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Introduction 
1. This group contains descriptive and 
servicing information for the electrical 
equipment and controls in the 
fuel system on those aircraft Mods, 
38 and 274 wre not embodied. Circuit 
operation is given for the more complex 

GENERAL DESCRIPTION 

wo Engine fuel is stored in fourteen 
fuel tanks; these are installed seven on 
each side of the aircraft. The tanks are 
divided into four groups, No.1 grou 
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controls, and reference should be made to 
Book 1, Sect.4, Chap.? of this publication 
for information on the complete fuel 
system, 

2. Component location illustrations 
are provided, and theoretical circuit dia- 

DESCRIPTION AND OPERATION 

A special prong-type ammeter is provided 
for may ine emag: of which will be found 
under the heading ‘Servicing’. 

7. Electrically-operated engine low 
pressure fwel cocks are installed in each 
engine fuel line and flowmeters are pro- 
vided to record the amount of fuel con- 
sumed and the rate of fuel consumption. 
Four fuel contents gauges provide indi- 
cation of tank group contents, and they 
can be switched to indicate individual 
tank contents, Electrically-operated 
refuelling valves are installed in each 
wing. 

8, Due to the shape of the aircraft, the 
fuel tanks are dispersed o considerable 
distance fore and aft of the aircraft centre 
of gravity. It is essential therefore that 
when fuel is being consumed, and during 
refuelling periods, the correct distribution 
of fuel is maintained to keep the C.G. 
within design limits, Automatic controls 
are employed for this purpose and they 
ensure that:- 

(1) The fuel is drawn from each tank 
in small amounts proportional to 
the tank capacities, 

(2) Each tank is filled to the same 
percentage of its capacity during 
refuelling operations. 
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grams will be found adjacent to the text 
dealing with circuit function. 

MOTE... 

The circuit operation for aircraft em 
bodied with Mod.38 and 274 will be 
found in Group 5A, 

CONTROLS AMD INDICATORS e 

9, The bulk of the fuel system con- 
trolling equipment is fitted to the re- 
tractable centre console panel, 5P, in the 

pilots’ compartment. The control panel 
is laid out to represent a plan view of the 
aircraft, so that the operator may see at a 
panes how to control the system manually. 

controls consist of:- 

Fuel pump switches 14 
Individual tank contents switches 14 
Cross-feed cock awitches | 
Cross-feed cock indicators 3 
Fuel flowmeter switches 4 
Manual; auto control switches 4 

10, The low-pressure fuel cock control 
switches are mounted on the pilots’ 
coaming; the indicators are on the instru- 
ment panel - 2P gbove the retractable 
console, and the navigator's gauges are 
fitted to the plotter’s panel. The controls 
are illustrated in fig.3. 

FUEL BOOSTER PUMPS 

ll. The main fuel pumps Type 5.P.E. 
808 Mk.2, are driven by compound wound 
motors. The motors are fed from the 

bar, via their respective con- 
trol relays. A resistance unit, connected 
in the armature circuit of each pump 
motor, enables the pumps to be operated 
at a reduced speed, This circuit is auto-
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matically controlled by change-speed 
relays and sequence timer units. When 
the resistance is shorted out by the relay 
contacts, the motor will rn at full speed, 
to deliver fuel at 10 p.s.i. When the 
resistance is in series with the armature, 
the motor will run at reduced speed. The 
full speed pump will supply the engine 
whilst the low speed pumps stand by at a 
lower pressure. The secondary fuel 

@ pumps Type 5.P.£.106 Mk.1, ron at o> 
constant speed, and continue running all 
the time the main pumps are switched on, 

12 §=©Four switches, two on each side of 
the control panel, enable the pilot to 
select automatic or manual control for 
eoch group of tanks. When automatic con- 
tol is selected, a positive supply is 
connected to the appropriate sequence 
timer, which will automatically select 
each pump in tum to run at full speed, 

SEQUENCE TIMER UNITS 

GB. Two sequence timer mits, 
DL.10706, are installed one in each main 
wheel bay, adjacent to the refuelling 
panels. Each 
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15. Each camshaft is driven at a speed 
of 0-2 r.p.m. through a reduction gear by a 
squirrel cage motor. The three-phase 
supply for each sequence timer is provided 
by « 115-volt 400 cycle inverter unit, and 
is distributed through the appropriate a.c. 
supply fuses dealt with in Group 3. The 
internal connections of the sequence 
timer are contained in fig.5. 

FUEL TRANSFER PUMPS 

16. Two three-position switches, 
labelled FUEL TRIM FWD. AND AFT, 
control the fuel transfer pumps B.P.8 
Mk.4. The switches are spring loaded to 
the centre OFF position. When either 
switch is beld to the FWD. position, the 
associated fuel transfer pump in No.7 
tank will be switched on; at the same 
time, the No.1 tank refuelling valve will 
be energised to open. The fuel transfer 
pump will now deliver fuel into the re 
fuelling pipe line, and through the re- 
fuelling valve into No.1 tank. A fuel 
a or float switch prevents overfilling 

the tank by de-energising the refuelling 
valve when the tank is full. A 
theoretical circuit diagram of the transfer 
pumps is contained in fig.4, 

FUEL COCK CONTROLS 

17. Seven electrically operated Vickers 
fuel cocks are in the fuel 

feed cocks, and four low pressure fuel 
cocks. Each assembly contains a motor 
driven actuator of the split field series 
type. details for the ac- 
tuators will be found in A.P.4343D, 
Vol. 1, Sect.16. Indication that the cross- 
feed cocks are switched on is provided by 
three electro indicators on the 
centre console SP. The indicator cir- 
cuits are through the appro- 
priate Type relays. The cross-feed 
cocks are controlled by three single-pole 
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FUEL PRESSURE WARNING INDICATORS 

19. Four fuel pressure waming indi- 
cators fitted to the pilots’ panel, are 
connected to a fuel pressure switch, 
Type TP5202, one on each engine, If 
the fuel pressure in any one engine falls 
below 5 p.s.i., the contacts of the switch 
will close, and the appropriate waming 
indicator will be energised. 

FUEL CONTENTS GAUGES 

20. <A fuel contents system of the 
Smith Waymouth type is installed, using 
integral tank units and separate ampli- 

Way mouth sys 
A.P.1275A, Vol.1, Sect.3. 

21, The four fuel gauges on the pilot's 
fuel panel 2P, provide indication of tank 
group contents, but individual tank con-
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panel at the navigation station, These 
gauges will register only tank group 
contents, and are unaffected by the 
operation of the pilots’ individual tank 
contents push-switches. The contents 
gunge type numbers are as follows:- 

No.1 group (pilots") - Type A.O.10 
No.1 group (crew's) - Type A.G.14 
No.2 group (pilots’) - Type A.O.12 
No.2 group 's) - Type AG.15 
No.3 group (pilots’) - Type A.O.12 
No.3 group (crew's) - Type A.G.15 
No.4 group (pilots") - Type A.0.10 
No.4 group (crew's) - Type AG.14 

Tank group contents 
22. The foel gauges are calibrated in 
thousands of pounds of fuel. The inner 
scale registering the total fuel in the tank 
group, and the outer, more readable scale 
showing the individual tank contents of 
the tank selected. The output of each 
tenk amplifier varies linearly with the 
fuel contents between 2 and 7 milliamps, 
and at a figure proportional to the ratio of 
the fuel capacities of the tanks (fig,7). 
The outputs of the amplifiers are connec- 
ted together via the operating contacts of 
selector relays, and directed to the group 
contents indicator which is a sensitive 
milliameter. Since full scale deflection 
of the indicator is obtained when a current 
of 7 mA. is flowing, a shunt resistance is 
connected across the indicator through the 
contacts of the shunt relay so that full- 
scale deflection is obtained when all the 
tanks are full. 

Individual tank contents 
23, The contents of a individual tank 
in any group may be ascertained by oper- 
ating the individual tank tch on 
SP, Referring to fig.8, assume that 
No.3 individual tank push-switch is 
operated. 

24. =t will be seen that sequence relay 
799 will be energised via the push-switch 

A.P.4505A4 £ C, Vol. 1, Book 2, Sect.5, Chap. 1, Group 5 
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ad fuse 59. Closing of contacts 2799/2 
will emergise the shunt relay 301 via 
fuse 353. Operation of contacts W1/3 
will disconnect all the amplifiers from 
the contents indicator, but No.3 tank 
amplifier will remain connected to the 
indicator via contacts 2799/3, the moving 
coil me MC{A) and contacts 3201/2, 
Contacts 301/'1 will maintain the positive 
supply to tank amplifiers 2 and 6, to pre- 
vent violent movement of their mech- 
misms, and contacts 301/4 will discon- 
nect the shunt from the indicator. 

25, The largest tank in the group will 
give full scale deflection when full, and 
the remaining tanks in the groups give a 
deflection proportional to their capacities. 

"The ladies Sa idaagaaes indic ctor if two 

push-switches are operated simul faneou s- 
ly, since the two amplifier ovtputs will 
be opplied to the indicator with the shunt 
resistance disconnected, 

REFUELLING 

26. During ground refuelling of the air- 
craft, each tank is filled to the same 
percentage of its capacity to maintain a 
correct C.G. position. Refuelling is 

with the forward tank of each 
to prevent the aircraft tilting nose 

and the fuelling system is auto- 
cally switched off when refuelling has 

been completed. 

27. Only ome tank is filled at a time, 
automatic to the next tank 
being made by a moving coil relay, through 
a resistance network refuelling circuit, to 

4 

windings, one connected in series with 
the group fwel contents indicator, the 
other connected to the resistance network. 
The resistance network obtains its supply 
from o variable voltage power mit which 
is switched on by a micro switch mechani- 
cally connected to an operating handle 
adjacent to the port refwelling point. 
The stabilised voltage supply the 

t unit can be varied between 0 and 
volts by an integral refuelling selector 

control which is graduated from 0 to 100 
per cent. When a tank is selected for 
refuelling, the relevant selector relay 
will connect the coil of the moving coil 
relay to the stabilised supply through a 
fixed and trimmer resistance. Theoretical 
circuit diagrams of the resistance network 
and the stebilised voltage supply unit are 
illustrated in fig. 10 and 12 respectively. 

29, The current in the control coil of 
the moving coil] relay MC(B) is dependent 
on the voltage selected at the stabilised 
power unit, and the total resistance of 
each arm in the resistance network. The 
current for the largest tank in the group 
is 7 mA. according to the setting of the 
refuelling selector from 0-50 volts, the 
total resistance of this branch being 
11L.6K.ohm. Smaller tanks have o larger 
total resistance, and therefore a small 
maximum current. The two coils of the 
moving coil relay are in opposition, and 
wheo the current in MC(A) rises to 2? mA. 
above the current in the control coil, the 
contacts MC/2 will operate to ‘close’, 
this action will energise an auto-selector 
through ao relay, which will shut off the 
selected tank. 

Stabilized voltage power unit 
30. Installed in the port main wheel 
bay, adjacent to the refuelling panel 
36P, is the stabilised voltage power unit. 
This unit supplies a vol which can be 
set to any predeterm value between 
0 and 50 volts. Adjustment is made by 
operating the selector potentiometer which 
is calibrated 0-100 per cent. A location 
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illustration of the power unit is contained 
in fig. 9. 

31. The output voltage of the unit, is 
stable to less than 0°5 volts over an 
aircraft supply variation between 272 and 
and 29 volts. Referring to fig.12, the 
input d.c. supply is fed to a synchronous 
self-rectifying vibrator and transformer 
operating at a frequency of 110 cycles 
per second. The output from the vibrator 
transformer, after passing through a low- 
pass filter, is volts dic. and is 
used for the H.T. supply. A 6-3 volt 
winding supplies the valve heaters, 

32, The unit consists of two similar 
series valve stabiliser circuits, both ad- 
justed to give 180 volts dc. output with 
the selector set at 0 per cent. One 
series circuit remains fixed at 180 volts 
d.c., and is used to “back-off" the 
second which has a variable output be- 
tween 180 and 230 volts dic., the differ- 
ence between the two outputs being 
variable between 0 - 50 volts. 

33. The fixed output of 180 volts is 
connected to earth giving the difference 
taken from terminal 2 varying positively 0 
to 50 volts above earth. When the two 
outputs are differenced in this way, ao 

to negative H.T. must be available 
to both outputs, as current flowing into 
the load on terminal 2 cannot retum to 
negative H.T. through Vl: R10 is in- 
cluded to load the fixed output in excess 
of any extemal current. 

L 

geed” to give a 
time delay in the switching out of Rl, 
which is a current limiting resistance to 
protect the vibrator contacts during its 
starting period; and relay IR, which is 
connected in series with R10. This 
relay will operate when the valves have 
warmed up, and its contacts connect a 
2&volt supply to an indicator lamp on 
each refuelling panel to indicate that 
refuelling may commence,
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Refvelling selector circuit 
3. A dowble-bank rotary selector 
controls the refuelling valves and tank 
selector relays in each group of tanks. 
Each auto-selector is operated by the 
MC/2 contacts of the respective moving 
coil relay by on operating relay. A 
solenoid master switch connects ao 
positive supply to each group refuelling 
circuit, and a START switch is used to 
operate the auto-selector to the correct 
starting position, 

%. When the last tank in the group is 
refuelled, the auto-selector steps to the 
next contact, and shorts the hold-on 
solenoid of the master switch, thus 
sw'*-hing off the refuelling circuit of the 
group, When the port refuelling hoses 
are removed from the refuelling point, 
the micro switch contacts are opened by 
the operation of the handle adjacent to the 
hose connection point, and the supply to 
the stabilised voltage unit is cut off. 
Fuel level switches in series with the 
refuelling valves prevent accidental over- 
filling and possible damage to the tanks 
should a failure of the refuelling circuit 
occur. 

OPERATION OF THE REFUELLING CIRCUIT 

37. The refuelling operation of the port 
three-tank group (No.2 group) is des- 
cribed in the following paragraphs, and 
should be read in conjunction with fig, 13. 
The operation of the No.1, 3 and 4 groups 
is similar, except that in the four tank 
groups an extra refuelling valve and 
extra contact in the auto-selector are 
included. 

38. = When the refuelling hose is connec- 
ted to the port wing refuelling point, 
operation of the handle adjacent to the 
hose connector will cause the micro 
switch to make contacts 2 - 3, and connect 
a supply to the stabilised voltage power 
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unit. An indicator lamp on each re- 
fuelling panel will be illuminated when 
the valves in the power unit have warmed 
up. 

39, When the refuelling percentage 
selector has been set to the desired 
percentage, the output voltage must be 
checked by observing the sensitive 
voltmeter on the power unit. The per 
centage indicated on the voltmeter should 
be equal to the selected percentage on 
the refuelling selector. lt should be 
noted that if the reading on the check 
voltmeter is not within + 2% of the selec- 
ted percentage, the power unit must be 
a@ijusted in accordance with the instruc- 
tions laid down in para. 95. 

40. Referring to fig. 13 when the group 
refuelling master switch is placed to ON, 
it will be held in via its own contacts, 
which will also connect a supply to the 
‘A’ bank of the auto-selector, and to the 
START switch, via the normally closed 
contacts 2791/3, 
the start switch will operate the auto- 
selector switch until it rmaches contacts 
Al end Bl, As soon as the outo-selector 
reaches this position, the start relay 292 
will be energised, 

41. Contacts 292/2 will energise the 
master relay 291, which will lock in vie 
its own contacts 2791/1, and also connect 
a supply t the “B" bank of the auto 
selectar, the No.2 group ON indicator, 
and the moving coil relay contacts. 
Contacts 291/3 isolate the start switch to 
prevent the auto-selector being operated 
past the starting position. 

42. No.2 tank selector relay 298 will be 
energised via contacts Al md relay 
contacts 292/1, the following circuit 
action will then take place:- 

Repeated operation of > 

4 s(}) The shunt relay 301 will be ener- 
gised via contacts 2798/2, 

(2) All am will be disconnected 
from contents gauge by con- 
tacts 301/3, 

(3) The No.2 tank amplifier will be re- 
connected to the contents gauge 
via contacts 298/3, the moving 
ad MC(A) ond contacts 

(4) A positive supply will be main- 
tained on the remaining amplifiers 
(No.3 and 6) by contacts 3201/1, 

(5) The shunt will be disconnected by 
contacts 301/4, 

(6) The moving coil relay will be con- 
nected to the stabilised voltage 
unit via contacts 298/1 and the 
resistance branch RZ, 

43. The output of No.2 tank amplifier 
passes through the moving coil relay 
MC(A) and the contents gauge, which will 
continually register the contents of the 
tank during refuelling, The No.2 tank 
refuelling valve is energised via terminal 
Bl of the aute-selector; the indicator 
oe = gsi to ee _ = 
re g valve energised, an 
refuelling may commence. 

44. The group contents gauge will 
ter the contents of the tank being 

4 refaelied in each group. If more than one 
individual tank contents push-switch is 
operated, the output of more than one 
amplifier will pass through the gmup 
contents gauge and moving coil relay. 
The increase in current may cause the 
relay to operate before the tank has been 
refuelled to its selected percentage. The 
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guto-selector will select the next tank, 
and incorrect refuelling will result. 

Shut-off and re-selection 
45, When the current in the moving coil 
relay MC (A) rises to 2ma. above the 
current in moving coil relay MC (B), the 
re will operate. The relief relay 
No. will be energised by contacts 
MC/2, and the parallel contacts 289/1 
md 7289/2 will close to ene the 
override relay 290, Contacts 290/'1 will 
close to energise the auto-selector relay, 
which will step to contacts A? of B 
thus de-energising the No.2 refuelling 
valve and the selector relay and energising 
the No.3 tank refuelling valve and selec- 
a At the same time, con- 
tacts /2 will short-circuit moving coil 
relay MC (A), contacts MC/?2 will open, 
relay 289 will be de-energised in prepar- 
ation for the next cycle of operations. 
This cycle of operations is repeated for 
No.3 and No.6 tanks in tum. 

Completion of refuelling 
46. When No.6 tank has been filled to 
the selected percentage of its capacity, 
the auto-selector will be stepped to con- 
tects A4 and B4, The master switch 
coil will be de-energised, and the master 
switch contacts will break the supply to 
the refuelling circuits. No.6 tank selec- 
tor sage and subsequently the shunt 
relay (301) will be de-energised and the 
contents ge will return to its normal 
purpose of summating the tank group fuel 
contents. Supply to the stabilised power 
unit will remain on until the refuelling 
hoses have been mmoved and the micro- 
switch operating handle has been retumed 
to its normal horizontal position. This 
action will switch off the power pack, and 
the warning lamp will be extinguished.
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Fuel level switches 
47. Should any tank become overfilled 
during the refuelling operation, the 
appropriate fuel level switch will operate 
to de-energise the refuelling valve. Relay 
290 will be energised to close contacts 
290/11 and the auto-selector will operate to 
step to the next tank. A selector override 

General 
48. Due tothe operation of the electrical 
and mechanical controls of the fuel system 
being so closely a it is essential that 
co-operation of the highest order is main- 
tained between the airframe, electrical 
and instrument trades. This will ensure 
that a high degree of serviceability is 
maintained, and also obviate unnecessary 
repetition of function tests etc., during 
inspection periods. 

49. Servicing and test functioning of the 
electrical ts of the system is 
dealt with in the following paragraphs; 
servicing for the mechanical portion of the 
fuel system is contained in Book 1, Sect.4, 
Chap.2 of this publication. 

FUEL BOOSTER PUMPS 

50. Servicing information for the fuel 
@ booster pumps, Type S.P.E.808 Mk.? is 

contained in 4343D, Vol.1, Sect.8, to which 
reference should be made for details of 
power consumption, pressure, rate of 
delivery and testing precautions. 

Sl. As stated in para.6 of this Group, 
ammeter test coils are provided to enable 
the current consumption of each fuel boos- 
ter pump to be checked. The test coils 
are located in the bomb bay on the aft 
face of the front spar. The current con- 
sumption of each pump motor should be 
checked periodically, using a tong-type 
ammeter, (Ref.No.5Q 38), at the 0-50 amp. 
range. The reading on the ammeter must 
be divided by 10 to give the current con- 
sumption of the fuel pump motor under test, 

> 

switch is employed as a means of operating 
the auto-selector for servicing purposes. 
The master switch must be ON, and the 
auto-selector switch operated to START 
before the selector switch is operative. 
Each operation of the override switch will 
operate the auto-selector in the normal 

SERVICING 

52. Pump calibration and feed line 
checks will be found in Book 1, Sect.4, 
Chap.2. Although these checks are almost 
wholly mechanical they call for use of the 
Sequence timer test box, Ref.No. 26DC /- 
95250. and the electrical tradesman will 
be required to connect the box and give 
any other necessary assistance. 

53. A description of the sequence timer 
test box is given in A.P.4343V, Vol.1, 
Sect.4, Chap.4. With this item it is pos- 
sible to check the sequence timers for 
correct operation of the cam switches 
during normal functioning of the aircraft fuel system. A.P.4343V, Vol.1, Sect.4, 
Chap.4 gives the recommended test pro- 
cedure, together with the open-contact 
period times for the sequence timers. 

sequence 
timers are given in A.P.4343D, Vol.1, 
Book 4. 

CONTENTS GAUGING SYSTEM 

54. Apart from a routine check on the 
cleanliness and security of all the wiring 
and connections of the electrical com- 
ponents employed in the electrical portion 
of the foal system, little servicing is 
required. co-axial cables connecting 
the tank units to the amplifiers should be 
checked periodically for ingress of mois- 
ture, abrasion of the outer insulation, and 
general security. Panel covers should 
not be removed for longer than necessary, 
and replaced securely after inspection of 
the components. 

55. It will be realised from the nature 
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refuelling sequence and the final operation 
will trip the master switch. It should be 
noted that the override switch must NOT 
be operated during refuelling or the auto- 
selector will step to the next tank before 
the selected tank is filled to the correct 
percentage capacity. 

of the fuel contents gauging system, that 
its accuracy depends on:- 

(1) Equalities in system manufacture 

(2) The physical properties of the fuel 
being used 

(3) Areasonably stable voltage supply. 

Any small inaccuracies which may exist 
willusually stem from these three sources, 

Functioning check 
6. Whenever the aircraft is to be re- 
fuelled check the readings of the fuel 
contents gauges before refuelling begins. 
At the completion of refuelling note that 
the new readings are equivalent to the 
quantity of fuel delivered by the bowser, 

Calibration of the gauging system 
57. At the periods laid down in A.P. 
4505A, Vol.4, or whenever any major unit 
of the contents gauging system has been 
changed, carry out the following check. 
This check ensures that the contents 
gauges read zero when the tank units are 
wet, with the tanks emptied down to un- 
usable fuel without draining the refuelling 
galleries. The calibration is based on a 
kerosene fuel having a permittivity of 
2.10 and @ specific gravity of 0.779 at a 
temperature of 20 deg.C. 

58. Connect to the aircraft a ground 
supply capable of being set to supply 25 
volts + 1 volt. Switch the power supply 
on at least 45 minutes before beginning



Me J4564N07 PORT SECONDARY PUMP 
TEST COILS 

PORT MAIN AND TRANSFER 

FUEL PUMP TEST COILS —_ 

POAT 112VOLT- 

DISTRIBUTION PANEL 18 P 

AFT FACE OF FRONT SPAR 
IN BOMB BAY 

}O-TUAN COIL 

a 

Ne J456AN07 STARBOARD SECONDARY 

FUEL PUMP TEST COILS 

—— STARBOARD MAIN AND TRANSFER 

FUEL PUMP TEST COILS 

STARBOARD || 2 VOLT 

LIVE BUS-BAP- 
WOICATOR 

METHOD OF CHECKING 
PUMP CURRENT USING 
CLIP-ON AMMETER 

Fig. 14 Fuel pump test coils (Q) 

MAIN AND TRANSFER FUEL 

PUMP TEST COMS—__ 

63 PUMP RELAYS 

—TEST AMMETER 

DISTRIBUTION PANEL i9P 

a | SECONDARY FUEL PUMP TEST COILS 
Ll 

RESTRICTED 



FS tt 4Pas0640c, ve |, doo F Seei §, Ciwp i Geewe J 

ai 34, aug ds 

— smb. 

(setae 
ie coe | OR eT 

sah? gy | To | *,. 
atm \ 
ell a saan YS Yr =o 

ah nad | a vel . \ 

a | 4 

Eat 
cnae a 

[ Oe ) Cie f [Jus sol} [leo sol] [les See Ces 

ee by pay fy & 
tea | rca | Al io 

‘ : * a 7" J st 

tii) ial | j | ee i tt . 

sho pO 
Oy 7 ) he v J 

5. Encint 50 encom 
ws cnr w 4 cnou 

Fig.14A Tanks cabling diagram (©) 

RESTRICTED



the checks. This will ensure that the 
amplifier output is stable when the checks 
are made. 

59. With the tanks drained to unusable 
fuel, but with fuel still in the refuelling 
galleries and the tank units wet, press 
each individual tank selection push switch 
in turn. Check that the gauges read zero. 
Any gauge which fails to read zero should 
be adjusted by means of the variable cap- 
acitor in the trimmer box. Note that on 
no account must any fuel gauge be set to 
read above zero. Any slight tolerance 
should be below the zero mark. 

60. Access to the trimmer is gained by 
removing the screwed sealing plug fitted 
in the trimmer box lid, thereby exposing 
the slotted top of the trimmer, By in- 
serting a screwdriver, engaging the 
trimmer and tuming either way, the 
capacitance of the tank circuit is alter- 
natively increased or decreased and the 
amplifier circuit to the indicator varied, 
Should the indicator fail to give a zero 
contents reading after maximum adjustment 
of the trimmer the fault location checks 
outlined in para.61 should be applied. > 

Fault location checks 
61. <A Smith Waymouth test set, Ref. 
No.6C/864, is available for checking the 
system and a description of the test set 
and a general approach to the test pro- 
cedure is contained in A.P.1275T, Vol.1, 
Sect.5, Chap. 2. 

Capacitance check on amplifier and 
indicator 
62. The first part of a fault location 
check is carried out by connecting the 
test set between the amplifier and the 
power supply as shown in fig.3B of 
A.P.1275T, Vol.1, Sect.5, Chap.2. The 
selector switch on the test set is then 
moved to position 1, and then position 2, 
thereby checking the power supply voltage 
and current respectively into the amplifier, 
by noting the reading on the test set 
meter. 

63. To test the circuit between the 
amplifier and indicator, turn the test set 
selector switch to position 3. As the 
output of the FCA amplifier varies be- 
tween 2 and 7mA over the range “tanks 
empty’ to ‘tanks full’, it follows that the 
test set meter reading should lie between 
these two limits, depending on the amount 
of fuel in the tank. 

6&4. If a satisfactory reading is not 
obtained, the fault could lie either with 
the amplifier and its associated tank 
eircuit or with the indicator. To check 
which of these two is at fault, move the 
test set selector switch to position 4. 
This will cut-out the circuit to the in- 
dicatar, and if a satisfactory reading is 
still not obtained the fault must lie in the 
amplifier or tank circuit. If a satisfactory 
reading is obtained, the fault lies in the 
indicator circuit. 

65. The foregoing procedure is ex- 
plained at greater length in A.P.1275T, 
Vol.1, Sect.5, Chap.2, and is summarised 
in a table on the lid panel of the test set. 

66. Now disconnect the tank circu 
co-axial cable from the amplifier, and 
substitute the co-axial cable supplied 
with the test set, connecting the other end 
of the cable to either of the two co-axial 
sockets on the test set. This arrange- 
ment is shown in fig.3C of A.P.1275T, 
Vol.1, Sect.5, Chap.2, As the test set's 
co-axial cable has a capacitance of 150pf, 
if the variable capacitor on the test set is 
adjusted to 1350pf, a capacitance of 
1500pf will be fed into the amplifier. 
Thus if the selector switch is placed at 
position 3 or 4, the test set meter should 
read about 2mA. This procedure should 
be repeated for each of the settings given 
in Table 5, and the amplifier checked 
for approximate accordance with the 
values given. Note that the method of 
checking each amplifier and indicator is 
identical, 
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Check on tank circuits 

67. It will be seen from fig. 14A, that 
every connection or test point is 
numbered, starting at the trimmer box and 
working to the tanks. The numbers will 
be found in Table 7 together with the 
capacitance that must be connected at 
each point to give an indication of 
approximately 2mA, on the test set meter, 
and therefore a reading of zero contents on 
the indicator. Note that when testing 
beyond point 3 it is essential that the 
a are drained of all normally usable 
vel. 

68. If the amplifier has proved ser- 
viceable, reconnect the aircraft tank co- 
axial cable to the amplifier and dis- 
connect it at point 1. The test set co- 
axial cable must now be connected to the 
aircraft cable as shown in A.P.1275T, 
Vol.1, Sect.5, Chap.2, fig.3E using the 
double socket clipped to the inside of the 
test set lid. 

69. The variable capacitor should then 
be set to 1500pf less the capacitance of 
the co-axial cable connecting the ampli- 
fier to its trimmer box, the test set cable 
and the adaptor. If the cable connecting 
the amplifier to its trimmer box is ser- 
viceable, the aircraft indicator should 
now read zero contents and the test set 
meter 2mA. This procedure, using the 
relevant capacitance values should be 
followed at each of the remaining check 
points throughout the system until the 
faulty unit(s) is found. 

70. Table 7 gives both the theoretical 
values to connect in at each point, and 
also the capacitance at each point when 
using the test co-axial cable and the 
various adaptors necessary. This has 
been done for clarity, but the capacitance 
of the adaptors which are necessary are 
as follows:- 

Double Pye co-axial cable, Type 
CR4-10 + 2pf 
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Pye Waymouth adaptor, Type 
CC1-8 + 2pf 

Double Waymouth co-axial cable, 
Type CA4-10 + 2pf 

It should be noted however that the test 
set co-axial cable should be used when- 
ever possible, as its inductance has been 
taken into consideration in the design of 
the test set. The standard items of 
equipment supplied with the test set and 
their capacitance values are as follows:- 

6-core cable with plug and socket, 
Type CG114 - Not applicable 

Co-axial cable with plugs, 
Type CE150-150 + 3pf 

Double Waymouth adaptor, 
Type CC34 = 2pf 

71. The capacitance values given in 
Table 7 have the total tolerance at each 
particular point quoted alongside. The 
desired meter reading of 2mA., therefore, 
should be obtained with the variable 
Capacitor setting within these limits, 
provided that the system trimmers ore 
correctly adjusted. On no account should 
the trimmer box settings be altered, these 
settings should only be adjusted during a 
functional check. 

72. Referring to Table 7, the values 
quoted in column A are the true 
capacitances to be connected at each 
point, whilst those in column ‘B’ are the 
true capacitances less the capacitance of 
connecting cables and/or socket, i.e., 

the "B' values are the actual test set 
variable capacitor settings, and the ‘A’ 
values are the theoretical values. Both 
are given so that the operator may make 
allowances accordingly, should he use a 
different method of connection. 

73. The test set is not intended to 
serve as a standard for calibrating pur- 

poses, but rather as an aid to fault 
finding. However the test set can be 
used for testing individual units, providing 
an additional tolerance of 3 per cent is 
allowed on the test figures quoted in 
Table 1 to 7. 

Individual unit checks 
Tank units 
74. The capacity and range of the tank 
units are given in Table 1. An insulation 
resistance of at least 20 megohms, using 
an insulation resistance tester, Type C, 
should be obtained for a new of replace- 
ment tank unit before installation, and at 
least 3 ms for a single unit and 
1 megohm for two or more units when 
tested in situ, 

Tank terminal units 
75. The capecitance of the tank 
terminal units, Type JM3, should be 
21.1 t3pf. The terminal units should 
have an insulation resistance of not less 
than 20 megohms. 

Complete tanks 
76. The insulation resistence of each 
complete fuel tank, measured from the 
tank terminal unit should be at least 
3 megohms. Note that the tanks should 
be completely drained of all fuel before 
attempting this test. 

77, The capacitance values of each 
tank should be in accordance with the 
following figures:- 

No.1 tanks (port and starboard) 
Capacitance installed, empty and dry 

- 1236 + 35pf. 

Capacitance installed with unusable 
fuel + 1242 + 35pf. 

Unusable fuel - 3 gallons. 

No.2 tanks (port and starboard) 

Capacitance installed, empty and 
dry - 1194 + 35pf, 
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Capacitance installed, with unusable 
fuel - 1194 + 35pf. 

Unusable fuel - 3 gallons. 

No.3 tanks (port and starboard) 

Capacitance installed, empty and 
dry - 781 + MWpf. 

Capacitance installed, with unusable 
fuel - 793 + 20pf. 

Unusable fuel - 5 gallons. 

No.4 tanks (port and starboard) 

Capacitance installed, empty and 
dry - 1074 + 20pf. 

Capacitance installed, with unusable 
fuel - 1080 + Wopf. 

Unusable fuel - 5 gallons. 

No.5 tanks (port and starboard) 

Capacitance installed, empty and 
dry - 917 + 20pf. 

Capacitance installed, with unusable 
fuel - 917 © 20pf. 

Unusable fuel - 2 gallons. 

No.6 tanks (port and starboard) 

Capacitance installed, empty and 
dry - 890 + Mpf. 

Capacitance installed, with unusable 
fuel - 899 + 20pf. 

Unusable fuel - 10 gallons, 

No.7 tanks (port and starboard) 

Capacitance installed, empty and 
dry - 1072 + 35pf. 

Capacitance installed with unusable 
fuel - 1092 £ 35pf. 

Unusable fuel - 10 gallons.



Co-axtal cables 
78 The co-axial cables connecting 
between the tank terminal units, trimmer 

boxes and amplifiers should have an 
insulation resistance of at least 20 
megohms whether new of installed. 
The capacitance values for these cables 
are given in Table 2 

Trimmer boxes 
79. The trimmer boxes, Type JY¥3, J¥4 
and J¥5, should have an insulation re- 
sistance of not less than 20 megohms, 
whether in situ or bench tested. Trimmer 
boxes, Type J¥1, JY2, J¥6, JY8 and J¥9 
each contain a coil which is connected to 
earth, therefore no insulation resistance 
test is possible on these units. These 
trimmer boxes may be considered service- 
able provided thet they conform to the 
capacitance figures given in Tables 3 and 

80. The capacitance of the trimmer 
boxes should be checked in accordance 
with the procedure laid down in Sect.5, 
Chap.2, Vol.1, of A.P.1275T, ond the 
figures given in Tables 3 and 4. Note 
that before checking @ trimmer box in 
accordance with the values in Table 4, 
the trimmers must be adjusted to their 
nominal value (mid-setting). Range into, 
and out of the box is the increase in 
capacitance above 2mA. 

81. As no ‘range’ value is applicable 
to boxes q¥s, J¥4 and JY5, they may be 
consi serviceable if they conform to 
the input socket values given in Table 3. 
It will be seen from Table 3 that the 
‘capacitance out of box’ figure is the 
‘tanks empty’ capacitance of the amplifier 
less the capacitance of the connecting 
cable, 

Amplifiers 
682 As the amplifier, Type FCA, 
contains a 150-volt working condenser, 
which would be damaged by the higher 
insulation tester voltage, an insulation 

resistance test on these units must not 

be attempted. The amplifiers may be 
considered serviceable if they conform to 
the capacitance/indicator current test 
figure given in Table 5, using the test 
procedure outlined in A.P.1275T, Vol.1, 
Sect.5, Chap. 2. 

Contents indicators 
83. An insulation resistance test must 
not be attempted on these units, They 
may be considered serviceable if they 
conform with the figures laid down in 
Table 6, using the test procedure outlined 
in A.P.1275T, Vol.1, Sect.5, Chap. 2. 

REFUELLING SYSTEM 

84. Apart from the usual checks on the 
components of the refuelling panels %6P 
and 37P, and a check on the wiring for 
damage, security and cleanliness, little 
Servicing is necessary to maintain the 

ground refuelling portion of the fuel 
system in a serviceable condition. It is 
important that the panel covers should 
not be removed for longer than is 
necessary, and replaced securely after 
inspection periods. 

85. The ground refuelling system is 

Tank vnit copacitence values 
Initial 

Tank unit copocitance Range Lecotlan 

(pf) (pf) 

TC 166 285 +3 273 +3 No.1 tank (p & s) 
TC167 258 +3 249 +3 No.1 tank (p & s) 
TC168 280 +3 271 +3 No.1 tank (p & s) 
TC169 256 +3 247 +3 No.1 tank (p & s) 
TC140 268 +5 278 +3 No.2 tank (p & s) 
TC141 24525 251+3 No.2 tank (p & s) 
™2 400 +3 401 +3 No.3 tank (p & s) 
™3 203 +3 291 +3 No.3 tank (p & s) 
™4 580 +3 593 +3 No.4 tank (p & s) 
™S5 408 + 3 418 +3 No.4 tank (p & s) 
T™M6 491 +3 499 +3 No.5 tank (p & s) 
T™M7 332 +3 331 +3 No.5 tank (p & s) 
T™S 491 +3 505 +3 No.6 tank (p & s) 
T™9 324+3 3290 +3 No.6 tank (p & s) 
TM10 297 +3 208 +3 No.7 tank (p & s) 
TM11 195+3 194 +3 No.7 tank (p & s) 
TM12 278 +3 280 +3 No.7 tank (p & s) 
T™13 191+3 193 +3 No.7 tank (p & s) 
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calibrated and set up along with the 
contents gauging system at the con- 
tractors works during flight trials, and 
under normal circumstances, no further 
calibrations of adjustments will be 
necessary. Should fault conditions 
develop however, or any major component 
be replaced of renewed for any reason, 
the tank or group of tanks affected should 
be re-calibrated. The calibration and 
setting up procedure must be carried out 
in conjunction with the airframe and 
engine tradesmen responsible for the 
aircraft, observing all the precautions 
for handling the fuel system laid down in 
A.P.4505A & C, Vol.1, Book 1. 

Setting up the retvelling system 
85. The following calibration and 
setting up procedure is given on the 
assumption that a fuel tank or tanks 
replacement has been necessary, but the 
same principle will apply for any major 
component change, The number of tanks 
to be refwelled and defuelled will be 
determined by:- 

(1) The number of tanks being newly 
installed, 

(2) Maintenance of the aircraft C of G. 

(3) The necessity to refuel the tank 
preceding the installed tank so 
that the system is primed. 

87. To calibrate the ground refuelling 
system both the 112-volt and 28-volt 
external supplies must be connected, the 
ground refuelling tender connected to the 
— @ Connections and the stabilized 
voltage power pack switched on. Then 
proceed as follows:- 

(1) Ensure that the aircraft is at 
approximately 5° wing incidence, 

(2) Disconnect the fuel feed piping to 
the appropriate engine, upstream of 
the King coupling, and fit a length 

(3) 

(4) 

() 

of flexible hose with a manually 
operated ON-OFF cock at the 
outlet end. The hose should be 
of sufficient length to reach a 
50 gallon drum calibrated in 
10 gallon divisions. 

It is now necessary to ensure 
proper wetting of the tank unit 
prior to setting the contents gauges 
to zero. Select 100% on the 
stabilised voltage power set 
the bowser ‘gallons gone’ to zero, 

a z should be employed to se 
next tank in the group F i F Hi iF

 
ti

l : 5 rE ; 

necessary at th 
from other tank 
aircraft C of G. As each 
defuelled only the ground 
cock of that tank must be open. 

After completion of the de-fuelling, 
iE 
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coil relay. This action will iso- 
late the relief relay, thus making 
percentage refuelling selection 
inoperative to permit fuel to reach 
the level of the fuel float switches 
in the tanks. 

Connect a suitable 24-volt low 
wattage test lamp between the fuel 
level switch and earth, Note that 
the test lamp will indicate when 
the fuel switch has operated to >



@ close, but the next tank will not be 
selected; this will assist in the 
accurate assessment of the 
quantity of fuel delivered into the 
tanks. 

(9) Refuel the necessary tanks 
(para.86) to the limit provided by 
the fuel level switches. As the 
fuel reaches the level switch, the 
rate of refuelling should be re- 
duced to avoid possible overfilling 
and subsequent damage to the 
system. When the test lamp has 
illuminated, stop refuelling, and 
record the amount of fuel delivered 
to the tank. (Gallons gone indi- 
cator on the refuelling tender). 
It will be necessary to operate the 
manual override switch on the re- 
fuelling panel to select the next 
tank. 

(10) Drain 10 gallons of fuel from the 
newly installed tank, via the on/off 
cock in the drain, and reconnect 
the cable to terminal H on the 
moving coil relay (sub-para. 7). 

88 Due to variations in specific 
gravity of fuels that can be used in the 
aircraft, table 8 has been compiled to 
provide a setting for the refuelling 
stabilized voltage power unit with respect 
to the 5.G. of the fuel used at the time of 
calibration, 

NOTE... 

The results obtained in Table § are 
derived from the formula:- 

Refuelling Power Unit Setting in % 

= 100 « 5.G. of fuel used 
ae 

89. The next step in the calibration 
procedure is to check the current differ 
ential of the tank group moving coil relay, 
and then set the newly installed tank 

circuit to this value. The most con- 
venient tank to check for the differential, 
which may be checked on any tank within 
the group, is the No.4 tank for groups 1 
and 4 and the No.3 tank for groups 2 
and 3. For a clearer understanding of the 
calibration technique used, the No.2 tank 
group will be considered, therefore, the 
No.3 tank will be used to check the differ- 
ential and the No.6 tank will be considered 
as being the newly installed tank. In the 
event of other tank groups requiring 
calibration, the app ate tank identi- 
fication number must substituted into 
the following procedure:- 

(1) Disconnect the co-axial cable from 
the tank terminal unit of tank No.3. 

(2) Check and record the 5.G. of the 
fuel drained in para.87 (10). 

(3) Connect the QA.A. test set 
Ref.No.6C,//864 to the disconnected 
eco-axial cable (1), 

(4) Adjust the stabilized voltage unit 
to @ percentage setting in accor- 
dance with table 8 and 

(5) Select tank No.3 by repeated oper 
ation of the override switeh on the 
associated refuelling panel. 
Slowly increase the capacitance on 
the @<.AA. test set until the 
moving coil relay operates to 
select the next tank, in this case, 
No.6 tank, At this point decrease 
the test set capacitance by 20 pF. 

(6) Re-select tank No.3 as in (5) and 
then increase the capacitance of 
the test set very, very slowly until 
the moving coil relay just trips 
again. 

(7) Disconnect terminal H on the 
moving coil relay and then again 
re-select No.3 tank as in (5). 

(8) Measure the current differential 

RESTRICTED 

(10) 

ay 

(12) 

between colis A and B using a 
high grade 0-10 milliammeter in the 
following way:- 

(a) Connect the milliammeter in 
series between the itive 
terminal of moving coil B and 
the cable disconnected from it, 
the reading should be carefully 
noted, 

(b) Reconnect the normal connec- 
tions to coil B and then con- 
nect the milliammeter in series 
with coil A, just as with coil 
B. Measure the current pass- 
ing through coil A, and care- 

note the reading, 

The differential can now be de- 
term ined subtracting the figure 
noted in 8{a) from the figure noted 
in &(b). The differential should 
be 2mA + 80 micro-arps, and the 
exact value noted, 

With the milliammeter still con- 
nected in series with the A coil, 
disconnect the co-axial cable from 
the (.A.A. test set and reconnect 
the cable to the No.3 tank terminal 
unit. Check the exact current 
flowing in coil A, then subtract 
from this the differential obtained 
in (9). Mote the figure obtained 
and set coil B to this figure via the 
associated resistance trimmer, 

With the newly installed tank No.6 
refuelled in accordance with 
para.87, select the new tank on the 
refuelling panel. Check the current 
passing through the ‘A" coil then 
subtract from this figure the differ. 
ential found in (9), 

Set coil B to the figure derived in 
(11) via the associated resistance 
trimmer. Lock the trimmer and p>
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| check that the current value is 
still correct. 

(13) The same procedure outlined in 
(11) and (12) should be carried out 
on the remaining tanks within the 
grup to ensure correct operation of 
the auto-selector at the chosen 
percentage setting. 

(14) Disconnect the milliammeter and 
reconnect the cables to the moving 
coll relay and terminal H. Remove 
the test lamps and refuelling equip- 
ment fitted in pore.87 and re- 
connect the fuel level switches. 

Table 2 

Co-axial cable detoills 

Cable Length Copocitance 
(inches) (ef) 

CS12 12 2x3 
ccs 15 28 +3 
CD16 L6 30 +3 
¢p24 24 43 +3 
CR42 42 7643 
cz50 50 90 +3 
CR52 §2 9423 
CRS? 57 103 +3 
CRh6 66 119 +3 
CRS] 87 156 +3 
CR108 108 194 +5 

90. With the refuelling selector set as 
in para §9; and wiring to terminal H on 
the moving coil ay reconnected. 
Select the tank in the group on the 
refuel ling Ls Lf the trimmers are set 
correctly autoselector should operate 
and each tank should trip in turn. 

91. Defuel the tanks as in para57; 
—_
 note that it may be necessary to de-fue 

other tanks to maintain the aircraft C of 
G; then check that the contents gauges 
read zero. 

40, 92. Re-fuel the new tank to 20, 40, 60, 
80, and 100% selection, Record th 

tities of fuel indicated on the re- 
ling tender flowmeter , subject to 

condition imposed in the next paragraph, 
and the contents gauges at each 
percentage level. 

93. As stated in para.57, the gauging 
system is calibrated to give maximum 
accuracy with » Kerosene fuel having o 
permittivity of 2°10 and a specific gravity 
of 0°779 at a temperature of 20 degC. 
Due to the variations in the fuel used, it 
will be necessary therefore to correct the 
refuelling tender flowmeter readi: be- 
fore comparing them with the ai t con- 
tents gauge readings, To do this, 
measure the &.G, of the fuel being used, 
and correct as follow s:- 

Gallons gone x SG. x 10= fuel in Ibs. 
Record the final fuel figures. 

At 100% selection the bowser gallons 
should be within + 10 gallons of the 
theoretical 100% figures given in Table 9. 
At all percentage selections the 
readings should agree with the calculated 
weight of fuel within + 6% of the 100% 
value. The gauge tolerance at any 
selection is found as follows:- 

ed calculated weight of 100% fuel x 6 
100 

The group contents should be noted at 
each percentage filling and the gauge 
error should not be more than = 4% of the 
grmop 100% calculated weight. 

Panels 36P and 37P 
94. A test panel Ref.No.26DC/95206 is 
available for checking panels 36P and 37P 
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throughout their full working range. The 
pane! is not designed for ‘in situ’’ testing 
and will normally be used in a suitably 
equipped test house. A full description 
of the panel and its method of use will be 
found in A.P,.4343V, Vol.1, Sect. 4, 

Stabilized voltage power unit 
95. Should it become necessary at any 
time to adjust the power unit, it must be 
removed from the aircraft, and set up in 
the following manner:- 

(1) Connect the power unit to a dic, 
supply variable between 22 and 29 
volts, allowing sufficient time for 
warm up and stable operation, 

(2) Using a testmeter Type D set to 
the 400 volt dc. range, measure 
the -180-volt line with respect to 
earth, and set to -180 volts by 
adjustment of R8 and R9. 

(3) Check that o range of 0-50 volts 
can be obtained at the out put 
terminals when the selector po- 
tentiometer (R20) is adjusted, 
also that the voltage range is 
proportionately read in conjunction 
with the built in voltmeter cali- 
brated 0-100%. If the range 050 
volts or 100% cannot be obtained, 
adjust R14 and R18 in the follow- 
ing manner:- 

(a) If the selector potentiometer is 
at the end of its travel and ao 
reading of less than 50 volts 
or 100% is obtained, correction 
can be achieved by setting the 
selector potentiometer to 80%, 
adjust R14 so that 55% indi- 
cation occurs on the buili-in 
voltmeter, then adjust R18 to 
festore the re on te 
built-in voltmeter to seahen 
optimum setting the 
for R14 and R18 should be >



(b) 

done several times. Check 
that readings for 50 volts or 
100% can now be obtained. 

If the output voltage exceeds 
the required voltage at the 
vutput terminals, the procedure 
is to set the selector poten- 
tiometer to 50%, edjust R14 to 
read 45% in the built-in volt- 
meter, and then restore the 
reading to 50% by adjustment 
of R18, Check that readings 
for 50 volts or 100% can now 
be obtained, slight adjustment 
of R14 and R18 may also be 
necessary for mum setting 
of 50 volts or 1 output. 

(4) To obtain optimum regulation, 
potentiometer R4 may be adjusted. 
In the event of regulation falling 
off as the selector potentiometer 
is positioned towards 100% out- 
put, the -180 volt line must be re- 
duced by a small amount by R8 
and R9. The potentiometer R14 
and R1B must then be reset to 
allow the selector potentiometer to 
control the correct range of the 
output. Once RB and RY have 
been set for optimum regulation 
they must not be altered. Any 
subsequent adjustments must be 
made via R14 and R18 only. To 
check for optimum setting, v 
the input voltage from 22 to 
volts and note the change in out- 

REMOVAL AND INSTALLATION 
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put. The output should be main- 
tained within O85 volt of the 
original output setting. 

MOTE... 

When a defective valve ia to be re 
placed, if must be replaced with one 
of the exact type specified, and under 
no circumstances should a valve of 
fear similar characteristica be used. 

96. A test panel Ref.No.26DC/95205 is 
available as a means of checking the on- 
load output voltage characteristic of the 
stabilized voltage power unit. The unit 
is fully described in A.P.4343V, Vol. 1, 
Sect.4. The appropriate test procedure 
will be found in the same chapter. 
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TAULE 3 

Trimmer box details 

Trimmer Tanks empty capacitance into box at input socket ‘Tanks empty’ 
box capacitance 

type Teimmer at min. Box input Trimmer at max. out of box 
not less than nominal value not more than 

1 1433pf 1388pf 1343pf 1470pi 
as 1380pf 1335pf 1290pf 1457pf 

4 oijy3 270pf 1268pf 150pf 1478pf 

a ey ¥5 
We LOB 1 pf 1 f 991 pf 1472pf 
yvs 1132pf 1087 pf 1042pf 1478p 
yv9 1224pf 1179pf 1134pf 1478pf 

TABLE § 

Amplifier details 

Type FCA » 
Power supp 

TAsLe 4 Nominal voltage 28 volts 
Trimmer box ranges Current at 28 volts 0-7 amp. 

initial tape input at tanks empty - 1500pf em 
Trimmer Ran Range Tanks full input - 2500pf 
bon type 4s cut of box = into box _— “Toes 

Relationship between indicator current and 
jyl 1000pf 1055pf capecitance with a power supply of 28 
jy¥2 1000pf 1055pf a, Ae 

Wve rodet Baap 1v9 890.5pf  1024pf a aa saa rl 

1500 20 2°03 
1700 30 2°05 
1900 40 +°05 
2100 50 + 65 
2300 60 2°05 
2500 70 2°05 
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TABLE 6 

Fuel contents indicator details 

Indicator Type A.O.10 

Indication Indicator Indication Indicator 
inner scale current outer ecale current 

(Ibe. x 1000) (Ma.) (lps. x 1000) (Ma) 

o 8-00 0 2°00 
i 8-60 0-2 2-12 
2 9-39 0-4 2°26 
3 10-49 06 2°45 
4 11°51 0-8 2-67 
5 12-57 10 2°87 
6 13-63 1-2 3-09 
7 14°70 1-4 3-30 
8 15:78 16 3:51 
9 16°86 1-8 3°73 

10 17°94 20 3°94 
11 19-03 22 4°16 
12 20-14 24 4-38 
13 21°16 2-6 4°59 
14 22°25 2:8 4-81 
15 23-30 3-0 502 
16 24:33 3-2 §°25 
17 25°38 3-4 5-46 
18 26°42 36 5°67 

18,224(F) 26-70 a8 5°89 
4-0 6°10 
42 6-30 
44 6°51 

4-6 6°72 
48 692 
5-0 Til 



TABLE 6 - contd. TABLE 6 - contd, TABLE 6 - contd, 

Indicator Type A.O.12 Indicator Type A.O.12 Indicator Type A.G.14 Indicator Type A.G.15 

Indication Indicator Indication Indicator Indication Indicator Indication Indicator Indication Indicator Indication Indicator 
inner ecale = 8=6current outer scale current inner scale current outerscale current current current 

(Ibs. x 1000) (Ma) (Ibs. x 1000) (Ma.) (Ibs. = 1000) =a.) = (ibs. 1000) = (Ma) (ibe. x 1000) (Ma.) = (Ibs. » 1000) = (Ma.) 

0 600 0 2°00 38 4°65 0 8-00 0 6-00 
1 6°53 02 2°09 40 4°79 1 8-60 1 6°53 
2 7°16 O4 2°21 42 4-94 2 9-39 2 7°16 
3 787 06 234 4-4 509 3 10-49 3 7-87 
4 8-55 08 2°48 4-6 5°22 4 11-51 4 8-55 
5 9-26 1-0 2°62 4-8 537 5 12-57 5 9-26 
6 9-99 1-2 2°76 5-0 5-50 6 13-63 6 999 
7 10-71 1-4 2-90 5:2 §-65 7 14:70 7 10-71 
8 11-42 1-6 3-05 5-4 5°80 8 15-78 8 11°42 
9 12°16 18 3-20 56 § 95 9 16°86 9 12°16 

10 12-89 - Heo es ei 10 17°94 10 12°89 
ll 13-64 . ; : 11 19°03 1 13°64 12 14-38 24 3-63 6-2 6-40 13 20-14 12 14-38 
13 15°11 26 3°77 | 6-54 13 21°16 13 15-11 
14 15-83 2°78 3-91 6-6 6-66 14 22°25 14 15°83 
15 16°55 3-0 4°06 6-8 680 15 23-30 15 16°55 
16 17:22 a2 421 70 6-93 16 24°33 16 17-22 
17 17-85 a4 4°35 7-2 708 17 25-38 17 17°85 

17,964(F) 18°67. 3°6 4°49 7-4 Mh | 18 26°42 17,964(F) 18°67 
18,224(F) 27°70 
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TABLE 7 

Tank cirevit testing values 

A.P.4505A & C, Vol.1, Book 2, Sect.5, Chop. 1, Group 5 

Approximate reading on 

Tank: Tes Teat Teat Adaptors and 
Mo, point copocitance copecitance cobles used Ajreralt Test oe 

*"a’ (pF) "B’ (pF) indi cater meter 

1 Al 1470+ 3 1312+ & CE150-CC1 Zero contents 2mA 
Port A2 1398 + 33 1230 + 45 CEIS@-CC1-CR4 Zero contents 2mA 

AG 1242 + 35 1084 + 40 CE150-CC1 Zero contents 2mA 
1 Al 1457+ 3 1299; 8 CE150-CC1 Zero contents 2mA 

Sthd. A2 1445+ 38 1277 + 45 CE150-CCI-CR4 Zero contents 2mA 
AI 1242+ 35 1084 + 40 CE150-CCcl Zero contents 2mA 

2 Bl 14782 3 202 A CE150-ccl Zero contents § 2mA 
- B2 1270+ 38 1102 + 45 CE1IS@-CCI1-CR4 Zero contents 2mA 

Stbd. BI 11947 35 1036 + 40 CE150-CC1 Zero contents 2mA 
3 cl 1478+ 3 1320+ & CE150-CCl Zero contents 2mA 

Port c2 B87? 23 719 = 30 CE1S0-CCI1-CR4 Zero contents 2mA 
and 

Stbd. cc 793 + 20 635 + 25 CE1S0-ccl Zero contents 2mA 
4 D1 1478¢ 3 130+ 8 CE150-CCl = # Zerocontents 2mA 

| D2 1156+ 23 988 * 30 CEISO-CCLCR4 Zero contents ImA 
an 
Stbd. D3 1080+ 20 922 + 25 CELO-ccl Zero contents 2mA 

5 El 1472 3 1314 8 CE150-CC1 Zero contents 2mA 
ry E2 1036+ 23 B68 + 30 CE150-CC1-CR4 Zero contents 2mA 

Stbd. EI 917+ 20 759 + 25 CE150-CC1 Zero contents 2mA 

6 Fl 1478+ 3 1300+ 8 CE150-CC1 Zero contents 2mA 
Port F2 1093+ 25 925 + 32 CE150-CC1-CR4 Zero contents 2mA 
and 
Stbd. F3 899+ 20 741 + 25 CE150-CCc1 Zero contents 2amA 

7 Gl 1478+ 3 i207 8 CE150-CC1 Zero contents 2mA 
ory G2 1182+ 38 1014 + 35 CE190-CC1-CR4 Zero contents 2mA 
an 
Stbd. G3 1092+ 435 934 + 40 CEISO-CC1-CR4 = Zero contents 2mA 
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TABLE 8 

Power Unit Selection - Fue! $.6. 

4.G. of Refoelling Power Unit Selection, 
Fuel Used for "B" Coil Trimming 

o-8 100% 

078 O78, 
< 0-77 96°25% > 0:76 95°0% 

0-75 93-75% 

TABLE 9? 

Fuel tonk capacities 

Gels. LB. Gols, 6. 
Tonks fuel 5,6, fuel 5,6, fuel 5G, Fuel 5.G. Fuel 5.G, Fuel 5.G, Fuel 5.G. 

O-78 
o-8 o-8 O75 O-78 0-77 0-76 0-75 

| 22625 225,000 2 x 635 2x 4,953 2 = 4,890 2 = 4,826 2 x 4,763 
2 2x 945 22 7,560 2x 955 227,449 2 7,353 2s 7,258 2x 7,163 3 2x 630 2 x 5,040 2x 640 2 = 4,992 2x 4,928 2x 4,864 2x 4,800 4 2x 620 2 4,960 2x 630 224,914 2x 4,851 2x 4,788 2% 4,725 5 2x 510 224,080 2» 520 2x 4,056 2x 4,004 2x 3,952 2 = 3,900 6 2x 735 225,880 2» 745 225,811 2 x 5,736 2 = 5,662 2 = 5,587 7 2% 550 224,400 2x 560 224,368 2 z 4,312 2 x 4,256 2x 4,200 

TOTAL 9,230 73,840 9,370 73,086 72, 148 71,212 70,276 
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