Sheet 1

Issued By B.C.V.S8. Issucd 2
- Kay 1962
Olympus 201 Series
Seotion 13

ESi=  A.P.L505B Voluac l. A.P.L3L3 Scries.

Introduction

le Fuel is carried in fourtuon tenks, five in eech win: and four
in the fuscleso sbovo and af't of the nose whoel bay.

2. On ¢ither side of the cuntrc line of the tireraft the tenks are
divided into two rroups; the ifo.l, 4, 5 and 7 tenks provide fuel for
the outboard engines and the Ne.2,3 and 6 tanks the inbosrd envines.
Normelly the four cngines tenk groups function indepondently; cloct=
trically operated cross=feed cocks cre houcver provided, by the use
of which oll onrinus cen be supplied from any sclected -roup. They
consist of an on7ine cross-foedecck bet.ieen each inbocrd and outboard
ennines, and en eircraft cross-fecd cock botweon the port and
sterboard sides of the aircraft,

Fuel Teqks

3« Light-elloy fucl tenk cowpartucnts cre built inte tho main plene
end nose fusclere 28 en intosral pert of the structurc. Baes type
fuol tenks, constructed of flexible rubbor end fsbric shectin: line
the coupurtments. They ore sceured in pesition with metal colleted!
studs, soourcd to the tenk with vulceniscd rines, end prossed into
holus in the compartaunt. skin plating. The bottoa surfece of cech
tenk is riinforced to cerry o maonvsium alloy suap plate which forma
& risorvoir, housing the fucl pump ond rofuclline velve. On the
strenvthoned uppor surfece is 2 vent velve and cacr-uncy level
switch. A drain velve meunted torcther with en inhibitor certrid-
coon thy sump platc, is used to drein wetur frow the fucl tenks.

Tho cortridec, contein~ e chrouzt. cowpoynd, protucts the we-ncsium
sump from ecrrosion.

4« ' To provent dxocssive quentitics of fuul from passins into the
vont pipu lincs of th. prussuriscticn systom, duc to chanuus in
eirereft attitudc and comsuguoent fucl suirl, sprin+ locded imard/
outwerd vont and coubined floet valves arc fatted., The float
valvos ere fitted at the inbocrd ond of laoch'wine tonk; thoy cre
gylindrical in sheps end house an imward rolief valve, sct at % p.si
and ‘en outvard relicf veElve, sot nt_i to 1 p.s.i A sirios of holes
arcund the cylindrical body, tirouvh yhich nitro7un or air prussure
normally unteérs tho tanks, is sluoved with & cork float. “hen the
fuel lovel riscs cbové the [loct valve, dus to chansme in cirereft
attituds, thue sleeve, boine buoyent, floets up the cylindricel body
to gover the holus cnd thua provents fucl from onturine the prossure
lingse - Should thu cork float stick cad couso thoe holus in tho valve
housin: to ruaein coveroed, tho inuer] vent valve will be opuned by
the prossurisction supply of edr or nitroin. = Convorsely, should
the prussurc difforonticl in the tenks oxoved # to 'l p.s.i, the
outiiard roliof velve will opea to roleess cxouss prossuro bock into
the prissurisation lincs. o &
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TEEE Sarticigr Cocks

5« Menuelly oporatcd cocks arc intcrposed in the dolivery pipe
lines from the tanks to allou for dreinine durin® scrvicine., Tho
cock oporatine levers are so dosimned thet the cover platos cannot
be fitted intc place unless the ookks erc in the open position.

nusurvoir

6. The wing tenk mein fucl puaps are vach houscd in & roctonsuler
livht alloy roscrveir situctod within .ach wing tank. Flep velvas,
actine as non-rcturn velves, oroe wounted in cach resurvoir and are
noruelly in the opun position. ‘hun the sircreft dives, the flap
velvos aro closcd by tho heed of fucl in the rescrveir this Hoed
beino meintaincd by an auxiliery pusp.

Ac4:P.U Puol Supply

T  The A.A-P.U fucl tenk cepecity 10 »alls is conncoted into the
wireraft fuel systom by e single pipu which brenches ot & two way
union, one conncetinr into tho refuellinzpipe, the othor into the
uwedn fucl foud pipe. This will thon cnsurc that the tank is kept
constantly full during flicht and will be refucllcd lurin~ normal
refuclling operction.

Fuul Punps

8. An cleetricelly oporated iumorsed fucl punp is wounted in cach
tenk. The fusclame Ho.l tenks and the meinplone No.7 tanks have an
additional pump for the transfor of fuel. Eech wing tenk is fitted
with an auxiliary pump, which ensurcs thet the mein pump is not
starved of fucl durine nosc down conditions; thoy ere runnine at all
tinos vhen the main tenk fucl punmps arc switched on.

Egi !Eul"ﬁ&'ﬂri

9. Rocuporators are fitted in the delivery line to cach encine to
meintein & supply of fucl to the cngincs when tho sireraft is boing
flown under mo~etive "¢" conditons. A recupcrctor consists of &
double-walled motal oylindrical tenk of approxi.ictoly 6 -allons
capecity. It is divided intornclly into on uppor snd lover
compartacnt by & synthotic rubber ba-,

10. Two medn connuctions aru provided on the rocupcrctors. The

upper ond 1s comnccted throush & dicphromm opereted fucl control valve
into the fuel delivery linc. 4dr is fed to the lower ond from the
enzine compressor throush a non-roturn velve and ¢ prossurc compensating
relicf velve, rolicvins et pressurus betweon 6 end 10 p.s.i Scrve

eir is also taxen from this ling, botuccn the double wells of the
recuporator to the dicphren of the fucl control valva.

11. A auuuﬁﬂnry connuotion consists of & blocd line from the fuel
control velve throuch ¢ non-roturn velve to tho do.4 tenks. This
reluascs the eir in the uppor compertuont when the rocuperctor is
initielly filled. Thore is also = blecd line to stuosphere from tho
fuvl control velve to prevent fluid hydroulic lockine,
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12, When tho enzines ore startod, sir pesscs to tho lower side

of the rubber bug and betwoon the dcublo wells of the rocuperstor
to tho disphren of the fuel contrel velve, which is normelly spring
loaded to the closed position., This ecuscs the velve to open and
ellow fucl into the upper caupertucnt, any eir in the resuperctor
boing Bled to No.4 tonk.

13, Passins of survo air through the double wells of the roecuperator
is'a sefuty proccution; should thu walls be punctured by cnony

action or othor causes, the cir supply to the dicphres: of the fuel
control vilve uxhausts throuch.tho puncture to etiospherv. This
releasvs the prossurc on the fuel contrel velve diephreu ond the
velve closes under the influcice of its sprins loedinT, so
preventing loss of fucl.

. Under normel conditions, the air prossure is chout half the fuel
delivery pressure, ond eonsequently the rubbbrcber reuains in the
lower half. Whon the fucl pressurc drops duc to nuzative g™
conditions, the alr prossure raises the bes and forces fucl throush
the fucl control valve into tho delivery line., Sufficicnt fuel

is eveileble for cppraxiuctely 10 scconds of necative "s" flyin=,

15 : Coc’;

Siwdlor in cppuration to tenk servo cocks but eloctrically
speratod from cockpit.

16. The oross feed cocks are similar to the lov pressure cocks but
are controlled by switches on the fucl contrcl pencl, Ma-motic

indiectors, adjacent to the switches indicete the position of the
cock.

.'Iugl Prossure Verain- Indicctors

17. Mamotic indicators are situcted on the pilots coentre instrument
ponol just bolow the jot pipe temp.ratape indicators. They indicate
when tho fuel prussure fells bolow 5 pesd whon de=cnersised they indicate
"Phite" and when unorriscd indicitod "Blaeck"

Fuel Contents Gouecs

1B. i fuel contunts weuss pancl, coateinine four fuol stu-os, on for
each eneinu tenk group, is wounted at the botton centre of the pilot's
instrucont penel.. Each goure is cclibrated with two scelos, arranced
concentrically on tho diwl. Normelly the meumc reocords, on the

imnor scele, the tokal fucl contunts of onc ensine tank group. hen
howover a tank contents push button is prossed, the reurc records on
the outer scule the individuel fucl tank contonts. Both sceles are
calibiuted in thousands of pounds,

Notei= Under no circunstances should twe tank contents push buttons
in any one tank group be cperated sicultenc wusly as the #nstrument

Wwould then he daucsed by the excess current. Also buttons must not
be pressod during rofucllins cpercticns as the offect is the sanc as
operating two buttons.

19, Four group contunts fucl puures are also fitted on the navigntors
panel; those oconnot recd individusl conteonts.

High Pressure Cocks

20, The hich pressure cocks, onc to omch cnrine, wro an intogral part of -

the engino. it
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They are entirely mechanical in operation, and are opened and
closed by the initial movement of the throttle levers.

imer

21. Due to the configuration of the aireraft, the fuel tanks are
dispersed forward and aft ef the aireraft 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 gquantity of
fuel 18 pumped from each tank in tupn. The quantity of fuel

pumpeq from each tank during one cyecle 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 - 20 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 feeding from a forward tank in one group and a rear
tank in the other group on the same side of the aircrart, i.e.

Period No, OQutboard Engine Inboard Engine
i 1 Tank No. 1 Tank No. 6
2 Tank No. 7 Tank No. 2
3 Tank No. 4 Tank No. 3
4 Tank No. 5 Tank No. 2

»Note:~ No. 2 tank is larger than the others and two
; periods of feeding are used.

3. To keep the tanks at the same percentage of total capacity
each pump feeds for a time proportional to the total tank cnpqnitr.

Tank No, Seconds ; 4 No. Seconds
% 7745 - 91.5
7 675 2 5745
4 77.5 3 77.5
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 econsists
of a three phase AC motor driving a camshaft through a reduction
gear 56,316 : 1. The camshaft has seven cams and rotates at

Oe2 repems 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 guoted in para 21.

/Bequence 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 chance speed relays.

Euel Tank Capacitics

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

Fuel Transfer Pumps

27. Tanks No. 1 and 7 have a transfer punp fitted into their
sumps. This enables fuel to be transferred from the forward to
the aft tank or vice versa $o econsrol the C.G. movement. 8Since
these;two tanks feed into the same engine group no cross-feeding
need be resorted to. Control of $hose pumps is by the C.G.
transfer switch on the fuel control panel.

te . ow icators

28. Situated on the 2nd pilots instrument panel is a rate of
flow fuel indicator which records the rate of fuel flow in
1bs/hour through the selected engine. Four push button switches
mounted on the fuel control panel, one for cach engine control
the electrical supply to the indicator.

Refuelling System

29. Pressure refuelling of the aireraft is carried out through
two refuelling points in each main wheel bay which lead to a
refuelling valve in each tank. These valves are each rated at
150 gallons per minute. Zven distribution of the fuel lond 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 due to the fact that a reading is slready indiceted from
the t being refuelled. Alsc the automatic sequence of the
refuelling will be disturbed.
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Push-switchas, rate-oi-ilow

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

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

(=0 F

Cross-teed 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-fesd cock position indicators

3 NOS.3 and 4 ENGINES

6 PORT and STARBOARD
OF AIRCRAFT

9 NOS.1 and 2 ENGINES

Aute ‘manval 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 "

san=

Tonk pump swirches

Forward - ON
Rearward - OFF

14
12
16
18

N

=3t R

PORT
NO.7 TANK
NO.6 TANK
NO.5 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.5 TANK
NO.6 TANK
NO.7 TANK

Toank ¢ ontents push-switchaa

When pressed indicate
contents on outer ring of contenis gauges.

(items 45, 46, 47 and 48),

13
"
15
7
19

RE

SEEsg=s

PORT

NO.7 TANK
NO.6 TANK
NO.5 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.5 TANK
NO.6 TANK
NO.7 TANK

individual tank

€. of G. transfer pump switches

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).

Cenire - 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. 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, STED. -
closes refluelling valves of No. 6 and 7
tanks on port side. Centre - OFF,

Contents gouge pansel

Owuter ring - individual tank contents
Inner ring - tank group contents

45 Contents gauge - No.l engine group
44 Contents gauge - No.2 engine group
47 Contents gauge - No. JAne group
48 Contents gauge - No.4 group
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B c vss A.P. 45058, Vol.1, Book 1, Sect.d, Chap.2

A.L.4, Jon 80
COMETANT FUEL BLEED TO Ned TANEK
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";_ # Fig. 5 Recuperetor installation
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