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The reguirsments »2f tue fuel system for the
ARARQY are that ths fu2l zcanagement shall be g8 {ar as
gcasible sutcmatiegy  tuat the aminimum movement «f the
C of G results irom tne $rausfor ~f fusl; that
maximum =2ngins powar iz gvailable (full fual flow)
ragardless of the :ireraft speed, altitude cop sttitude,
The fuel system i3 constructed therefore tos

(a) Funetion umisr all conditions of speed,
attitude, 2ltidude znd temper:zture £xeaq
583 1“"734 tc 90,%0 ft' S

(b) 2llow f~r engine fual reguiresents
23,900 1bs per hour por englne,

{c) Ellow for aer@ﬁynamlc heating of fugd
to }.Uf} %

{(d) Ffroportiosn fuel to the engine so thi&
as th tsnks empty, the minimum movement
nf the C of Grrgsalts.

{(2) allow ior full or partial réfuilling undar
sressure to permit a2 minimum turnround
time.

LAYOUT .0 TaikS

(i} Thne wasle fuel systen is subedivided into two
zlmnst similsr sides, uaeh gub-system 1s designed to
supply fumld to tie engine on that side, but a crossfeed

 connection: Iy ;rovided so thet if only ~ne engine is in

use, all the fuel carried may be used, The whole system

. i3 pressurized to sffect irsnsfer snd to prevent bolling
cof fuel at'ﬁxtifeée.

Ty

'“'»?her@ is a total of fourteen tanks in the whnle

system, each ¢ncine belng fod by n~ne of the fuselage tanks
“nd six of tie integral wing tanks., Thsese are divided as

inllowss

prology,
Tom Dugelby
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Tank $b¢ 1 277 Galse = 2133 1be {erleulstad at
3 15 ilidos 7.7 1b/gal.)
L 90 €93
5 },"4‘? A,J.t,}'{
5 1vk 1166
7 279 2148,5
5. Y 1332
1270 Cals. 9779 1lb.
(b) LEFT .L D "uCIgT
Tank Hoe 2 <01 Uols, = 216h 1b, {calamlstﬁé at
L 3 &3
5 1k7 1iz
& 154 1156
7 279 2148,.5
8 173 1332
1<7% Gals, 2810 1b,
Tl TUTAL TOUK CAPALITY IS5 254k Gals = 19589 1b, .
(1ii) *ha gquantity ~f fuel in sa-h subesystem

is ragistered on the two zaugas in the front cockpit.
;*9 gavging - fusl is derived from capaclitance units

fitted in cach tank, (This subjeet iz dealt with under
” .Jl&.ctricsﬂ}.

(iv) Tanks do, 1 ( .U, =ngine) and WO, 2 (L.He
eagine) are locsted in tne fuselage, mounted in tandem
batwssn stae 315 and %65, “nd are s rubber cell t?pe.

-The remaining t-nks are =n integral p=rt of the inner
“wingy betwtﬁu the front snd rear spars, and eollactively
oceupy all $his s.ace axceot for the wiwel wells of the
main landing gear, an sdditicnal fuel load of 500 gallons
may be earried in a =ttiscnable belly tank fitted under
the fusslags: whi~: faseds by alr sressure (30 p.s.i,
absolute) ingc ~:ch -f tie collector tanks.

ch sphbesgstom tr%nsfers fuel by air pressure
Lo tank soe 5y toe collector tank, whlehy throungh an engine
ﬁriven beoster pump, dellivers fu al to the engine on ltg
respective slde

Fuel arnd coudensate drein valves are fltted
inte agel wing ‘onke 4dhiose vanlves are Tor draining oIr
accun: lations ~0 sster and ¢a2n be used for dralining residual
fuel, ihe valves ars Iitted in that, part of sach tank

stiich, when the alrersft is on tue ground, is lost and
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collects residual { ihi valvasg nre operated -apuvally

from the exterior, o ing up the Tlush figid g 0

the lower part of ¢ e wita a d elp

the fuselage Sank: ca (lttad  ta

the space between tie touk fsf; the ts

tne residual liguid is lged it tn 4

baye - Dralnage i: =ac! ed vy the 3

the wing tanks,

Pes L LT TON

(%) To pressurlze tha fuel system, tvo wvaluss «f alr
3

.ressure are u:?d, =R

s tiiird »a:ue is ugsd to scotusts
Vant intake Control Yalves i

1 othe juseliage tanks.

{a) 23 LTS ali SUSCURE The wing tanks are al
metzl eonstruetion and can witﬁa?aﬂd a high level
~f sressunrization. A ;reasu of 29 p.%4ie absclute:

15 uws=d, This ressurs is awa3§rﬁﬁ a*aia&ﬁ ahsolule
zZero, 4 adetield pressure gauge walch “fndiestes®
3 actually ailewing for the sressors of the
atﬁﬁsgﬂﬁ stiehy at sea lsvel 1s sbout 1W,7 peiiet
Ti auge fitt&u to a task which is then pressure
1=t tha zauge resde 10,3 %.3.i. i& ﬂaig e
"“ln@ ~f preassure asbhove the 8 :
nreseure, The abseolute ??QSM«“?W‘
gauge ,res ssure and the atmospherie
in the axampley 14.7 p.s.l. atmospherie
le zavge = 25 p.8.1. absolute, is

ude ls eained, atmospherice pressure falls but
cause racding increnses so tiat the sum of the

i g:;:’, ;e %.3.. @233“1&%@#

o

"ﬁéﬁfi;; fal oaZSoUsE The fuselage tanks
cails =ncesad in the simet metal ~f tie

51 nd eznnot withstsnd a very high degren
ps Nfagzulizati*s for thase tanks A pressure of
10 pesel, differe.tial is vs-d, This _ressure ls
meesnred asgainst tis atwospherie grqssar§. Thus
‘a gauge z*t ad to a task.yrasﬁuriz@é to 10 p.sel.
gifferential wili r2ad 19 pes.ls differential at
all levels, but tiz sctual pressure ia the tank,
1f measured against tte absolute zero, dacreoases
in faiue a8 tum situocspherle pressure reduces with
z1t1tude
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L] The air supply for the tank pressurizatis

system is taken at 095 p.s.l. differential from the
airceraft air-conditioning system at the output of
air-to-air heat exchanger, Downstream of the hea
exchanger a aigh sressure rslief valve 1s fitted as”®
part of the air crncitioning system, The high pressure
alr is then passed through a hot air filter, from the
outlet of which it is piped to the absolute and differe
ential pressure regulators,

{1i%) A take~off from the 85 D.S.ls differential

air supsly line is also taken to an 18 p.s.l. differsnt-
ial rezulator which provides alr to the Vent Intake
Contrnl Valves in the fuselage tanks.

(iv) the sngzines are started it takes

:;approxfnaiefvf1/2 minute to pressurize the tanks to

18 pesita &bﬁ&iute, and 2% minutes to reach 2% p.s,i.

CUﬂRAGLZ!EELiéégé
f";’ﬁ:v:k;\ RIZ&L 3.8 Ih

(i) A tskeeoff from the high psressure air supply

line at 89 p.s.i. differential provides high pressure air

to the inlet of a differential Air Pressure Hegulator

which regulates the supnly to the fuselage tanks at 16 DeSeie
differantiasl, The ocutlet line from the diffcremblal AlLT
‘ressure Regulateor divides to supsly regulated pressure to
tive twn tanks through one or more of the three Vent Intake
Contreol Valves, These valves, two mounted at the top and
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one at the bottom of sach tank, are fitted to prevent
fuel from enterins the resrurization lines whilst
. ventingy and are {ittad in these positions to allow
‘ prtsauxfistignuaad vanting %o take zl:ce regsrdless
~of the attitude ~f the =sircraflt,

0

- (1%) - Te prevent over srescurization of the tonks,
in casa »f faillurc ~f the differential ilr Fresczure
Ragulstory a [low llsiter 12 fitted 2t the regulateor
inlet wnich limits tns alr flow to slightly szbove normal
maximum demsndy and 2 dilferential air rollef valve,
fitted at the rezulstcor »utlet, rslieves excess pracssure,

(1i1) In the avent ~I damage to ne of the tanks,
pressure is maintained in the other by flow limiters
fitted in tne yressurs sup.ly lines to ench,

PHESSURIZING C.ui FUNTNTS

(1) DIFFERENTIAL allt A3 3JURT REGULATOR -

This valve regunl-tes the pressure of thes.
sressurizing air fed to the fuselage tanks to a valoe of"
15 pesei. differential. lgh pressure alr, froam the aire
tr=air h=at =xchanger, anters the unit and passes through
t.2 aonular opening around the sleeve valve and jsast the
saring loaded plate valve to the tank, The sleeve valve
i3 2ap%t in the npsn sositlon by the spring which surrounds
the zmbiont reference hellows ln the sensing chamber., The
slaave valve 1g connseted to the sensing unit by 2z connecte
ing rnd which ends in the sressure plate forming the lowaer
and of the bellows, linder the pres-ure :late i3 & chamber
containing air at tank pressure, The balance of the tank
sresture asir against the gressure slate, snd ambient alr
in tus bellovs, controls tne apening of the sleseve valve,
4s tank pressare lncreases relatlve to amblent air, as in
a ‘olimby. 1€ S¥ands to close the sleseve valve, and when the
tank pressure reaches 10 p.s.l, differential,y it overccmes

“the air pressuye ln Lhs bell ws and tre force of the

’suzﬁeﬁnégzztsgging, eleging the sleeve valve completely

- .apd prevents furtner rescurization of the tank, If the

- pressure rises sbove 10 p.s.i, differential, as in a rapid
deseanty the sopring loaded plate valve rises and blocks
.2 air ca sage %o revent loss of pressurization. The
axeess btank cragsurs s relieved through the differential
air pressure regulator, (refer cara 5 1iv),

(11} Clow ooy

The purpose of these units has already been
dascribed, 1h2 units theuselves are convergentedivergent
duets with the neck dizmeters chosen to choke the alr flow




at tne maximum flow requirsment of the lins 1n which they
;Hart lecﬁtiﬁ.

IR w CulIRuL Vi VT (AISZE0 TUTL VALVE)

p . The pur-ose of tnis valve Lz twe fold, To allow
“the afr ;?és sure {rom the differential air pressure reguolator
to pressurize the tan t2 10 p.s.i. difierential snd to jprevent
alr in the tank from exceeding this value durlrg a climb by
allowing the excess sressure io pass back turough the rellef
valve and vent to stmosphers, The typs 2 design ~f tis valve,
two of which are fltted in sach tank, "ne at the top art nnd
ane at th2 hottom forward, 1s sueh that with no alr ;ressure
applied 1t remains closed by a combination of fuel pressure
and the frrce »f the spring ssatiny the valve at the ~utlet
of the pressurizatisn line. Through tie jet assembly of the
unit, servo aix pressure, at 18 p.s.l, diffareaxidl, is
directed into the serve pressure chamber, This pressure de
an the pressure plate, wniex is connected to the valve, and
cvercomes the foree of tie spring in the fuel chambere: Tt
air pressure moves tha ,ressure plate to open the valve .
crovided only that the servo pressure from the ‘at &S
i3 avallable to zct ~n the pressure plste, If the-
irmersed ln fuel, the let assembly, belng also in
~hstructed by fuel to such an extant that the aprinig
frel chnmber re-agssarts itself and closes the valves

In the Type 1 design, fitted forward at the top of
ti:@ tank and nol norpally i-mersed in fuely the valve is
sositioned inside the ysressure line and is opened by the
15 peSel. differential acting in the servo pressure chiamber,
in this c¢ase positioned under ‘the ratura spring. _‘uel pressure
nalps keep the valve closed by foreing it downe ine greater
sroa ~f € .2 serve plston as compared to the lower surface
~f tne inlet valve overcomes any tendeney for the valve to be
foreed open by fuel pressure, :

Ventinzg frem the tank 1ls effected by the tank
sressure ravarsing the flow In the pressurization lines.
Une or mora valves, not being immersed in fuel, are kept
open by the. l&.p. .i. diffarential pressure threugh the jet
.asscmblr¢ :

In*hoth types =f unnit, the valve has a spring
'laaded ?tiiif’meCﬁaai sm at the valve end of the connecting
rcd from the pressure plate, so thnt if the 18 p.s.i.
differentisl ilgﬂl?bﬂr fails, inwerd venting can take jlace
tarough Type 2 units and sutward venbing through Type 1
naits.
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This valve srotects ths fiselage tanks fronm over
pressarizaticn during a climb or ir tre event of failure of
the differential air ;r353are regulator velve, Provision
is alse made to 211lcow it to cpen auring refueiling.

The wunlt consists ol three alr chambers, containe
ing ambient alr, upstresm ailr pressure and wcetered upstream
air pressurey a =ain valve, kept closed by the forece of a
spring and the pressurz °of metered upstream airy a porpet
valve, kept closed by tic springs in the ambient air chamber,
but moved to npen in response to thie diaphragm between the
ambient 2ir and upstream air sressvre chambeors.

The pressura ~f zmbient alr and the spring force
in ths ambient air chsmber is sufficisnt t& overeome the
~ressure in the upstream air ressure chamber, tlhus keepin
tha poppet valve elosad. The nrassure of metaraé ﬂ;:traﬂl
air snd the forece of the msin valve return spring maintains
the maln valve closed, 4 rise in upstreazm ailr prt:il&t SR
svarcomes the amblent zir pressure and spring foreey :
allows tne poupet valve to 0pen. The pressure In th
air chamber escapes to atmesphere aznd cannot be imasﬂiat
?%Qlaﬁeﬁ due to the metering nrifie&; inlet proess
comes the force of the maln spring and-opensg the
*s snon =s the inlet pressure, =»nd consequently the™up:
35Lr1, falls below 10 p.s.i. differential the poppet valvi
nsas arsaln, pressure bullds up in the meterad upstream air
sressurs chambar, and the main valve shuts, The valve has s
;mamanant bleed, which stabilizes the fnnezianing ef the

rassure regulstor and also serves to allow pressurizing air

t“ sscape when the szireraft is -n the ground, Tank pressure
returns to stmospherie pressure af%er abeat 20 &inntes on
the zround,

in *ﬂa svent of the pressure regulator falling, the
valve will open when tank pressure exceeds 10,9 p.s.i, differ-

" sntial,

 Durdn: refuelling, the override solenoid is anergiawd,
air in the metered air chamber 18 zllowed to escape to

atmosphere, and inl.t .ressure {~reces the maln valve open.

, This volve alsc allows the escape of excess fuel,
due to fuel expansion, when the tasnks are full,

(1) The pressurizing alr in the fuselsge tanks, maine
tained at 10 o.s.i. differsntial forces the fuel into cone or
both of the Fuel/No Alr Valves fitted at the pick up points

of the transfer line, =nd slong the transfer lire to the
electrically driven transfar pumps, 7These pumps boost the
transfer pressure from 10 5,8.1. differenticsl to mateh the
transfer sressure of the wing tank system whieh 1s at 25 p.s.i.
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absolute, The outlet fuel sressure »{ the transfer pumps
is regulated by a fuel pressure regulatsr valve to 25 p.s.i.
absolute. In the event of the regulater falling an overe
ride provision permits - ressures in excess of 28-30 n.s.i.
absolute to be fad back to 1ts assacisted fuselsge tank,

In the eveat ~f the transfer pump fallirg, fuel
is byepasged througn toe stuteoff and bye-pass valve fitted in
parallel aernss the inlet o the pump and the sutlet ~f the
rarulator. Pump fallure 1is sensed by a differentlial pressure
switen fitted 1n para lel with tle pump which complates cne
of the ®FUTL ~RUP" warn‘ng light eircuits, and the "IUTL
SRGPY warning llight in the eockpit comes on,

oF Th= electrical input to the transfer pumps is
eonirnlled by a sclssor switch on the port main
undercarrizge; supply 1s made availgble only when
the landing gear {s retracted, i .

The solenold-operated v:lvas in the serve line,
between tne shut-off and by-pass valves and the
leval sensing valve, are also eontrolled by the
scissor switch in tie port maln undercarriage
The sclenolds sre snerglzed when the land¥
gear is ratracted snd the transfer pump is
funetirning. (The funetion of the solenoids {s"
axplained in para 7 {(v) - nd the level sensing
valve {3 explained under refuelling).

M A SIS SRR ;_3,‘-4‘«:"13.;:1\‘:\
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(1) FICL/E0 AIR VALVE

Two »f these vslves are locatad at the bottom,
fore and aft, »f each fus:lage tank, /Frovided they are
eovaered with fuel tue valves remain open and the pressure
of air forees fuel into the transfer lines, As socn 25 8
valve becomesidirectly =2xposed t» pressure of air the
inlet elcses epd no alr enters the fuel transfer lines,

The valve i3 constructed toi-

:(a)iépen wien lonersed in fuel

{b) Close if air is likely to enter the transfer
lines, either duc to low fuel level in the tsnk
nr alreraflt atitude,

{e) Aet ss a check valve during refuelling.
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The ualt ceonsists »f a float operated pogspet
valve, which eleses ons or both of the fusl bleed
passages and a h@,wa snafted vaive unit ineorporating a
fuel-operated pisto “The operratinn of the unit depends
upon the fuel gzess&?es acting on tie piston, the  ressures
being dependent upon tne position ~f the popoet valve
controlled by the float., 1he solenoid rpersted stop valve
18 not reguired -nd 13 left de-snergized, the poppet it
eantrols belng ~pen,

With thae {loat np in fuel, the pogspet vslve 12z also
up and tne upger port closed. Tarnk sressure foreces fuel up
the hollow shaft of the wmain valve to the baek of the piston,
but tonls fuel I3 ailowsd to escape to ithe downsiream sids of
the vzlve through the bleed passsage under the poppet valve.
With downstreanm zressurs on botnn sides of tne plston, ard
downstream sressure -n top of tha valve, tiie grester tank
arassurs iz able to overcrme ths foree of tie wesk return
spring and o_=n the frel valve, If the fuel level fallgey
tie flcat mechanism closes the lower port of the gopﬁg%
valve preaventing fuel cscapinfg from the back of the .
piston, whicn, bzing of grester surface arca than the °
fuel valve surface arsa, o ‘rees tie valve shut, “hen tha
fusl level rises again the sressure at the back of the pigton
15 released and the valve opens., During refuelling the umit:
aets as a check valvej fuel is forced under . sressure thioig
the spring loaded ball valve and aets on the top fage of -the
piston, but cannot asespe through the hollow shaft dus to
the bail valve noused in tie maln valve, Pressures on both sices
~f tie piston balance, and fuel pressure, zseting on the top

f the fuel valve, closas it,

- ¥

in invertsd fliight, the return spring sf the float
uaratdd so.pet valve moves tihe pogpet valve to close the
L =seapge, and no fuel transfﬁrﬁ. The float 1s eocunter
slanced to have no weight in alr, and thus, wheu immersed in
: the r=turn spring “of the popoet valve controls the
ion of the unit and c¢loses the main valve,

in the contreolled C of G system, where no fuel flow
proportioner 18 incorporated, the function of the valve 1is
"also regulsted by tie sclencid operated stop valve. ith the
stop valve gsoleéencld snerglzed the fuel escape is blocked
regardless of the posltlon of tie floz2t snd dus to the bulld
up of sressure cn the top vurfaca ~f the piston, the fuel
valve closes, Lith t e sonlannid de-snergized the unit works
normally,

oy
e
e
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TRANSEFER PUAMS

The transfer pumps, ons fitted in the line between
saen fuselsge tank 11 1is pospective gside of the sub-systiem,
Lre egsetrica;ly driven fusl pumps which functien 2t 2 wWorke
ing pressure of 50 2.5.1le differential, 7These pumps come inteo
wym" tion only when the gireraft sain gesar iz retractsd., In
~rder to tast the functioning »f the pumps on the ground, -resse
to=check buttons are provided at the master reruelliag cantrol
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“,paasli If thﬁ pumps are workiong, the buttons will light up,

The pumps ave drivsn by =2 <00 valt three phase 400 CeDele

motor, - Failurs ~f e;tv~: ganp in f¢ ight is indicated by a

differentizl pressure u*‘tch, "itted in parallel witi: the

- pumpy which setustes t.e "IUTL CRUFY, warning light in the
cockpity A low-level sensing unit, nevated on the aft Fuel

/Mo Alr Valve in a2ach fuselage tank, cruses the respective

2

e

fransfer umg to be swlﬁcued 217 when transfer from the tack
is complate,

(111 Py sraesiuns ROGULSTUR

The unit consists cf a spring~loaded pistone-action
main valvey governed by a €% p.s.!, absolute bdeliows type
sensing wnlt, waich contrels the pressure in the fusl ehasher
at the back »f tis pistony and thus controls the openi
tis v lve,

nlet _.ressure forees tre valve to spen, and fus
also 9nter3 the fuel cha smber tuarough the “Leck valve: in-
sye of tie mailn valve. +fusl in- the chambar i3 allow :
pleed away to the nutlat side tarﬁugh tie gradaateig _;-"
tne 2pening ~{ which 1s contrelled by the yressures ’
bellows, «f tha do :ﬂstrna* pressure excesds 295 p.s.
tha be.lnws begliaos wo contraet and close the graduated i
srificea, ~Fressure in L;a fuel chamber foreces the maln valve
tcwards the ciasad #n8ition, and the fuel pressure passing
turonzi e unit 1s reduced. At 27 pes.i. absclute downstream
A*wﬂau*a contracts tine bellows sufficlently to close the
grzduated o7ifice completely and tie valve elases, In
sractice, the valve assures a &aaitiaa, governad by the bellows,
such that the cubtlet sressure remalins at s eonstant 25 p.s.i.
3;:33":)13:&@.

{iv) BUUT=OFT D b-Pass YAIVE
The: ¥:=live has twe pistons, spring loaded and

moaﬂtaé baek @ back cn hnllow spindlesy e=ch plston can

- ¢lose the valve but both must be opem tc open tha valve,
¥hen fuel presgurs s a. slled, fuel flows to the piston

- ¢chanmWwers through tie ave and hollow spindle of the primary
?Eit-grnssure, zeting ~n the larger surface at the
back of the nri =rv valve, Tr-rees the piston to stay firmly
closed, ‘hen tiie .ressurs 15 released 1o the prinmary
cunmber, fuel ressure at the lnlet overcomes the spring
foree and opens tne orimry valve, fuel flows through the
hody »f the ahit, and, acting on the larger front face of
the secondary vaive, opers it allowing fuel to :ass back

t~ the tsak. *ig ﬂpwrafiﬁn oceura wiien the 'egulator fails
e rusl cressurs 15 teo nlgh it the sutlet of the transfere
pusnp snd ;ua;»pres ﬁ“e-?ﬂxﬁlﬁﬁﬁr combination, If the transfer
sump fails, pressure do«nstream is virtuaily nil and flow
oceurs in the reverse directlon,
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Fuel praessure in t“a erimery piston normally keeps
the vnlvsecleaed, the fuel ia the seserndary chamber i3 alloved
to bleed away thirough the relurnetnetank line, In order to .ermit
automatie fundticn of the valve as a return lins to tank in
<7 the-event of $he sressure regulator failling "cLen" the hy-pass
- over-ride system 1is ineorporsted,

(v) PUTT Y=PA3S o VPR-RIDE

in the svent ~! the pressure regulator failing in

tii@ open gesition, downstream pressure would be wmuch in excess
“f 25 s.8e1le absolute, To _revent damage to the system the
excess i ressure is fed hack to the tank tnrocugh the shut-off
snd by-pass valve., To ~pen ths by-pass valve, the sressure
in the primury piston chnamber must be roleased, The ssrvo
line from the prizary c.samber to the lavel sensing valve,

u-en normally controls the shut-off valve, 18 passed thr@ugh
a ballows pressurs-s=nsing vnit in which dosnstreali 2] .
is felt by the hellows, A% normal pressures the b vﬂJ:ﬂ
exganﬂed end ksep a porpet valve shut which prevents thi

zlease of pressure from primary chamber., If downstresm
3 sgsuras rise above 28 p.S.l. absclute the bellows eo’
and, by openling the poppet valve, allows the pressure in
primary chamher to sscape, Fuel grassure-at the
tuneway shut-off valve can then open the primery
back to the tank,

Between the two-way shute-off valve and the level sens-
ing unit ~f each fuselrge itsnks are two solencid-opersted
poppet valves, These have the effect »f switehing the servo
lines from the by-pzgs over-ride unit and the common return-tos
tank line, used in flight, to individual primary and secondary
servo lines t. the level ~ensing unit, used during refuelling.
The sclen~ids are energlzed in flight when the cireuit through
the undgrearriage scisser switch i8 completed as the undercarriage
is retraeted, During refuelling the solenoids are de-energized,

The reafuelling application of the by-pass and shuteoff
the level sensing units are dageribed in para. 15 (iv).

valves and

5 an.!“!
".EJ«‘Q‘J S‘ &T

Thn faﬁa ‘oing paragraphs detall the coperatlion of the
fuselage tank sressurization and transfer, and gives a break
down snd functisn of aven cnmponent,

To surmarize the whcole of tha fuselags system, now
that all the controlling unlts are kamown, will unify the
arrangexents into a working systeme
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~ high pressure alr, from the sireraft air
eonditioning s ystam, is tapped ~ff the alreto-alr heat
exchanger snf fed to both the fuselage tanks st a e nstant
. pressure of 10 p.s.i. differeantial threough the DIFF HITIAL
,ggggggﬁg_ggggggz_g. This alr pressure anters the tanks t rough
one or more of lus thres YUKT INLAKD C.inBul L VabVes fiited in
each tank, whieh s=rve alse to allow sressure in oxcess ~f
10 p.s.i, diffarsntial -3 "“ﬂaqiwﬂed by c1i?biz?, to venl %o
atioosphere througn the DiFiTnz 7] LELOOURT- BRICGE VALVES,
Fuel, upder 10 p.s.l. 11f16"entinl, is f"rced inte the [LNI/S
SR ALVES, two of wilch sre fltted st the bottom of 2ach tar k,
‘nd passed nleng the tranafer lines to thne FIEL T adsi ™R PUMI S
These sumps are ;fttad to zatgh the fuselage tank trsnsfer
pressure to the wing tank pressure which is at 25 §.s.i. absoluﬁe.
The autputoof these sumps is regulated by the FU 2331
R to 2% p.s.il. absolute, From the fuel preszure regulatar
1 _a=zses to the fusl Ilow croportioner and to the
llector tank, wileh are aﬂseribsa in para, 11 (i1)
a2, 12 respectively, A Fl. LIYT R is fitted m%
c gressurizling line o Tavﬁﬁt 2XCess pressure i‘ﬂf”f,~
a faulty differentlial air .ressure regulator, and B
e fitted in the individual lines t- each tank so. tha
svent of damage to ~ney ;ressure is maintsined in %8

EJ S s

& B0 g*m € i
i

sarallel gi the transf@r pump and

Lepor

n 1
regulatory a iUT=-00F AND hY“:AB VALYE, used as &
the eveatl ~I a pump *ai}nr@, is fitted to allow fu L3
hy a c¢rwmhination of gzravity, tank presssure and suction !rna ths
frel flow oroportis ner, and a a*fferential pressure switch
zeross ths pump actuates the '"FURL PROP" warning light 1n the
zllot's c«rbs?t. in the event ~f the pressure regulator falling
"spen', t;% sit-of f and y-pass valve acts as a return-to-tank
and 1 rned by the JUZL H¥-7488 UV ReEIDE which releases

a-gre in the grimarj chamber when downstreasm pressure
'8 D.3.1. absolute,

~ The win. tsnks, bsing an 1atagr&l part of the ilnver
wing, are of all metel constructinn and csn ba mere highly
presﬁurized than the fus: 1gge tanks without feoar of demage.
This has the advantage oF q!ng able to dispense with certain
ecangonents rEﬁ&i?%ﬁ i the Tuszelage tanks to permlt veating,
~inimizes waidht, snd also allows far transfer of fuel for
caxinum snglne demands at =21l a:tituﬁes.

The source of alr gressus e for the wing tanks is
sage 28 ior tue 1selsze tanks, but the line is divided
npstream ~f two flow llmiters, oné for sub-system snd two

F oEv.m
e e
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absolute air pressure regulators set at 25 _.s.i. absnlute,
The pressurizing alr i{s fed intr the wing tanis, exclusive ~f

- the eolleetor tack, thrcugh sized supply lines, shich, In the

event ol damage tc a tank, act as flow liniters, and =nsure

. that sufficlent pres:ure is avallshle for the repainder

Uver: pressurlgaticn, lo the casa of & failed absolute air

-pressure regulalor, 15 preventsd by {ittinz an abselute air

pressure ralief wvalve, downstrsan -1 the regulator, whic:
permits excesaive pressure in escape to atmosphere.

ST T T U Lt C 3 resremcs

"‘u..x.)p Jit Rs i a8 LavesniTaigd  JE L ed
PFI.2W .71

(1) Plonid dsieil 3 ﬂﬁ

*ba flow 3f 3ﬂessarizing air from the hlgh pressure
supply ling is r siricted, by the flow limiters, (deseribed
In para. 5 (11)}, to °11gntly abovs normal saxisum demands
If the ahsolun@ alr sressure ragulator falls the tanks wil
net heeome ovar 3rQSSL”iZQﬁ. The air supply lines. te sach
of the wing tanks are ized so thst In the event Qfl&,ﬁinl%
tank belng damaged tne oressurs to toe other taﬂK& it_
malntained acd transt ar s~ntinves,

£{11) ARSOLITE AR SUBESURE RTGULATOR

This valve regulates the high sressur: alr from

ithe flow 1lxiters tn a eonstant absolute valus of 29 pesS.i.
absoluta. its functisning 1is precissly the same as the

ifferenti~l air pressurs regulator, (deseribed in para. 5(1)),
Lut i this case the "bellows" are sealed, and designed to
Lwntract at yressures in excess of 25 p.s.i, absolute, VWorking
acainst the force »f ths spring surrounding the bellows and
the ‘ressure of air sealed in tie bellows, if the downstream
srassurs sxcs2ds <5 p.8.1. absolute the sleeve valve begins to
close ~nd reduces the volume of air passing through the valve,
T%V&utiﬂé further gressurization,

(111) ABSQRUTE alr . wESSULE RILITE VAILVE

This valve 1z identical in construction ard functicn
to the differenti=l air ressurs rolief valvey (deseribed in
paras 9 Civ)}, but in this case a sealed bellows exposed to
usstream alr -ressure rzacts to —~pen the poppet valve vhen
uostrass alr resasre reaches 25.5 p.s.i. absolute,

~ BDuring rwf*eéli:g thie soleneld is energlzed, zrd the
vn‘nue ol air in tis tank, bel:sgz replaced by fuel, 1s allowed
to escaze to atmosphere,

H
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The fusl traasfer pragsure f 2" De8.ls angclute
forcas Thel ints t:e transfer lines by way of Fusl/lin Alr
Valves fitted in tan %

na tanikz »n the ihlef“ nf the trnsfar
.l

lines. In tanks & ud 3 the transfer lines have two inlets,

y 735
inbcerd and ontﬁward giilehn q7 wpa for the wing anhedral.
Tanks 3 have twoc inlets, f~re snd aft, nnd tanks 4 have only
~ne, The fral namges from the ~u91/J Alr valves at the inlsts

qf’
(J

,3 *u@ transfer lines &~ fi~w proportionsr units of sach

T .23e unite :rvs\rti n t'e fuel of thelr azscclated
sub-systams =t 3 rata ~f Tlov arranged so thot 211 tie tanks
: : saze Yl:se, snd so L“At, doring flight, tie dentre
»i Gravity o the airer aft re-ains rolativel ly constant,

The wing tanks are so shallow om the outhoard ﬂidea,
hat it is iﬁgractkﬁal tr fit fuel pumps, Collection of fuel
rom these sides 15 ¢ casaitatad hy uh& anhadral, the transfer

s taesrefnre bean arransed tirough the Fuel/Ho Ait 1alvat~ -
nto whieh frsl ls foreed by o eggurizing aire.

o
Pn

(1) FUTI/N ATR VALVE

Tane function =nd epsratisn of this valve s :
a8 :as alreadg en detziled, (Paragragh 7 (1)). Two valves
are fitted in @

&3
3nch of tna wing tonks with the exceptions
af Mo, 4 tans which has anly one, Ho. 5 (collector) tank has

ao Fuel/¥o Alr valve in c2 all the fu:l 13 delivered to this
tank from all ths athers for feeding through booster zumps
t- the sngine,

- The snhedral of the wings demands that fuel may
by collected from the oulbeard as well as from the
inkoard sides of the tanks, tha Fuel/No Alr valves have
theraefore been fitted at {is ends of laterally mounted
transfer lines in tarks €4 7, and 8, snd on the outbeoard
zlde fere acd aft intank 3, Tha ~nly Fuel/NHo Alr valve
in takk 4 i3 £fttsd on the outbeard side, The trensfer
line frea tank 3 is cormmon zlss to tank b,

& % 0 I ...L;_%LP‘“ PORTI IR

T%ﬁ £1low sroportioner consists of five fuel
chambers each with a seperate inlet, Tanks 64 74 snd 8
have separate chambers in the unit, as also do tanks 1 and
23
A

the right hand flow groportionsr sccepting fuel from
sclage tenk 1 and the left hand from tenk 2, Zanks 3 and
having a eo mon transfer liney have 2lso 2 eommon fuel
chamber in esch flow groportioner. The chambers ars of
uniform dlameter bhut sre sized laterally accordingly to
the tank, or tsnks, from which they accept fuel, In each

£ﬂ~n;m‘:
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natering chamber, ‘?ﬁged on a en mon shafty are fitted
~ metering vanes, <hich =1l rotats at tne same suyead by the
.pressﬁrt,ot fuel ﬂncerf;* t.a inists, By ra¢-uiﬁg 2t the
same Sptndw the vanaes .ropartion tne ;uel taren from =ach
tanky and the = ~unt -1 Tuel tawe- Irom each tank is
gﬁ?ﬁkﬂeé By the lateral widta »f tue chambers wnlch ¢
.$izmd direetly :s tos cspacity ~f the assoelated tank
tous 81l tanks 2- 5ty togetner, oun the outlet side ~f
retering vanss the fu2l traansfar lire hecomes common and
passes directly to tue c¢:llector tank on its »wn side ~f
the systeum.

tach flow sroportisner unit is fitted wilh an
glaetrie motnr~opsratad bye-passz, wirlea is signa’led to ~pen
by & low level sensor unit In its respective esllector tark,
ory by the "EULL ~"I'UTL" selector switch on the mzstar
refuelling panel, Tne rafualliry funetion of the urit is
deseribad in para. 14,

(a’

In toe event of ‘amming or selzing of tﬁg u&terf
vanes, transfar to the collsetor tank ceas-Sy and fuel Lo
the engine is ~nly svailable from the collsctor tank lts
“hen t.e level »f fuel in ti~ eallsctor tank has iéﬁy
sufficlently, a low lavel sensor signsls the electrie
motor in toe by-pass of the flow propertioner =nd meters
"spen® the by-pass., #uel from each iul@t by=passe)
metering vanes snd ilows directly to the comnon trins
line and tne colleetor tank., once the hy-pass has Been
slgnalled to sueny a lock-on feature keeps 1t so until the
aireraft power supply 1s suitecned off, s goon 25 alreraft
or ground power, su gly is zwitched on agaliny the lock-on is
sutsmstic ally raleagsed ard ins bhy-pass will close, alfunct-
loning »f a Tlow proportioner must, therefore, be chacked
before powver is auglxnd; a mechanical indicator on 2ach unit
indicates th- by-pass in the "hy-pass® or “meterinz" positiosa,

when ti2 low lsvel so
motor, a TLOW LEVEL" light for
Filot's warnin: light panel ~f
YFUZL PROP® ligit slso comes on
,_funi»w&rafﬁgs on yage “3)e

nssr 3ignals the by-pass
‘hgt tank comes "on®" in the
e pllot's coekpit, and the

s the by-pass opens. (See

e} c*c:‘i

byt

10 FY TANYE AHRASGR:TANTS

'Th@ szme souree of high pressure air is uzed for the
wing tank as for the fuselage tanks, but as these tanks

are integral »f tha inrer wing the pressure is maintained at
25 peS.i. absolute by the A-SGLUTE AIR FRESSURE RUGHULATOPRS,

" Tals air enters the w ng tanks torougn indlividusl pressurizing
lines which asre slzed t- msintaiw osressure in the other fanks
sinuld one sustain dsosge FLoy LIAITER are fitted ugstraam
of the air _ressure r:« ul tor




1.

* prassure arr

-lifom

regulator fsilinz, o21r iz stil avallaeble tr the tanks at a

‘falighglg'highcr }raﬁ%ure tian normal, ond the excess pressure

rd throueh the Agoooidn &0

CHERSIIED B CE
“under 2‘ 2.8.1. absolute ?s foreed 1nto the

17;transftr liaﬂx td¢ﬂhgh t e LU L/HC IR valves, which are fitted

" laterally in - $anks ¢, 7, and O, fore and aft in tank 3 and

“of whieh there is only ~ne in tank b, and casses along tae
‘trangfor lines to the FL. VW PEurFURILH & UJiT. The flow

proportioner, thresgn sized fuel chambers and co-axially
nounted metering vanes, sroporticons the amount of fuel taken
from the fus: lage and s‘ﬂg tanks an 1ts ~wn side of the
sub-gystem, and passes it in its = socliated cellector tank.
The materins vares o the flow proportioner ape rotated by
fu:l pressure ~nlvy, If one of the vanes shoulé hecome jammed
fuel flow frer all the tanks of the sub-aystem ceases, This
ragsults ' in tha l2vel of fuel in tue ¢olleetor tank falling
until it is 1-w ennugn for the level sensor la the tﬂﬁ Lo
signal the Fdiﬁ churul TIONYR BYerAS motor to the
position, 1h- low level s:nsor uctuates the L0y I
light on the ~2ilot's “arning Ligzht Panel, and the
light ccmes on as the br-pass is opened, Unce the:
has opened, tie lock-on feature keeps it open- for
of tha flight,

+ Bas

f“;

S3URIZATICH

Fvel from all the tanks of a sube=system is Jelivered

3 the cnil~ctor tank, An engine-driven bhooster pump in each
snk casses fuel to tue oun ine on Lis own side, Fuel delivered
o tne colleetor tanks 18 at the pressure of tne rest of the
sy 5temy but the level of fuel will vary to some extent upon
he demands of the bonster pumps and also becsuse of aireraft
attitudes which result in trne Fual/No Alr valves closing in
tne nthor tenks., In view of these varlstions of fuel level it
car bﬂ seen that variastions of uressure will also cecur, sinecse

- .pot pressurized directly to 25 p.s.i. absolute
.of the system,

ot et o

o

ct i;‘*

i

: ag an interruptispn of transfer the fuel level in
# tanks will fall snd pressure will decrease as
‘To prevent f.el from falling below fuel vapour
Préfgenent 1s made to allow air to enter the tanks
as the pressures fall, snd fﬂr the alr to esecape again as fuel

racomaences to transfer znd pressures: rise,

The pressures in the colleetor tanks vary between
2, pese.i. absolute at no fl*w s 20d 15 s.5.1, absolute at full
flow, At 1dling the sressurss reaain at approximately 23 p.s.i.
sbsclute,




(1) SSGAT VS e AR Lo LVEL AIR ADMISSILN TALVE

L ?his valve is fitied at tha botton ef tie collector
tank ard is supplied with zir .ressure from + wing tank
gressurlzaiioa svgstea 5t 29 p.s.i. ansolute, It consists of
a spring loaded valvs wulch remains closed against the inle
pressure of 25 p.s.i., absolute provided the tsn% pressure ls

ndintatned above 11 p.s.l. ab:mlut;. snce the differsntial
sressure zernss ti: valve exceads 14 s.s.i. absolute, the

oy

25 pesS.l. absolute at the inlst o tne valve opens it, and
air bubbles up tirousn the fuel and repressurizes the tank,
‘indar negative "GWM ar irvertad flight c-nditions fuel transfor
coases because toe Fu:l/NHo Alr valves shuty apd In tie inverted

“N

fiight atiltude the =2nly differonce is that beth sides »f
ths valve are directly affected by slr pressore; 2% p.s.l.
absolute at ice Inler, and tank pressure at the cutlet,

(11) ALB B CLOAST VALVE

These valves, of which there are twe in sdeh
collector tank, sna forward and inboard, one aft ang
to allow for any aireraft attitude are fitted to allm
air admiited by t o "Hegatlive "G" and Low Level A
valve, Lo @sca.e agaln once transfar 1s resumed a
level rises., The unit consists of two poppet valv
apen or ¢lose in the air releass line, One is con
ifloat, and closes when the floxt is up, snd the othey G
eontrolled by air, or frel, frassure acting cn a sealed bellaws

shiich closes tie valve at a pressure of legg than 13 s.s.i,
apsoiute and spmus 1t at sressures gregter tham 1% p.s.i,
absaluts, "xth soppet va‘vss must be open to allow the relsase
~{ air, but 2ither closiog prevents the air eseaping. The
cutlet air fr»m the va lve is piped to a point downstream of
the CLiffersnt =1 alr Pressurs Hegulator and escapes to atmoS~
yhere .

L

a3 ths fuel levni falls, during af interruption
. of transfer, ths floz ot opzns, znd the pressure in the
‘tank decreases, closing t*e bellows poppet as the pressure
< falls below 13 pc.s.i. absoiute. A further drop in pressure
- ta below 1I-p.8.1. absolute rasults in air being admitted
= througk*ths;‘éiative “G" yvalve, hen transfer is resumed,
the fuel level rises =nd tends to compress the sir in the
tank, and as'the -resswre reaches 1l p.s.i. -bsolute the
'}beilnﬁﬁ gontraet, =nd opsn the poppet valve to allew the
air to sschne, .nce the f2l1 level has risen sufficiently
£ operate the Ileoat pojpet, it closes, and n9 further air
s3¢ang can take slace,

In inverted {light with no transfer taking slace,
all Fuel/Ko Air valves beiaz shut, the only fuel availsble-
to the eng 1ne is that winleh ls in the collectaer tank =nd
pressure willi fall to bslow 13 p.S.l. absolute-as it 1s used;
at 11 p.S.i, absoclute pressorizing zir enters from the

tiegs tive "G" and lLow Level air Admission” valve, JThe inverted
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NGIE: if zore taun 19 seeonds of inverted flight 1s

“maintaired, znd more tran £5% of the fua] avallable
faor inv rted Iight iﬁ nsad frnm the enll=ctor
- tGank, tha low lovsl sensor unlt in tne tank will
sign&I fh* fuet '“GJO“t’ﬁQ”P bhy-pass to "by-’ass®
which due to its lock on ih,fu~e, wil! rem=1in in
“Fthe "Ey-ra2s8” position f-r the regmeinder of the
flirsht, (Sae 2ara, 11 (11)).

-3/ “psr ted ponpet 1 desizned
wt in invert-d £1! :"”, the

The flost ﬁf tze A
t ti
the poppet c¢lnses the volve =nd
7
a

to have no walgiit
raturn spring surrol %
crTavanis fual nIoage 1 taé 2 relaass lire, Thiz wonld
stherwliss be »psn to stmosphere until the pressure in the

ank had fallen helow 13 p.8.1l, zbsolnte to close the
ballows operrted valva,

B A MOSEY AEHY  NaEgsrarir  RTR
Tﬁf‘£$DP ‘:‘?‘. ;‘»-L' ‘if.‘:{ ¥ s _E f.-.AD

1_‘fram thaAsug

the delivery ~f fa=l to the ecllecter tal

already heen deseorived (psra. 11 (11)). In eaeh e
tank is fitted - hanster pump to provide sufficient
pressure at the inl:t to the nn»ind fual pumps to pre
bolling =nd tne csubsequent vapour lock, The pumps inerease

the dellvery pregssure to a minimum of 15 pes.i. differential
ahove tna oo Lectar tank pressure, Thare are two inlet
pipes o the boos tar pu Py one freom the forwaprd fnheard side

nf the t=nk, and ~ne {rom the sft outboard side., CEach inlet
sup-lies fusl to the eye »f one of the two impellers, mounted
hack to back on = comarn weh, whiech iz driven by a shaft

froa the acesssory gear box of the engine on the side it serves,
Zach pump 1s cdpable onf delivering fuel at the rats of

100,500 1lbs ver nour (12,987 gals. per hour at 7.7 lbs/gal,)
gzsx & prassura *is« of 18 p.s.il. differential and: enly one of
tie two inlets covered by fuel, Cach booster pump 13 fitted
with zn outamatic criming device tn digpel alr and vapour

In the event ~f a beoster pump failing, a soparate
by-paas inleﬁ with a non-return velve incorporsted, to
prevent the hQOﬁtﬁr pump, when working, from passing fuel

“back to- tha tank, 1s provided to allow engline feed to

continue by a combinatlisn of eollector tank pressure, gravity,
nd suetl~n from the engline Tfuel jump. This by-pass i3 capeble

o delivering fusl at rates up to the domands of cne cngine

~n military rating at s=a lavel,

The control of fuel to the engline, after it has
been boosted tnrough the colleetor tank, 13 governed Ly
five electrica?iy-driven shut-0ff valves, 311 the valves are

i




located on the ~il-to-fuel boatl sxe

in sepaxata;ehsdlerq for euzcn :zlde,

colleetor 13 passed before entering

Two valves, refs:rred to =5 Ll.ol .%in;

sub*systam, ar: locatzd 2t the inlint

and serve ts shut .7 fuegl irom ~n

systems. A third valve is -catad

axchanger :rﬁ g-rveg ac a ern=cfeed,

rignt nand sub-sysiem ca: he used i

thie left Losnd isolzting volve heing

a~rdifirn can zlse be l-onsed, The t £
icecated at the separaste ~utlets fresw the b ¥ ¥ e
rach “‘giiv “nG garve as low pressurs fTuel ncgks tn~ ianlste
the engine freom the fuel system in casag of fire gmergency
and for “hgif sgrvielig.

The Isol- ting valves are contralled by a
crossfeed switel. loeated 1n the or ckplty it has the pesiiiﬁﬁlt

fa) WHMAL - Tach ergine baipg fed by i&s&aﬁn_
cub-s:stemy toth isolating valve
apen and erossfeed nautral, ,A_Q%

ri5ht hﬁné sub-systemy -
hand isolating valve lg-
erossfsed from the right,

{e} LOFT 'Y = Tzch engins being fed by the
1eft nand sub=-system; right
hand isolating valve 1s shut,
cressfeed from the left,

only cne engine 1s in usa, fuel can be used

side to feed the live engine by menipulation of
eontrnl in conjunction with tha engine low
cocks,

Q <

The valves are 31liding gate type valves, powared
by a reversible 20 volt D.C. motor acting thecugh a gear
train, whi&&f&np fully opan »r clese within cne second,

ﬁﬁﬁnstrwmm ~f sach low pressure cock is fitted

pretsara switcn vhish switches nn the "2NG, PUTL PESaH
11gh¥ on the master warning panel when snglne feed prescure

falls below 17.3 £ .09 p.s.i. absnlute ing switehes the
1140t out when urassurs re-ches 18.3 ¢ DeS.1ls absolute,.
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IS ST -
Jdasired 5 ~pansd and % tanks f« :
If uart g 15 ragulired, the by-pasgs 15 left
ind fue oned tivough the Flow Qrmparbinngr
pach tank, [0 tiils _atter cass the guantity of fuel &
delivered 1s assessed Ly subtiracting Lne ¢ zteﬂﬁs show
the tie front ckuit from the total requires
and 1 hava = aﬂtit? f Tuel frﬁpﬂﬂtiaaﬁ
Lue of G -e“&-*s *xtﬂ;n 1lmits,

tie various tanks, dur
the same pliping 3?at@
fuel from 'Ma tan;ﬁ o
srevent Jamagze to tank
(5L ara "f !’“& E}ngcit au&?f)l
3 havs iihiéa, t.q dugyiy to sach Usnk 1
":1? by Tank Shut-Uff Valves in the sugpl
G chel Sensing Jalve in each ta
sarate reiaellihg line ar
fg iiusw ;ravided have a sh
E ilevel a@ns?ag volve, and i
d rectly froa the : ng unint, thus the ecllscte
tanks are alwayv filled, apd fil} The normal
“transfer pipes from the Ilow fz\v«rtlﬁﬁerq to the coll
;

lﬂ!f“‘( e r
lagtor: Thne v
vf{v& S5 &tg 5

93‘
t“?

p
tanks are shuf Ly a manuall erated Gate~Valwe linke
to the access donr Lo the r%fuwliiﬁg adaptors in tae w
a?ls.

1 & TR SR TP agey e ¥ Y EEEE YIRS
L e rkiraacks Tt ERILGRNE - harie s 20T b 80 0 BEIE 3GY
(1)  EBSFUE: g oCLT4 Duoh A0 JIANNALLY=-0PCRATED GAZ

The gate t"oa valve 3 huttiog off tn& transy
L iz olmeed Juring ?Sﬁll‘_'éj;l'"ig by tha 700 mavement
the access door to the refuelling ﬁui?ﬁﬂr being transp
tirough mechanical linkage to a 50° retation which elc
the v-lve, 1he access door lateh oin, whon locked shr

«ngagss a mlero-switen in the YFUDL PREOP® warning ligh
eir auit. If either door 1s not sbut, or not correctly

a‘f' +~

c‘ﬂ*f;‘}



the. “"FURL PROP® liznt ia tie cockpit comes »n, and warn
cecupant that cno v th oy the gste i WmE L
shut, praventing to=
from takine slac=.
doer is fully epenad

{ 3} T % Te £ T
R 5 P L si < b

13 inentaed ~n e
“orwara ~f thoe Jeft
;ﬁlﬁn coan anly oe

The mastaf gutigl incoerporatas a master rsfue
: iling selsector switeh,

{a) S2LT7H JCFUTLLIG OUITCH This switceh has m

LN In . ‘ﬁsigi‘m, the switch angrgigna&

Avar=ri: nlenoids 1o the relief V&l?ﬁgf’

g the b to atmosphere. [t slge-brin

veTue 1 indicstor sn the subsiduapy

"nslling vontrol & Signsl -anel” foi egeh .

her Functisng ara explailned under. “”ﬁgﬁﬁﬁlﬁﬁﬁiy
{11) {FF & ‘UsL In thia pasiﬁbun the switch
war rigas yefaaliin switecnes and lightis,

(b, Par Bl : feioneEl 1704 This switeh hizs three

sa8itlons :

are twoe Ypartial” positicns
e swite aither of which the by-pass
ra o the flow yregoriioners sre metored
2 fusl 1s propo ~rticoned irta the tanks,
sitlons are for tha ik II cconlrollied
en whare ssch gositicon selscts eartaln
; ;

o
i

€i1) FULL UL In this positlon the Flow

Froportionsr bhy-pssses are motored to Yhyepass®

I T A =
and tanxs 1l st randol.

“aster Janel are two tank
ecking thes respective tronsfer
also a ground t=st safely overe
tha transfer purps on the ground,

The Master Horuslliing Switeh Is provided with a

=l
i

~ni&& :ﬂnvmat thﬁ nsaess door from being closed with
w
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gear well, bncor or- }
cenlrels the Ilow 1o resy
energlzing the o dary cm
lavel sensing vl nel 's
1laht frr oweh & hen re 11ln,
Z%i;ﬂg RSO Gl fills, The 1iigzhts are
activated hy iha tr.e tank shut-off valivoes
amd thus scive af Vo valves snd tha
level 3 n8irs «
(iv) BIFT CEANG Cdlesi T VALYE & LUVBL 5NSINg ¥rryn
d shut-aff valve consists of a
5 on, and switeh asgenblys.
to ich er ?uie,es the eircuigx o
ass: sht ~n the Tefuelling Control
and ;ishgn is saated and the val
alat the valve is sindllar ta8“ the
yay
hut A, hﬁff&?f plsten ta ore

interconnected by a hbleed

ne valves ‘ra n2ld closed sy lightly loa

- gsed in t*e win g trnis
tanks,

.

1 unit consists of a primary and secondary
filnasts L the arimary and secondsry flost

sspry ¢ smber i3 _erzansntly drainsdé to th

ising ~nly wien the tank proper is fvrll,

T :
Thae sagondary champber 139 draiped thiroush a snlencide-nperated
po._pet valve, 2oniro:led by lLae CRACPEL CONTROLM “*‘ch, which
dLlOW drainage i» tank »nly when tue sciencid {13 de-esnargzized,
Servo. lines fron the two cioambars of the shuteoff valve sre
eonneeted to the sacondsry loat chamber, but the line from
the primary pisto o C il ia v«usea tirough the sri-ory

slde of the level
fiﬁaﬁwogerateﬁ yals
tank is full,-
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Lng unit ia 3uch a8 way, that the :“irgry
lock the pri-apy serve line whan the

¢
"’»»
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g
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2y snurglzing the solenwid in the level sensing

valve ssconaary cnazber, drainage from this chamber 1s stopned
=nd fuel, blesadiag & v tie snut-off valve, fillls the

sacopdary chamder by way »f tue ssrvo llinase When th

3econdary ¢hacber fLllls and the flonat rises, the flnat sparsted
coopet valve bloeks %2 gorve line sud presgsure in tue sacandoey
clston chamhar incresasad Tn the Lolint where the sscondary shute
2ff platon eleoses, regardless of the level of fuel in the

tenk, Tuls op-raticn is used to :re-chack the funeticning »f

toe tank shnt-off vslves., “hen the tanks are being [Iilled, the
aciion of tie srimary float operated valves, of the level sensing




unitsy: blocking ti- lnes, incraases pressure in
~the primary gig; hhmbers and ;4-:~::ie;?;y o anute
nff valves when tn4 =R {i T & ikillns, buil after
‘jre-emeki%¥ t‘; = 5 &7 ! +8
sacondary” float c uabe
in,thé S&Qﬁﬁﬁa? fi‘;*
7alves are a7 lowso
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T wslvs iz gi~1

i%?ﬂ Jibiy the Ly-pass

Lo pass ovor-ride, i
I :;IV&, uut 4:13 'ﬁil‘i@r@n‘t

rect clrcult between the
u
nt

v requirezents, 2 S R o

‘ : <re ] = A o d

=0t valve arg na lavel g8 gl
5 3 E ~ o~ e

ni tﬂ’ of thea éﬁ"u"”lug}a
ly largsr gize than in
zagn naﬂry che mh@r £ the

to fusl in the flmat ﬂh_'
o re-npen after pre-chee
it Zhe uprimary servo 1 ¢
is not _assed toarough ¥ 361 ry
tanhe in this way only &£l : !
o rill %ie gsecndary floa
i Wﬂfﬁﬁﬁwﬂ'kwﬁthﬁﬁ
*ua“} sq*vas &n the Doris,
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i Lws way shuteoff valve, located in each collector
same panter as the refuelling shut-off
W oreverse iow bejﬁhgh tae valvses for

£. +ne ecrnstruction of the valve 1s the

(g shut-ofl vsive with the folliowing

18 no cheek valvs In the prlasry piston,

check valve is fitted in 2a3e¢h servo line,

in s assure at $the inlet of the two way

s felt ir t@ plston chambery this closes
1 the servo lines and sllaws the fusl to
=ives aid to {low in the reverss direciion,
:g..«. tt‘t,:z Gi £ ity
{a) Carry oul refue.llng safety precautions In acecordance
witl the lsisszst Iinstrusbions.

) Switch tne master refrelling switeh on the master
afuelling panel to Ne Tnis energizes %“open®™ the over-ride
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the tanmks, =pd prevants furtur pre

goiepolds in the (olar veivaes, whieh dissg
LT
the tanks, in $he evant f fu2 sir en:

being in- Gpﬁ”@tl n, Tie luel by-poes
which when en&rg zed .Lolarennnset toe
Pafhalliﬂgmsh il rd Ly=-pass vaiv
Line, are left de-cner:lzed for rofu

the serve Iinas are ~onrected fron

lavel sersing nnlis,
fc} Craglc that tne gseven green lights on ea h refveiling
& SiThsL an=l €0 ohse 1..18 will Indicate tuat the
2 aach tank 1z closed,
{(d) wiitoh the switch on the =master refuelling
panal Lo PN, This a2 Floy o roportioner hyepass to
thie cgpen position,

'3 refucliing aceess door in aach @sia*laaﬁf g
gw}p well, e cap fros tue pressure rofuellinmg ad&gﬁﬁt e
: ﬁbt&Ch the rofualling nozzla tn the adaptor. The actl ‘

the nccess doer closas the manually operated gats
of f the transfer line to the collector tamku:.
{(£) Ath Sus refuelling tender pressure ad just
25 pesel, indicsted oa tie gauge, ~pen the refrelling m
Cheek tie signal lights re malin She e e

i the shut-off valves

afueliiag nozzley by switching
ach fnfualiing control =nd

o 3ignal lights go out, Switehing
anerzizes the solsnnids open

the ineoming fuel opsns the shute
the tan.s conmences, The opening
a2 signal lights to go nut,

{11) Jra=-cucck the ging of the shut-off valves

imussdliately after the signal llights go out by switching OFF

the refuel centrol s ;1»c:es. “nsure that ths signal 1ights

come ofl. ivitgh ag Off the refuel control swiftches de-energizes
15ing valve solenold operated poppet

valves and ﬁﬁ§:¢kﬁn*ﬂi‘ valvas close, causing the 3igﬁ31 lights

o
-
o
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8 refuellirg nozzle immediately gfter pre=-
itea tne refuslilng selocgtor switeh to either
selection, ”his causes the flow proportioner
»torsd elnsad,

SlE During gre-ci@cking, the refuelling
5&@&&335 switch must bs In the FULL
sosltion. <Conceguently the flow is
pot proporticned to ralntain @ of G,
It 1s therefore ixportant, during
partlal refrelling, that a minimum
of frel enters the tanks during pre-chacking.

o
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the 25:?;

in ¢
n the freont coelyui

cuantity of fuel -

Ty
P 4 - s s
switehsd te olitler
O o
53 follows:
X T 5 ~ Streay 7 e
(5}.} b LU reluel oonvred

;3uure re-gd justaed to

4

ihe tender oo 9 o8, i. indicated on
the gauge, rTo-open the rofuelling re zzla. The incemirg fuel
presaure cpens the shut-off valves, the signal lights gzo out,
znd refoeallli. s ool arcses, :

{b Vihern e reivelling tender zanges indicate that
tne requirad smount c: fTusl has been delivered, shat off
t. e rafuellinz tander numps asnd switeh the refuel ﬁaﬁﬁraz
switeh on each rofuelling eontral »nd signal canel $0 OFFe >
This de-energizes the solennids in the lavel saﬁaigg valves
to the closad zositinn snd the sressuras in the shuteoff
valves equallze, closlng the shut-off valves and causing

the signal lights to enpe nh. :

(el tne refusliirg noczles from-the sdaptors,
ropiste & ~n L a =dapt~ry and clnse thte scnes: door,
The rofreliicg accass doors coontrnl tne
wapualiy parstad gate valves, which in

turn ccantrol the transfer flow inte th
collsetnr tankse, 1t is therefore
gssentizl to gscertzin that both rafrell-
in: secess doors are .rosaﬂly OAﬁ%@d on
comuletisn of ref'allwﬂg.

T : £ gtz
rafunliiag gaﬂel EF This ¢
the rellef valves and air ;
the vents to stmosphere,
to @ﬁ“g“ ‘ﬁm*»ﬁ?l’h{a. 1

L8

rn the refuelling zontr

211 refuelling sitehes
{a) Clrs» tha saster refuelling ;
UL EIE T G

After orse-ciecking, the pr
is the same as the ,rocedure for ps
iollowing axaagticns;

and allowing
b ochis sole

e

I ction
1 ard signasl pauels go

3T ?afugzllng switeh on the master
dn-energlizes the selennids
irassure regulators, ¢losing o f

in

sressurization air
all signal lights
out, =rd

are ~yver-ridden,

unal aceass dacr.

rocadure for full refuelling
rtial refuelling with the




(@) - : Bwiteh ths soleetor sslteh-on the mastar refuslling
. psnel ﬁé‘fSL#, This #i1l mednr ths flaw srozeriisn-

“to the spen pogition, i

“the full refuell ng s

(b¥ - The level sern3ing volves in to2 tanks will ~suse

the taﬁk 3bnt-%*f velves to clece sutazatieslly w.en tne

tanks sre {11128, 7Tho lights ~r tie refnellipmpg contr:l and
1il o 11 whek L2 shut-off valves cliose,

2 ey o
signal gssoels
-
3

indicating

T T oaygm
Lal .u-uu. is Q

main lwoding geer well., Defuelling from the.
ulag gtorage tsnks and tue fuselage tsnks is ax?eetgé;ayf

ank pressurizatisn foreing tus fuel turough the transt
Tinee, agsisted hy suetion frnz ths tender pumps, -
eaxternal source »f alr ~ressure ! = racessary to
the tanks te acnleva t:ids, ;

adactor

't 19 dafvelled tursugh the refuelling

Defnelliing from the cnllector *anks, whi
sressurized by 2ir, 13 hy suetlen tarough the two A
valves, as tue lavel in the eallector tank deopset
admitted thooun il tu2 nzgstive Y"G" and low level alir  sdamiy
valve to tale tiz slaece of b Iissiaced fuel, %

s rofusall ' ng ‘w~*wr ‘iteﬁ ramaing in the OFF
and DEFUTL sositlon for defualli-g, therefore no s=lection
18 ¥ / Tesidual el ﬁ&y ha dralnsd through fuel
zin valves lncatsd in the bottem skin ~f
ar thae wing tan<s and at a flame trap in
2 duel bay for tne fusclage tanks.

aulie it added fuel and condensate drsin
valve is f:tt@d at tha bottem of the duct
fh&xg wihich draloas the ssace hetween
the fesolage tanks and the tank floors,
‘pret{diﬁg 2 ¢ nven.:nt methed of
cnaeking £.r leakage from the fuselage




-aura adaptors ara provided at six check
: 2t L2 cbtain pressure

4
bed in subseguent
a0

srassirizatisg

7i;einxsg n the fuc o s
readings-Top the r%nvtirn tests dose

paragr-zhs, ~wd ts assist in traodle stoobking the systems
‘a) One in each fuselage tank auues panel,
{p; .ne in tue lire ag tie cultliet Y the differential

prassare ragulatar in the duet hay.

i¢) wea in Lne line at Lie outlet of =ach absolute
pressure regulator ian toe engine bay.

(a) viig at the outlet »i the serveo pressure regulator
iix the duet bay.

The folilowing tests nust be carrie& out in sequenc
sboony with tue airerait dsfuslled. s

2« DIFE-RENTIAL AHD AL cIPTH ALN SELIFR ¥ALYRS B

Ta functisn ftesgt the difierential =2nd ab
reiief valves ysroceed as followsas

(a) Connect three U=z5% p.S.le pressurf- ga

~pe st the pressure gauze adaptor at the

0l i differentisl pressure rogulater, a

at the adaptor at the outlet of each bselute

#3880 re regurialor.

(b nd blank off the outlet pressure
sen tie differential and absolute
é."' e s ars °

& gaster refuvellling panel access door is
apen, enrsure that the master rafuelling switeh 1is
T s

Lren 0T

in $he UFF g0 PirnL d:}SLtiﬁn.

(d) Connact the grouml pressure rig to the fuel
refigurization ground test conneetion ard apply

rag ﬁarg, progressively raising the pres:ure

DeBelege aver 2 pericd of five minutes,

the pressure at each zauge during pressure
; ine reading on the gauge at tre
{fforential cragsure regulsztor outlet mest he
from 1045-11 p.S.i.8ey and tne reading on the gauge.
at the cutlet of eaci absolute pressure ragula“or

st pe Ffrom 2627 e%.il. abaolute mimus Zaromeirie
reS3ure in J.Selee

Nylh in order o dsisrmiae abasolute pressures
sgcurately, the barometric pressure for
tue day (in p.s.l,) zust be added to the
observed readlrgs on the pressure gauges,




Should t.s pressure reading on any of the

gaﬁgts exceed tm@ ninimum relisving pressure

0 D.Ss1. tiUurling pressure puild up, the

supoly mudh be shut o.f l-sediately snd

rftﬁs“eiec*iVﬂ relief valve must be rgﬁlaced
b&ﬁ%&a the tast is continued,

= e

7

(£) thut ~ff toe alr supsly at the ground pressure
rig.

(z) remrnve blanking and reconrect the outlet

zregsure $3 sing llnes to the diffeprential znd
absolute sressure regulators,

3. AIR PRESSURE REGULATGE PUNCTIGN TEST

With the three 0-25 p.s.l. gauges remain
the positions described in para. 2 (a) and the! growgl
riz connected, proceed witn the air pressure reguls
tests as follows:

(a) Connect an added 0-25 p.s.ls press

te the adaptor at the outlet of the sers

rag: lator z

(B) “nsure the master r-fuelling swite
P A 13 f{?ﬂ’?a yoﬁi* 1ﬁng

& -4;

(e) ¥rem the ground, hrossure rig apply pressure
until gauge reads 50=05 peSels

{(d) . ban the sressure resding becomes constant on
aach gauge, reduce the oressure at the ground
oressure riw Yo 18 -ponilee

a) Cheeck that the readings on the gauges are within
a following limlits:
{1) in the =zaure at the outlet of the
dif ‘erential pressure regulator 9.75-10.5
PeSeles
(11) un the gauges at the outlets of th
absolute pressure regulators -2h, 75~26
e3e.i. 2bsolute minus barometric sressure
¥n the D.z.l.
(111) On the gauge at the outlet of the serve
oressure regulator - 1k,5-16 p.s.i.

(f) Progressively increase the pressure reading at the
ground pressu e rig fro: 19 p.S.i. ta 85 p.s.i. over
a period of five winutes,

{g) The z=adings ~n the gaupges muet recain the

gane as lald doun in (e),. fniq srovides a check
that sacn rogulator is {unctloning eorrectly through
a wide range of inlat pressures,
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(h) Turn off the alr supply, switch tie master
refuslling switeh GO and g low twoe minutas for

«tne; anks tn depressurize,

17(3} Switen thie master refuelling switeh te UFF
AED D“‘”L

(k) Apnly constant
rig ﬂt ﬁauba o adiw

gressure from tae ground pressure
~f 50 ;.s.i,.

rrL, o

{m) Ci=ck tiat the pr gsure bulld up at sach gauge
tn the oressurse lald down in (8) takes less than
tun minutss, 7This rovides a check that the
ayulaf”*“ are fully cponing to admit air into the
tanks during osressurs build uap,.

'o‘

v,

Tha relief valves sihould remain elosed
~hile funetion testing the alr pressure
?'“-fulat“rg. 4 3mail blmed flow from th&

ralief valves however, is normal when
maximum rogulation pressures are reachedy

(r) “hut oif the alr supply at. the ground
tig, and switeh t<2 master refuelling swi
t~ Jenressurlze the tanks,

the 0=25 D.s.i. pressure gaugh:
aptor at the outlet of the servo pressud

¥

L

b 14 rknaff %
L o4 iz

L 3%

R ST

Un HEGUERATCH & RIULITF VALVE QVTR-RIDTS

ilsgsitiﬁ

ralief

Uith the three 0-25 p.s.l, gauges remaining in the

~ns described In cara. 2 (a), and the ground pressure
rig con

nacted, uLroceed with the alr pressure regulatar znd
valve nvere-rides {nunction tests as followss

(a) Cornact the electrical external power supply.

w{b)-Bnsure that tihe master refuelling switeh is in

" the0n position,

ﬁf(e)vipzly a ccnstant indicated pressure of 55 p.s.i.
”'frga_th@ sround pressure rig.

(d) Check that th» reading on each gauge remains at
zaro for a peri-4 of three minutes, This provides
a check that the regulator over-rides are shuttiﬁg
o/ f the a“ supcly to the tanks during refuellirg,

(e) Switeh the master refuellirg switeh te OFF AND
DEFUEL and allow three minutes for the tanks to
LYTEBHUTLlZS.

(£} Cheeck tnat tie .ressure readings on the gauges
rise to tie arassures laid down for the differential
and absolute regulators in para 3 (e). This providos
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. “B:;ebeek that the regulator over-rides are opening
#1low the tanks to pr ssurize -nd the rellef
“QQVQr-?ides are 2lnsing tne vents to atmosphere,

éitca t-e master refuelling switch On.

reading ~n the gaugss -ust fall to zero

n twn minutes, Thls provides a check
that &= r~1llef valve over-ridas are opening
satisfactorily io provide vents to stmosphera
during refuelling,

(3) Torn off the greund prassure rig,.
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o 1y
lJ».:VnJiI ’#a"hni Jﬁ ii
not come on

- FROBABLE CAUSE LEMEDY
agorted | A fuel transfer pump |Tstablish which fuel
LO% 1z incperative transfer pump is

tg 4

defective by switechir
on the ground tost
override switeh and
cperating tank gump
indieator buttons »n
| the mastoer refuelling
3 g&mz..

Replace defective
pump

FIUEL #HOP light
reported on_ iﬂ £flight
‘!’i‘iti: a LOW LEVEL

£354
1isht on temporarily

Felevant flow
groportioner janmed

swit

‘peway and funetion
‘test for reeurring o
. jeamming,

Replace flow proport
{oner if défective

FUEL P:0P light reported
on immadiately prior to
tgkafa£f

Refuelling access
doors not properly
closed, or defective
aeccess door alero
switeh,

Hagt:r refuelling
switeh inadvertently
left on,

A flow proporticner
janmed .

Enasure refuslling
‘access doors are
properly clos=d,
 replace micro-switeh
 1f defective.

‘Bwiteh off master
refuelling switeh =r
:elase aceess door,

 Funetion test flow
proporticners and
 replace 1f defective

A THG FUTL PESS 11gnt

rggorted on in £1i
but low level lignt di&
not come on,

Relevant booster pump
inoperative

éﬁaglace defectlive
{ booster pump or driv
 mechanism,
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relief
oatin-

aitfareati&l~éf
valve relisving.m
nously - '

[RAGUS SR —

Differential pressure
ragulator iailad
Differential relief
vaive failled

“gtsblish which valve |
failed by caecking
reguladér outlet press:
at regulator test point
with tanks oreszurized,
Lxcecssive pressure
indicates regulator
falled, IlioTrmal pressw
or less indlcates
relief valve failed,

heplace defect ve

An absolute alr relief
valve reliesving contine
unusly

t=levant absnlute
regulator failed

“a@levant absolute
valve failad

failed, Normal pressure
or less indieates relie
valve failed,

Replace defective
regulator or relief

valve,

Fuselage tanks air
pressure anes not vent
to atmos

Snlenoid in differ~
ential air rellef
valve override
inoperative,

Override circultry
defective,

Replace differential
alr relief valve.

Reetify electrical
fault,

YVing tazrks sir pressure
doas nnt vent to
gtmosphosre when master
rnfaellin swlteh is

Jolerocld In relevant
absolute air relief
valve nvarride
inoperative,

Jverride circuitry
defeetive

bsolute air relief

Eeplace defective
slve.

eetify olectrical
&ug'
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FUEL 3¥YSToM FAULTS AND RT.TDIVS

s - -

PhOBACLE CAUCT

oY

Sy
M ST &5 2

i

“widence of axcesslvs
fuel heing vanted to
atzesphere in tue are
of tne Jduct hay [laa

i

R

o s 63 e -

Alr/veo fuel valve(s)
inopgrative

Fus=lage tanks fuel
and znndensate draln
vaive leaking.

15 pes.i. servo
pressurg regulator
fé?iledo

Tefective cir relesse
valve(s),

Replace defective air/:
1 valve(s).

feplsce iefsctive fuel
and condensate drain
valve,. .

Heplace defective serv
aressure regulator,

Fuszlage and wing tanks
air pra:sure does not
vent tc atmosrhers, and
tark indiegnter lights

do net core on wien
master refuelling switch
iz switched UGN

S

“aster refuelling
switeh or circuit
defactive
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FROBABLE CAUSE

R 7DY

a

A tank indicator light

dnes not come on during

refuelling sre-checking

televant shuteoff
valve not closing

Defaectivge Shut-off
valve

Golenoid in level
s=2nsing valve
inoperative or
{flnat meehanism
defective,

Light bulb or
electiical circultry
defective

Replace defactive shut
off valve,

Replace defective leve
gensing valve,

'Ful =

-
1%,
-

Lde
i
i

13.

=

A tank indicater light
dngs not go ~ut during
refuelliing pre-chack-
ing.

ielevant shut~off
valve not opening

Defactive shut~o£t
vazlve,

Solenold in level
sensing valve ine
operative, or float
nechanism defective.

Override solencid in
overrids valve in-
operative if it is
fuselage tank indic
ator light,

8

Replace defective shul
off valve,

‘ﬁéglaee defective lew

sensing valve,

Funetion tegt cverride
valve and replace if
defective,
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drain valve in duect
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leaking.
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3 ez
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\
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DIFFERENTIAL AIR PRESSURE ~
REGULATOR VALVE (10 P.S.1.)

TANK 6

TANK 7 TANK 8

TYPE 1 AIR/NO FUEL VALVES

TO ATMOSPHERE

DIFFERENTIAL AIR RELIEF VALVE

R
FLOW LIMITERS T

TYPE 2
AIR/NO-FUEL VALVE

,_‘Q

N
/

HOT ?IR FILTER

/

-l — _
FROM AIR CONDITIONING SYSTEM

\/

TYPRE 2
AIR/NO-FUEL VALVES

\
FLOW LIMITER

SERVO PRESSURE REGULATOR VALVE (18 P.S.1.)

ABSOLUTE AIR PRESSURE
REGULATOR VALVE (25 P.S.1.)

— TO ATMOSPHERE

FLOW LIMITER ABSOLUTE AIR RELIEF VALVE

| AIR RELEASE VALVES

/_‘ e .” /
4 \ \\.
Pin ot

O

TANK 8

DISCHARGE LINES

= wmsw——seew |0 P.S.|. DIFFERENTIAL PRESSURE LINES

18 P.S.I. DIFFERENTIAL PRESSURE SERVO LINES

e _—esn 25 PGS | ABSOLUTE PRESSURE LINES HIGH PRESSURE AIR LINES

TMI-5401-4

FUEL SYSTEM

- TANK PRESSURIZATION SCHEMATIC




FLOW PROPORTIONER UNIT

FUEL/NO-AIR VALVES
TANK

AA

REFUELLING SHUT OFF VALV':’"

I 7L

T Ay

REFUELLING ADAPTOR

@5/

OVERRIDE
o

DIFFUSER %
( INLET)\ /

FUEL/NO-AIR VALVES

TYPE 1 LEVEL SENSING VALVES
" BY-PASS AND REFUELLING o
FUEL/NO-AIR VALVES SHUT-OFF VALVE

FUE/L AND CONDENSATE DRAIN VALVES

S 7
\o

ISOLATING VALVE

FUEL/NO AIR VALVES

Vi

#“CROSSFEED VALVE ENGINE CONNECTIONS
: LOW PRESSURE COCK

TANK 2

X Z

. . : -
/ YPE 3 / FUEL/NO-AIR VALVV

N /- Lod
LEVEL SENSING VALVES TRANSFER PUMP

LEVEL SENSING VALVES.
FUEL PRESSURE REGULATOR am\ G

OIL TO FUEL HEAT EXCHANGER = | .~
FUEL AND CONDENSATE DRAIN VALVES“[__

BOOSTER PUMP BY-PASS

BOOSTER PUMP

TYPE 1 LEVEL
SENSING VALVE

\ FUEL AND CONDENSATE DRAIN VALVE

;

A

YPE 1 LEVEL 7
SENSING VALVES

~——

REFUELLING SHUT-OFF VALVES

MANUALLY OPERATED GATE VALVE

N—— FUEL SUPPLY LINES ENGINE FEED LINES SERVO LINES

M1 =3402-4

FUEL SYSTEM - FUEL FLOW SCHEMATIC




TANK 8

N
o o

TO ATMOSPHERE

TANK 3
P O D G AT B R R AT SHERI RN C )
AIR
e v+ < s [ HOT AR FILTER | CONDITIONING
§ oo PRESS. REG. 3 UNIT
l DIFF. 18 PSI ‘
T Y e TANK 1 — T
LS VENT INTAKE ||| (FEEDING RH. ENGINE) [ 'EoNTRA
P /i VALY a4
AIR » 4 /\
RELEASE i VENT L VENT INTAKE |
: INTAKE CONTROL
: CONTROL VALVE
i b i INTAKE oy
- | conTtrRoL
- — E ne— —YALVE— I CONTROL
.
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5 TO ATMOSPHERE

| | FLOW
8 P LIMITER
AIR FROM RELEASE

HIGH PRESSURE AIR VALVES R.H. COLLECTOR
TO R.H. WING TANKS

FUSELAGE TANK WING TANK PRESSURE

«= SERVO PRESSURE AIR 18 PSIG , wasy . wmmens HIGH PRESSURE AIR mmmemsem—n porcc RE AIR 10 PSIG BT RN AR 25 PSIA

C105-LD35-3

ARROW 1

FUEL SYSTEM TANK PRESSURIZATION
SECRET




BY- PASS OPENED BY
LOW LEVEL WARNING

FUEL-FLOW

MANUALLY OPERATED
GATE VALVE "OPEN"

S RGN e

i
S

L TANK S SENSING, O
% "COLLECTOR" s L .
agrge """“—M !
%X TANK S.O. ANDJ TANK 2 TANK 1 (FEEDING R.H. ENGINE)
\ BY-PASS VALVE

3

L\ i 4
W o ez TRANS. =1 o= L= === -
. REG.1 | olmp \ N
BYPASS '

TAKE 4 TRANS.
A

SHUT-OFF TANK S.O. AND

VALVE SHUT-OFF BY-PASS VALVE
E VALVE ar
SHUT-OFF Fuﬁ‘é A?'L :

VALV _ TO R.H. FUEL-FLOW x
5 XCHANGER
EXCHA SHUT OFF PROPORTIONER 33
SHUT - OFF VALVE
VALVE BY-PASS OVER-RIDE
SENSING UNIT
FROM R.H. COLLECTOR TANK
FUEL TRANSFERRING FUEL TRANSFERRING FUEL FEEDING FROM COMMON-LINE FUEL AT TANK PRESSURE.
- AP PERMANENT BLEED FROM SECONDARY
LAGE TANK FROM WING TANKS COLLECTOR TANK
FROM FUSELAGE S CHAMBER OF SHUT-OFF AND BY-PASS VALVE
C105-LD36-3

ARROW 1

FUEL SYSTEM ENGINE FEED AND TRANSFER

SECRET




FUEL TENDER
CONNECTION

]N_FLOWING FUEL To TANK ]ﬁmy;-.q-,mﬂwg«.-« R

FROM RH. FUEL POINT

SOLENQIDS DE-ENERGIZED “OPEN"

4
e
TANK o
SHUT- /‘,J’""-.
o ol
e VALVE
GATE VALVE, CLOSING,
TRANSFER LINE FROM ~
F.P. TO COLLECTOR i ‘
\:w\i LEVEL
SENSING
LEVEL |* TANK 3
| |SENSING VALVE
SOLENOIDS
TANK 4 DE-ENERGIZED “OPEN"
TANK :
SHUT-OFF - SHUT- P BY-PASS |
VALVE OFF OVER-RIDE |~ TANK 2 TANK 1 (FEEDING R.H. ENGINE)
VALVE| | | — ~ .
| [tank s o0& o :
L B.P. VALVE | |
TANK 5 LEVEL LEVEL LEVEL
“COLLECTOR" SENSING mmm@ SENSING SENSING
VALVE VALVE VALVE
Vs
\ TANK S. O.& i
B B.P. VALVE e ey *jva, .,v"': <
B - - 74
1| BY-PASS |-t—
| OVER-RIDE |~

PRIMARY AND SECONDARY SERVO LINES

ERERA LA REFUELLING

ENTRY POINT OF FUEL TO TANK

C105-LD34-3

ARROW 1

FUEL SYSTEM REFUELLING
SECRET




PRIMARY PRIMARY SECONDARY SECONDARY
VALVE FLOAT FLOAT SERVO LINE

PRIMARY
— SERVO LINE
SOLENOID OPERATED
VALVE DE-ENERGIZED
CLOSED DURING PRE-CHECKING
AND PARTIAL RE -FUELLING

~ FUEL AT FUEL AT
RS |NLET PRESSURE REDUCED PRESSURE

TM1-3434—)

TYPE 2 LEVEL SENSING VALVE SCHEMATIC




15 P.S.I. FROM REGULATOR

2

VU]

FUEL SENSING LEVEL —1

PRESSURE

JET ASSEMBLY AT

C105-10-94-1 VENT-INTAKE-CONTROL VALVE TYPE 1
CF105 —FUEL SYSTEM
SECRET




ACTUATOR PISTON OUITLET TO DIFFERENTIAL

PISTON RETURN INLET FROM RELIEF VALVE DURING
PRESSURE SPRING DIFFERENTIAL TANK VENTING
SENSING REGULATOR DURING . (RAPID CLIMBS)

CHAMBER TANK PRESSURIZING

CONTROL AIR

SUPPLY LINE
INLET JET
Z | A
POPPET RELIEF : 10 P.SIG. AR
SPRING POPPET RECEIVING JET SUPPLY LINE

DESCRIPTION

THE LOWER TYPE 2 VALVE IS NORMALLY IMMERSED IN FUEL AND THE AFT TYPE 2
VALVE IS IMMERSED IN FUEL DURING CLIMBS. DURING IMMERSION THE FUEL 1SO-
LATES THE RECEIVING JET FROM THE INLET JET, PREVENTING 18 P.S.I. AIR PRESSURE
FROM ENTERING THE PRESSURE SENSING CHAMBER. THE PISTON RETURN SPRING
AIDED BY THE FUEL HEAD HOLDS THE POPPET ON ITS SEATING, PREVENTING FUEL
FROM ENTERING THE 10 P.S..G. AIR SUPPLY LINE.

WHEN THE VALVE BECOMES UNCOVERED BY FUEL DUE TO A CHANGE IN ATTITUDE
OF FLIGHT OF THE AIRCRAFT, THE 18 P.S.L.G. AIR PRESSURE PASSES FROM THE INLET
JET TO THE RECEIVING JET INTO THE PRESSURE SENSING CHAMBER, COMPRESSING
THE PISTON AGAINST ITS SPRING AND OPENING THE POPPET.

IN THE EVENT OF A DROP IN TANK PRESSURE, THE POPPET WILL OPEN AGAINST
THE POPPET RELIEF SPRING SHOULD 10 P.S.I.G. SUPPLY LINE PRESSURE EXCEED TANK
PRESSURE BY 1.5-1.75 P.S..

A RELIEF VALVE IS FITTED IN THE CONTROL AIR SUPPLY LINE TO RELEVE EXCESS
PRESSURE WHICH WOULD CAUSE THE VALVE TO OPEN EVEN WHEN IMMERSED IN FUEL.

AR AT 10 PS.IG SEER AR AT 18 PSIG. FUEL

TMI-3421-2

TYPE 2 AIR/NO-FUEL VALVE SCHEMATIC




AMBIENT SENSING LINE
(FITTED TO DIFFERENTIAL
REGULATOR ONLY)

BELLOWS
EXPANDED

DOWNSTREAM SENSED
PRESSURE INLET

SPRING LOADED
PLATE VALVE

\suoe VALVE STEM

SLIDE VALVE OPEN

AMBIENT AIR PRESSURE
HIGH PRESSURE AIR (85 P.S.I.G.)
) FUSELAGE TANK PRESSURIZING AIR AT 10 P.S.I.G.

EXTRACT FROM 7Mi-3417 -1

DIFFERENTIAL AIR PRESSURE REGULATOR SCHEMATIC




BELLOWS SEALING

PLUG (FITTED

TO ABSOLUTE

REGULATORS

ONLY)

: BELLOWS

44— COMPRESSED
PRESSURE
SENSING
CHAMBER

DOWNSTREAM SENSED
PRESSURE INLET

\SLIDE VALVE CLOSED

'HIGH PRESSURE AIR (85 P.S.I.G.)

WING TANK PRESSURIZING AIR AT 2% P,S.I.A.

EXTRACT FROM 7MI-3u1T7-1

AR ! ’%"RE‘SSURE REGULATOR SCHEMATIC




OVERRIDE SOLENOID VALVE AMBIENT SENSING LINE DIFFERENTIAL

DE-ENERGIZED CLOSED

SHUT-OFF VALVE OPEN DIAPHRAGM SPRINGS

/ AMBIENT SENSING CHAMBER
( DIFFERENTIAL RELIEF VALVE ONLY)

BELLOFRAM
SERVO VALVE OPEN

e AIR AT ATMOSPHZRIC PRESSURE

s TANK PRESSURE AIR IN EXCES
: - EXCESS OF 10 P,S.I,G., (RELICF
VALVE OPENS AT 10.5 = 11 P.S.I.G.) Eexwrecr FROM 71:\\—*5»\&-»

DIFFERENTIAL AIR PRESSURE RELIEF VALVE

e — e




OVERRIDE SOLENOID VALVE

SHUT-OFF VALVE SR

RETURN SPRING ENERGIZED OPEN

BLEED PORT

SHUT-OFF
VALVE OPEN

7 ATMOSPHERE

/ RELIEVING PRESSURE ADJUSTMENT SCREW

SERVO VALVE CLOSED

el AIR AT ATMOSPHERIC PRESSURE

Eoc TANK PRESSURE AIR IN EXCESS OF 25 P.S.I.A.
VALVE OPENS AT 26 - 27 P,S.I.A.)

(RELIEF

EXTRACT FROM TMA-3wig-)

ABSOLUTE AIR PRESSURE RELIEF VALVE SCHEMATIC

SRS . .. ... S




CONTROLLED C. OF G.
SOLENOID OPERATED
ESCAPE PORT

REFUELLING CHECK -
: PILOT PORT
VALVE il L MAIN VALVE

RETURN SPRING

- PISTON CHAMBER

PISTON

HOLLOW SPINDLE
PISTON SHAFT

TRANSFER FUEL
TO FLOW
PROPORTIONER

FLOAT COUNTER BALL TYPE TANK
BALANCE WEIGHT GIMBAL FLOAT PIVOT CHECK VALVE MAIN VALVE BOTTOM

TANK PRESSURE o el FUEL

C1O5=LD-107~1

: FUEL/NO AIR VALVE (ARROW)

SECRET




PRIMARY PORT
CHECK VALVE
CLQSED

SECONDARY PORT
CHECK VALVE
CLOSED

SWITCH ASSEMBLY
ACTUATED OPEN

///////// ,,,,, L

=
BLEED

s
PRIMARY SECONDARY

PISTON PASSAGES
OPEN PISTON OPEN
EEEEE  FUEL AT TANK FUEL AT REDUCED
PRESSURE PRESSURE
MI-3411-2

TWO WAY SHUT-OFF VALVE - REVERSE
F1LOW SCHEMATIC




FUEL

TRANSFER
e B I I B e
= :
A |L_VAwe NORMAL
s
BY-PASS AND REFUELLING DURING NORMAL OPERATION, THE SOLENOIDS ARE ENERGIZED WHEN THE
_ SHUT-OFF VALVE CLOSED ‘ TRANSFER PUMP IS SWITCHED ON, AND THE SOLENOID VALVES CLOSE OFF
1 THE PRIMARY AND SECONDARY SERVO LINES TO [HE LEVEL SENSING VALVE,
AND OPEN THE PRIMARY AND SECONDARY SERVO LINES FROM THE BY-PASS AND
SOLENOIDS REFUELLING SHUT-OFF VALVE.  THE OUTLET PRESSURE OF 25 P.S.L A. IS INSUFFI-
ENERGIZED

CIENT TO CONTRACT THE BELLOWS, SO THE BELLOWS OPERATED VALVE REMAINS
PRIMARY CLOSED. THIS BLANKS OFF THE PRIMARY SERVO LINE AND TRAPS FUEL IN THE

{@ p PISTON CHAMBER PRIMARY CHAMBER OF THE BY-PASS AND SHUT-OFF VALVE WHICH PREVENTS

THE VALVE FROM OPENING AND FEEDING FUEL BACK TO THE TANK.

! BELLOWS OPERATED /
POPPET SEATED
SENSING LINE
BELLOWS EXPANDED

\OVERRIDE SENSING VALVE

I REGULATOR
TYPE 2 LEVEL |] TRANGIER EAILED
PUMP
FustraGe | SESNG -] oren
ity VALVE

REGULATOR FAILED OPEN e BY-PASS AND REFUELLING

SHUT-OFF VALVE OPEN

IF THE REGULATOR FAILS, IT FAILS IN THE OPEN POSITION AND THE FUEL OUT-
LET PRESSURE RISES. AT 28 P.S.I. A, THE PRESSURE BEGINS TO OPEN THE BELLOWS
VALVE AND AT 30 P.S.L.A.IT IS FULLY OPEN.  THIS ALLOWS THE FUEL TRAPPED

-—
IN THE PRIMARY CHAMBER OF THE BY-PASS AND SHUT-OFF VALVE TO DISSIPATE, SOLEEO‘DDS
ENERGIZE
AND THE VALVE TO OPEN AND BY-PASS EXCESS FUEL BACK TO THE TANK. s
7

W

e T

= RETURN LINES

BELLOWS OPERATED
POPPET UNSEATED

TYPE 2 LEVEL
SENSING
VALVE

BELLOWS COLLAPSED
FUSELAGE

TANK

WL,

BY-PASS AND REFUELLING
SHUT-OFF VALVE OPEN

TS S R

SOLENOIDS
DE-ENERGIZED

REFUELLING

‘ DURING REFUELLING, THE TWO SOLENOID VALVES ARE DE-ENERGIZED. THIS

OPENS THE PRIMARY AND SECONDARY SERVO LINES TO THE LEVEL SENSING
S . VALVE, AND CLOSES THEM TO THE OVERRIDE SENSING VALVE. THE LEVEL
SOLENOID VALVES SENSING VALVE AND THE BY-PASS AND SHUT-OFF VALVE NOW CONTROL
REFUELLING. SEE PARA. 74

SR

FUEL AT 25-1: P.S.L LT FUEL IN EXCESS OF 28-30P.S.1. FUEL AT REDUCED PRESSURE UG REFUELLING SERVO LINES AT REZ UCED PRESSURE

IMi-3416-3

BY-PASS OVERRIDE SCHEMATICS
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SECONDARY PISTON BLEED LINE VENTURI PRIMARY PISTON
OPEN \ OPEN

PR LLZ)

l k\\\““ INLET

2277

o

\\\\\\ S
A III

by /IIIIIM .,

)
g

DESCRIPTION

WHEN THE TRANSFER PUMP IS INOPERATIVE, PRESSURE AT THE VALVE INLET IS
BELOW TANK PRESSURE. THIS REDUCED INLET PRESSURE IS FELT WITHIN THE
PRIMARY AND SECONDARY PISTON CHAMBERS AND CLOSES THE CHECK VALVES,
PRESSURE AT THE VALVE OUTLET NOW OPENS THE SECONDARY PISTON, ALLOW -
ING THE PRESSURE TO OPEN THE PRIMARY PISTON, AND THE BY-PASS FLOW
TO COMMENCE.

PRIMARY PORT CHECK VALVE
CLOSED

SECONDARY PORT
CHECK VALVE CLOSED

THE PRIMARY PISTON IS MAINTAINED IN THE OPEN POSITION BECAUSE OF THE
DIFFERENCE IN PRESSURE BETWEEN THE FUEL ACTING ON THE FACE OF THE PISTON,
AND THE FUEL AT THE INLET.

NOTE

THE BLEED LINE VENTURI IS FITTED IN THE PRIMARY BLEED LINE TO ENSURE
QUICK OPENING OF THE VALVE DURING OVERRIDE OF THE FUEL PRESSURE
REGULATOR (SEE FIG. 16). THE PRESSURE IN THE PISTON CHAMBERS IS DER-
IVED FROM THE THROAT OF THE VENTURI. THIS REDUCES THE PRESSURE IN
THE PISTON CHAMBERS TO BELOW INLET PRESSURE.

roc—— FUEL AT FUSELAGE FUEL AT REDUCED
TANK PRESSURE PRESSURE

BY-PASS FLOW THROUGH THE BY-PASS
AND REFUELLING SHUT-OFF VALVE




)

BELLOWS
OPERATED VALVE

BELLOWS

PISTON CHAMBER

PISTON BLEED PORT

CHECK VALVE
RETURN SPRING

PRESSURE SENSING
BLEED PORT

_//Il////... » DOWNSTREAM
7

. : ; : OUTLET TO
TRANSFER: = : = i : FLOW
PUMP > : PROPORTIONER

CHECK VALVE PISTON SPRING

PISTON BLEED PORT PISTON CHAMBER

DESCRIPTION

FUEL DELIVERED BY THE TRANSFER PUMP OPENS THE PISTON AND CHECK VALVE
AGAINST THE RETURN SPRINGS, THE FUEL THEN FLOWS PAST THE PISTON TO THE
FLOW PROPORTIONER, AND ALSO PAST THE CHECK VALVE THROUGH THE BLEED
PORT INTO THE PISTON CHAMBER.

OUTLET PRESSURE IS SENSED IN THE BELLOWS CHAMBER, AND WHEN THE PRESSURE
RISES TO 25 P.S.LA,, THE BELLOWS START TO COLLAPSE AND CLOSE THE BELLOWS
OPERATED VALVE. THE VALVE FULLY CLOSES AT 27 P.S.LA.

THE BELLOWS OPERATED VALVE RESTRICTS THE BLEED FLOW FROM THE PISTON
CHAMBER, AND THE RESULTANT BACK PRESSURE, ASSISTED BY THE RETURN SPRING
MOVES THE PISTON TOWARDS ITS SEATING TO RESTRICT FUEL DELIVERY AND MAIN-
TAIN THE OUTLET PRESSURE AT 25-27 P.S.LA.

THE CHECK VALVE PREVENTS REVERSE FLOW SHOULD THE INLET PRESSURE FALL
BELOW THE OUTLET PRESSURE.

TR FUEL AT TRANSFER PUMP DELIVERY PRESSURE

FUEL AT 25-27 P.S.LA.

ez s PRESSURE VARYING BETWEEN 25 P.S.I. AND
INLET PRESSURE DEPENDING UPON PISTON
POSITION
IMI=3419-1 BLAGK

FUEL PRESSURE REGULATOR SCHEMATIC




WIDTH OF CHAMBERS
IN PROPORTION TO TANK CAPACITIES

X

CHAMBER CHAMBER CHAMBER | CHAMBER FOR CHAMBER

FOR FUEL FOR FUEL |FOR FUEL{ FUEL TANK FOR FUEL

TANK NO.8 TANK NO.7 [TANK NO.6| NO.1 R.H. TANK NOS.

N0.2 L.H. 3 AND 4§
INLET FROM PRESSURE
REFUELLING ADAPTOR
DURING REFUELLING
il oy OUTLET FROM COMMON

COLLECTION CHAMBER
TO COLLECTOR TANK
DURING TRANSFER

g SR =

INLETS FROM TANKS

DIAGRAM OF COMPLETE
FLOW PROPORTIONER

METERING VANE ELECTRICALLY

S e T
BY.PASS PRESSURE OF FUEL "OPEN'
CLOSED METERING VANE OUTLET TO
COMMON ROTOR HOUSING COLLECTOR TANK
COLLECTION
CHAMBER
NORMAL TRANSFER EMERGENCY TRANSFER

S\

SN

\\\\\E\
i1

ELECTRICALLY ROTATION

OPERATED
BY-PASS
'CLOSED’

S

ELECTRICALLY OPERATED
BY-PASS 'OPEN’

// METERING VANE

ROTATED BY

PRESSURE OF FUEL INLET FROM PRESSURE
REFUELLING ADAPTOR

PARTIAL REFUELLING FULL REFUELLING

CROSS SECTION DIAGRAMS TYPICAL FOR EACH CHAMBER

FUEL UNDER PRESSURE RESIDUAL FUEL AT METERING VANE INLET

C-105-LD-83~1
FUEL FLOW - PROPORTIONER UNIT
SECRET
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BELLOWS OPERATED POPPET OPEN
\

* NEGATIVE “G" AND'
— LOW LEVEL AR: -
ADMISSION VALVE

on0io g

i

NORMAL

BELLOWS OPERATIZ POPPET OPEN
\

TO ATMOSPHERE %
AIR RELEASE FROM COLLECTOR TANK

BELLOWS OPERATED POPPET CLOSED
|

LOW LEVEL AIR ADMISSION

AIR RELEASE SUSPENDED WHEN COLLECTOR TANK PRESSURE IS

BELOW NORMAL

FUEL

A!R PRESSURE BELOW 11 P.S.I. ABSOLUTE
AIR PRESSURE 11 TO 13 P.S.I. ABSOLUTE
AIR PRESSURE 13 TO 25 P.S.1. ABSOLUTE

AIR PRESSURE 25 P.S.1. ABSOLUTE

BELLOWS OPERATED POPPET CLOSES WHEN
COLLECTOR TANK PRESSURE DROPS TO 13 P.S.LA.
AND RE-OPENS WHEN PRESSURE RISES TO

14 P.S.LA.

TM1~3404-2 BLAGK

COLLECTOR TANK - AIR ADMISSION AND AIR RELEASE DIAGRAMS




BY-PASS INLET LINE BOOSTER PUMP

s\ BY-PASS

BOOSTER PUMP — L.H. COLLE_QTOR TANK <t R.H. COLLECTOR TARK

INLET LINES

g ,
. L.H BOOSTER PUMP s
\\ \'\\ A _;l S 7 ,/
L.r. BOOSTER PUMP -~ SOATNS S
DRIVE SHAFT (DRIVEN > &’w DS R.H. BOOSTER PUMP
FROM L.H. ACCESSORIES > Al
: N\ GEAR BOX) P _R_H. BOOSTER PUMP
DRIVE SHAFT (DRIVEN
o\ FROM R.H. ACCESSORIES
\ AIRCRAFT \ N GEAR [BOX) <
L.H. ISOLATION \
VALVE DELIVERY LINE

s AW

\ G \\'~
RH. LOW \.
PRESSURE COCK N

: e ¥

=

L.H. LOW
PRESSURE COCK

R
} ISOLATION

EXCHANGER} /"

L.H. PRESSURE
SWITCH

DELIVERY LINE
TOR.H. ENGINE

FORWARD

CROSSFEED VALVE STA. 538.77 COMPONENTS INSIDE TANKS

TME-3415-1

LAYOUT OF ENGINE FEED COMPONENTS




MANUALLY OPERATED GATE A/ y i
VALVE LEVER ROTATED &
THROUGH 90° BY LINKAGE
FROM FULLY OPEN TO | -
FULLY CLOSED ks

CLOSED

MANUALLY OPERATED
GATE VALVE

VIEW ON ARROW ‘A’

REVERSE ACTION RIGHT HAND
MANUALLY OPERATED GATE VALVE

MANUALLY OPERATED
GATE VALVE 'CLOSED’

OUTBOARD

\

REFUELLING ADAPTOR

SPRING

FORWARD

LEVER PIVOT
BRACKET

LATCH HOUSING
BEARING BLOCK

‘;/ DOOR LATCH PIN
/|

MICRO-SWITCH

e FORK LEVER

REFUELLING ACCESS
DOOR '"OPEN’

ROLLER DOOR LATCH PIN

ACTUATING LEVER
REVERSE VIEW-DOOR LOCK AND MICRO-SWITCH
TMI-3407-1

REFUELLING ACCESS DOOR AND MANUALLY OPERATED GATE VALVE




/
FORWARD
L. H. SPEED
BRAKE SKIN

ACCESS DOOR

7M1 -3406-1

REFUELLING AND TEST PANEL

B . S




SECONDARY FLOAT

PRIMARY FLOAT
CHECK VALVE OPEN TYPE | LEVEL SENSING VALVE/

REFUELLING SHUT-OFF VALVE PRIMARY VALVE OPEN
BLEED PASSAGES

- SWITCH ASSEMBLY
CONTACT. MADE

> SECONDARY PISTON CLOSED

PRE-CHECKING OR PARTIAL REFUELLING

PRIMARY PISTON OPEN

PRIMARY VALVE OPEN

CHECK VALVE OPEN SECONDARY VALVE

SIQV;II‘:H‘:ASSEME‘LY- : »' : ity SOLENO!D OPEQATEQ‘VALVE
. P . ENERGIZED-OPEN'

TANK RECEIVING FUEL DURING REFUELLING

PRIMARY VALVE CLOSED}|
k ; i | SECONDARY VALVE-
e e = . i : : e CLOSED

- SOLENOID OPERATEDZ
VALVE ENERGIZED - OPEN O
COMPLETION OF - REFUELLING,
* DE-ENERGIZED - CLOSED WHEN
~ SWITCH ON SUBSIDIARY REFUELLING
_PANEL IS SWITCHED OFF =~ -

TANK FULL

i, FUEL AT INLET PRESSURE FUEL AT REDUCED PRESSURE

S FUEL IN TANK

“ob P

OPERATION OF REFUELLING SHUT-OFF VALVES AND TYPE 1 LEVEL SENSING VALVES




/
el MAIN CENTRE _____ CENTRE REAR

@ LEVEL-SENSING VALVE

@ BOOSTER PUMP

@BYPASS AND NON-RETURN VALVE

@ TANK SHUT-OFF VALVE

@ AIR RELEASE VALVE

FUEL/NO-AIR VALVE INBOARD

(9) FUEL FLOW-PROPORTIONER

FUEL;’NO-AIR VALVE OUTBOARD

@ LIQUID LEVEL SENSER

C105-LD-63-1

- SLIDE VALVE - MECHANICALLY OPERATED
B- REFUELLING CONNECTION

—®

h

7 SPAR SPAR FWD. SPAR AFT. _ SPAR |
TANK NO. 3 (7-1062-401) // // / /
TANK NO. 4 (7-1662-418) / /
TANK NO. 5 (7-1662-191)
TANK NO. 6  (7-1662-25)
TANK NG, 7 7-1540.00) TANK NO. 6 TANK NO. 7—ALTANK NO. 8-/
TANK NO. 8 (7-1662-21) ‘ :
TANK NO. 3 / ‘ / v /
RIB NO. 2
o ® RIB NO. 3
LEGEND £ RIB NO. 4
@ NEGATIVE ‘G’ VALVE
@AIR RELEASE RIB NO. 5

\

RIB NO. 6

\
RIB NO. 7
\

Pl

FUEL SYSTEM COMPONENT LOCATION DIAGRAM
WING
SECRET
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RIB NO. 8

IB NO.

\
\
\



@ OIL-FUEL HEAT EXCHANGER @ AIR—NO FUEL VALVE

e e e LEVEL SENSING VALVE

(3) FUEL ISOLATING VALVE (2) (3) AIR—NO FUEL VALVE

(7) FUEL PRESSURE REGULATOR VALVE FUEL—NO AIR VALVE

(5) TANK SHUT-OFF VALVE (2) (1) HOT AR FILTER
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