off - 1 per greup).

2. Start switch (double pols = 1 pole per group).
3+ Group CN indicators (2 eif).

4. Tank indicaters (7 eif),

5« Cemmence refuelling indicater,

6. Overide switches (2 eff - 1 per group).

12. Creund Refuelling Operatien

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

Operate the master switch which is held "OF" by a solenoid through
its ewn contacts. This supplies 26V to the start switch which when
operated "steps" the Ledex switoh, This eperation is repeated until the
Ledex switch reaches the Ne 1 position. On reaching this pesition the
Start relay (283) is emergised which in turn energises the Master relay
(284). The sypply to the start switch is broken thus preventing further
"stepping" of the Ledex switch past the Ne 1 pesitiun, Normally epen
contacts of the Master relay close to previde a held in circuit for the
Master relay, illuminate the Group cemmence indicator and also feed through
the other bank ef eantacts ef the Ledex switeh to smergise the No 1 tank

/rafuslling
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refuslling wvalve., Fuel will new enter Nu 1 tank.

As the Start relay am:-giau'a 28V supply is fed te cnergise the
Selectrr relay (293) which in turn energises the Shunt relay (257).
The operation of theseé twe relays connect the output from the pewer
pack through the resistonce network to the "B™ eodl eof the kieving Coil
Relay; thoy alsé cbnnect the output of He 1 tank amplifier through the
pilets fuel gauge vis the "A" coil of the Meving coil relay.

As the fuel in Ne 1 tunk increuscs so the current in the "A" ceil
inereases., .hen the suwrrent flewing in the "A" cuil is 2 milliamps
sbove that in the "B" coil the sontacts will clese. Closing ef the
eontasts energise the Relief relay (268) whish in turn energises the
change ever relay (285), Operstien of the Change over relay feeds a supply
te the Ledex switch whieh will "step" to the next centacts. Ais the
Ledex switch "steps" the refuclling valve of No 1 tank closes and that of
Ne 4 tank opens. Also the Start relay and Ne 1 Selector relay de-snergises
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 relsy open, On opening they de-energise the Helief relay
and Ghange over relay. The system is now in & pesitien te fill No 4
tank. The same procedure being empleyed to switch ef'f Me 4 tank as Ne
1 tank,

The sequence then carries on to Nes 5 and 7 tanks., .35 the Ledex
switch "steps" after filling lis 7 tank a "Blocking Pesitive" is fed to the
Naster switch eeil, thus epening the Master switch shutting the system off,

An override switch is provided to "miss" n tank required vhon operated
8 supply through the Master rolay sontacts "steps" the Ledex switch.

13. Individual Centents Fushes

Although the four pilots fuel gauges normally read the group contents
provision is made to read the individusl tank contents. A push switch
on 5P fitted besPie each pump switch, when pressed energises the relevant
Selector relay and Shunt relay which alters the reading of theo rilots
gauges from group to individual resdings, LAPORTANT De not push mere
than ene push in any one group at a time or damage will result ef the
pilets gauge.

L. Flight Refuslling

Flight refuelling is carried cut by probe and drogue wethod. The
eontrols for flight refuelling are lecated en 7P Operatien ef the lasfer
switch opens all 1, refuelling valves, which are cut off by the fleat
switches when the tanks are full,

FiD and AFT € of G contrel is maintained ‘.ring flight refuelling
by the eperatien of the Transfer switehes en 5P which isolates lios 6 and °
7, or Nos 1 and 2 tunks respectively. Laterzl Cef G cuntrel is
maintained by a Lateral € og G switch, This switch iselates Nos 6 and 7
tanks on either the Pert er Stbd, Thus C og G is maintained,

15. E& Indicater

ACG indicator is fitted on the pilot's centre instrument panel
(1P). The cator has twe mevements, ene for cach side of the fuel
system. The trusent will indicato changes ef trim and restoratien of
trim when the CC centrsl switches are operated,
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DVIOUAL_ ENGINE
FLOW INDICATO®R
FUEL FLOW SDWCA

RESET SWITCH




Folh SYsiEt  CONTHOLS

Kéy -ie

Push-switches, rote-oi-flaw

When pressed, the rate of flow 15 given on
the flow indicator on the second pilot's

panel.

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

EHL.#

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

Crons-leed cock ponition indicators

3 NOS.3 and 4 ENGINES

& PORT and STARBOARD
SIDES OF AIRCRAFT

§ NOS.1 and 2 ENGINES

Aute ‘'monuval switches

Forward - AUTO - -ni;;tu-l sequence
| § r

Rearward - MANUAL - stops sequence
timer

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

sEn=

1\

Tonk pump switches

Forward - ON
Rearward - OFF
PORT
14 NO.7 TANK
12 NO.6 TANK
16 NO.5 TANK
18 NO.4 TANK
20 NO.3 TANK
26 NO.2 TANK
27  NO.1 TANK
STARBOARD
29 NO.1 TANK
28 ND.2 TANK
35 NO.3TANK
37 NO.4 TANK
3 NO.5 TANK
43 NO.6 TANK
l NO.7 TANK

Tonk contents push-swirches

When pressed

indicate individeal tank
confenis on outer ring of contents gauges,

Litems 45, 46, 47 and 48),

k.
11
15
7
9

T3

SLE8R=E

PORT

NO.7 TANK
NO.6 TANK
NO.5 TANK
NO.4 TANK
NO.J TANK
NO.2 TANK
NO.1 TANK

STARBOARD

NO.2 TANK
NO.1 TANK
NO.3 TANK
NO.4 TANK
NO.5 TANK
NO.6 TANK
NO.7 TANK

\ ldﬁ.m-ﬁmmm

FWD. - starts No.7 tank transfer pump and
opens No,l tank refuelling valve. (During
flight refuelling closes refuelling valves
of 6 and 7 tanks),

Centre - OFF

AFT. - starts No.l tank transfer pump and
opens No.7 tank refuelling valve. (During
flight refuelling closes refuelling valves
of 1 and 2 tanks),

23 - Port side
32 - Starboard side

Flight refuelling C. of G. awitch

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 pans|

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

45 Contenls gauge - No.l engine group
46 Contents gauge - No.2 engine group
#~ Conltents gauge - No.3 engine group

Contents gauge - No.4 engine group
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'FUEL SYSTEM
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