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Equipment employed 

i The major components employed in the tank pumps which reference should be made for a detailed de= 

and pressure refuelling circuits are given below, | scription and the necessary servicing required to 

together with the appropriate Air Publications to maintain the equipment in an efficient conditions-= 

Tank pumps 

Pumps, Type 2009 MK. 2 sss wee WN Cow ooo Fo¥ Bde Se 456 US= #48 woe Go ACP AND, Vol. 1, pect. 7, Chap, = 

Pressure switches, Speed Development Co, Ltd, T.P.5250 2. oo ooo coe e002 AUP. 12/54, Voisl, Sect. 11, Caaps =, 

Control switches, Rotax, Type D.54Q0) 2... ooo coe e805 G00 000 000 960 908 AP J32 5, Vols, Sécet.1, Chap, =. 

Warning lamps, Rotax H.2805 or Smiths 43CFP/24 .. ees 250 0620 o80 000 coe ACPA 3E5R, Vol. ty Séetet5, Chap. =. : 

Relays, Type 9B , No, 2 oot laa ees es 0e¢0 03989 e000 008 600 eee 9095 00089 990 A,P,43436, Weil ts wect, = Chap. 

Circuit breakers, Type A,4 o ¢ oo 6 aco oo9 oo°9 089 ooo50 oc Gc 090 pes eae | a8 8 g00 A, Poa hb, Vol 1. sect, 10, Chap, 6, 

West switeh, Rotax, Type D. 5505 . sce sd bee sae 405 See O06 wos ood aos A. P.435430, Vol.1, Sect, 1, Chap. -. 

Pressure refuelling 

volenoid valves, Mies sca 200 908609 ¢800 800 G0 8@90 690 0980 906 ea0 eao 8 980 AP. = Vols 1. pect, = 9 Chap. = 

Indicator. Flight Reruci ling. Fyoe 1506080 as tow ote eae: Gow Goe tee oto A,P.4343E, Vol.1, Sect,18, Chap. -. 

Fiuid level switches 
Flight Refuelling, Type D.350414/ or Hawker Pt, No, D, 215808 

(Front tanks) 00 800 000.0990 €989 6098 ©0090 0909 00 949 289 S00 Ba F's ag 3 1) Koy Te sect, a) Chap, 5 

Smiths, Type 1696FG (Rear tanks ) 5 09o 8068 990 900 800 9899 83009 400 AF. 12 (5A, VGls 1s Sect.11, Chap, 1/. 

Flight Refuelling, Mk,4, series 2 (Wing tanks) ... eso coe cee oor A,P.1275A, Vol.1, Sect.11, Chap. =. 

Time: agwitenh, Vermer, Type PIA/HR ss« <5 soe 46% awe ses. ose awier sGr oes Aa POH, VOlgis. Set. 55 Chav. =: 
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DESCRIPTION 

Tank pumps 

2 The electrically-driven two-speed booster pumps, 
incorporated one in each front fuel tank, are supplied 
with current via the engine master switch (Group c4 
of this chapter), The pumps are controlled by 
independent on/off switches marked PORT and STBD, , 
which are located on the forward end of the cabin 
starboard shelf and each pump is protected by a 25 amp, 
circuit breaker situated at the rear end of this shelf. 
The pumps normally operate continuously at low speed 
throughout flight, but either is capable, if run at 
high speed, of supplying the maximum fuel demand from 
the engine, The high or low speed operation is con- 
trolled by a pair of relays, situated on the supply 

panel, which are energized by pressure switches 
tapped into the pump outlet pipes and mownted on the 

port side of the Keel member adjacent to the pumps, 
The relays on the supply panel also control the 
operation of a pair of warning lamps, which indicate 
pump failure and are located one adjacent to each 
pump control switch on the starboard shelf, Provision 
is made for testing each pump, in tum, by means of a 
two-position test switch, marked TANK PUMPS TEST, and 
mounted, together with an ammeter test socket, on the 
rear end of the cabin starboard shelf, 

Operation 

oF With the engine master switch made and both 
pump control switches in the ON position, current will 
flow from the main positive supply line to both tank 
pumps, With the pumps operating, the contacts of the 
pressure switches in their outlet pipes, will close, 
due to the fuel pressure, and energize relays H.1 and 
G,1, These relays, in turn, will break the supply to 
the pump failure warning lamps and short circuit the 
resistors in the field windings of each pump, The 
pumps will thus operate in low speed and supply fuel 
to the engine driven pump, via the flow proportioner, 
The flow proportioner is operated by the fuel flow and 
ensures that equal amounts of fuel are supplied by 

both pumps, As the front tanks are emptied, fuel in 
the remaining tanks is transferredto the front tanks 
under air pressure, Thus, both sides of the fuel 
system should empty simultaneously. 

Ae Should either pump be overloaded, due, for 
example, to a fuel surge, the appropriate circuit 
breaker will operate and isolate the pump from the 

circuit, When this occurs, the pressure switch in 
the outlet pipe of the affected pump will open cir- 
cuit, due to the loss of output from the pump, and 

de-energize its relay, With the relay de-energized, 

the supply to the warning lamp will be made and the 
lamp will illuminate to indicate pump failure, At 
the same. time, the other set of contacts in the relay 
will open circuit the short across the resistor in 
the field windings of the operative pump, which will 
then operate at high speed, due to the resistor now 

being in circuit with its field windings, to supply 
the necessary fuel to the engine, Under these 
conditions, the circuit breaker of the overloaded 
pump must be re-set, If the fault was temporary, the 
pump will recommence running in the normal manner and 
the other pump will revert to low speed operation 
wnen the pressure switch closes its contacts and 
energizes the relay. 

5. If the circuit breaker refuses to hold on, this 
indicates that the fault is of a permanent nature and, 
if sufficient fuel is not available in the service= — 
able side of the system to complete the flight, 
engine speed must be reduced and the sound pump 
switched OFF by means of its control switch, Under 
this condition, the fuel will be supplied to the 
engine equally from both sides of the system under 
gravity and transfer air pressure, The sound pump 
should, however, be switched on again for landing, 

6. The two=position test switch and ammeter socket, 
used to test the tank pumps for correct functioning, 
as described in para,12 of this group, are coupled to 
the engine starter circuit breaker (Group C,1 of this 
chapter) and obtain their positive supply from this 
source, The test switch on the starboard shelf, 
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feeds each pump, in turn, irrespective of the solenoids are = to allow fuel from the 
position of the control switches provided that the bowser to pass invo ail tanks and the indicator 
engine master switch is OFF, For a full description lamps light to show that the valves are open, As 
of the fuel system as a whole, reference should be each tank becomes full, its fiuid levei switch opes 
made to Section 4, Chapter 2 of this volume, and de-energizes the solenoid of the refuelling 

valve, which closes to cut off the fuel supply to 
Pressure refuelling that tank, The indicator lamp will aiso be 

extinguished to show that the vaive has closed 
ie The aircraft is refuelied under pressure guish ‘ 

through a standard 14 in. coupling situated in the 
port wheel bay, the operation being contrclled by a 
pre=set time switch mounted ‘iin the port stub wing 
adjacent to the refuelling coupling, The time 
Switch energizes six solenoid operated refuelling 
valves, located in the fuel pipe lines to the port 
and starboard front, rear and wing fuel tanks, 
These valves are controlled by fluid level switches 
located one in each front, rear and outboard wing 
tenk, Filament lamps, carried in an indicator 
located in the stub wing adjacent to the time switch, 
are wired in parallel with each refuelling valve 
solenoid to indicate when the vaives are open 
during refuelling. 

10, Refuelling is complete when ail the refuelling 
valves have ciosed ard all indicator lamps are 
extinguished, The time switch is then switched off, 
if i¢ has not aiready completed its full travel, but 
is not switched off, after refuelling, it will 
ancomaticaily switcn itself off after approximately 
S minutes, The time switch ensures that the re= 
fuciiting circuit is disconnected from the positive 
supply eat aii times, apart from actuai refuelling 
operations, This ensures that the refuclling vaive 
Solenoids do not become energized again, when the 
fluid level switches ciose ag the fuel is consumed, 
as this would cause cross~cransfer between the 
tanks, vis. the refuelling pipe lines, For a full 
description of the fusl and refuell3 = SYSCAM . 

eerie | reference should be made to Section 4, Chapter 2 of 
8, To fully understand the function of the | this volume. 
pressure refuelling circuit it is necessary to trace 
the sequence of operations which take place whenever SERVICING 
the aircraft is refuellied, It should be noted that 
the battery master switch must be set to the ON Genere. 
position or an external supply connected, before 

refuciling can commence, as an electrical supply is 
required to energize the refuelling valves, 

11. For general servicing of the electrical system 
as 2 whole, reference should be made to —_ A of 
this chapter, The contacts of the press re~ 
fusliing time switch should be kept clean n and in= 
spected for signs of pitting, which if found must 
be removed in vhe epproved meiner, These operations 
should oniy be carried out by competent personnel, 
as the switch contains a delicate clockwork 
mechanism. Apart from checking the filament Lamps 
in the refuelling indicator for serviceability, 
keeping ail the components clean and carrying out 

9. At the commencement of the refuelling operation, 
the bowser hose is connected to the refucliing 

coupling and the pump started with its contzols set 
to REFUEL, The time switch is then set and makes 
contacts C and 2, thus completing the circuit to aii 
six refuelling vaive solenoids and the indicator 
lamps, The refuelling vaives open when the 
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the normal routine tests of security and serviceability, 

as described in the appropriate Air Publications, 

listed in para.1, the only other servicing required 
is the tank pump test, described in the following 

paragraph. 

Tank pump testing 

2, To test the pumps for correct Punctioning, 
comnect an emmeter to the test socket iocated on the 
cadin starboard sheif, Ensure that the battery 
master switch is in tne ON pnosition, or taat an 
extemal supply is connected and check taat the 
engine starter circuit breaker is CLOSED, Trio each 
pump Circuit breaker or ensure that tac engine master 
switch is OFF and select each pump in turn by 
operating the test switch located adjacent to the 
enmeter test socks With the pump under test 
operating at vgn speed, 2.6, the other pump indicator 

showing “OFF”, the ammeter should show a reading of 
jess than 25 amp,, out if the other pump indicator 
is showing "ON" th@ pump under test will be operating 

at low speed and a reading of iess than 18 amp. 
should be indicated on the ammeter, If the readings 

are above these values, the cause must be investigated 

and rectifisd before the next flight. After test, 

re-set the circuit breakers, if tripped during test. 

NOTE... 

in the ‘pump outlet pipes 

Seer anes the 
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REMOVAL AND ASSEMBLY 

General 

43, he removal of the tank pumps, refuelling | 

valves and Pia level switches is fully described. 

and illustrated in Section 4, Chapter 2 of this 
volume, Oncs access has ‘been obtained, the removal 

of the remaining oc somponents forming the tank pumps 

and ———— refuelling circuits, should phrua rio 

unusual difficulties, The removal of the cabin 

stasbone’ shel’, which carries the control a ahas 

end circuit breakers of the tank pumps circult is 

fully deseribed in Group A.2 of this chapter, whiis 

the location and access to all components is 
indicated in Group A.3 alsc of this chapter,
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