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Introduction 
1, This chapter provides descriptive and 
servicing information on the aircraft's 
emergency supplies. Modifications embodied 
are shown annotated on the appropriate illu- 
strations. 

  

2. Location illustrations of the equipment 
are included along with theoretical circuit 
diagrams. The associated routing charts are 
provided at the end of the text. 

RAM AIR TURBINE 

General 
6. The R.A.T., Plessey Type TRAI70/26 is 
a ram air driven aitemator with an output of 17 
KW at 200 4 volts, 3-phase, 400 + 20 Hz 
within the height range 60.000 to 20 000 ft. 
throughout 365 to 250 knots A'S. or 0.95 to 
0.85 ILM.N. Frequency is controlled by a mech- 
anical governor, and voltage is controlled by a 
transductor circuit. On load, the frequency may 
drop by 2-3 Hz. 

  

7. The R.A. is fitted in a compartment on 
the port side of the aircraft below the engine air 
intakes (fig.2) and is brought into operation 
when ejected into the slipstream. Ejection is 
effected by pulling a release handle above the 
pilots’ coaming and would be selected instantly 
should failure of the four main alternators 
occur. A ground release lever, fitted flush with 
the aircraft skin, is located close to the R.A.T. 
stowage. 

8. Since this power supply is for use only 
under extreme emergency conditions, no pro- 
tection devices are incorporated in the circuit. 
Initial excitation of the alternator field is made 
from the vital busbar fuse 813 in 19P. The 

D> R.ALT. is fully described in A.P.105C-1005-16A. 
Details of the mechanical ejection system are 
contained in Book 1, Sect.3, Chap.11 of this 
publication. 
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3. ‘Two altemative sources of a.c. power are 
available for use in an emergency. These are the 
Ram Air Turbine (R.A.T.) and the Auxiliary 
Airborne Power Plant (A.A.P.P.). Although 
each can be used independently, the system is 
electrically interlocked to prevent the power 
supplies being paralleled with each other, the 
ground power supplies or the main alternators. 

4, Visual indication of the aircraft busbar 

DESCRIPTION AND OPERATION 

Main alternator failure 
Assuming failure of the four main alter- 

nators above 40 000 ff. the pilot will operate 
the release handle to lower the R.A.T. into the 
slipstream. With the R.A.T. extended, two 
micro switches are operated to perform the 
following functions:- 

  

(1) Initially excite the R.A.T. alter- 
nator field. The R.A.T. will thus 
immediately be ready to accept 
loads. 

  

(2) Shed all nonessential loads (Chap.6). 
This action also prepares the cart- 
ridge starting circuit for the 
AAP. (para 42), 

Indication that the R.A.T. is connected to the 
synchronising busbar is given by the R.A.T. 
magnetic indicator on 10P. 

Voltage and frequency check 
10. The R.A.T. voltage and frequency can be 
checked by pressing the pushbutton on 10P, 
labelled R.A-T. TEST. This will connect the 
output via the R.A.T. control unit (plug 1, pin 
G) to the synchronising busbar voltmeter and 
frequency meter. Note that the voltmeter 
reading will be phase-toearth, i, 115-volts. 
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system ‘showing the connection of power 
sources is presented by a mimic busbar plan 
with magnetic indicators on the alternator 
control panel 10P. Starting controls and 
indicators for the A.A.P.P. are located on 70P. 

5. Necessary cross references are made to 
the main generation system in Chapter 2, which 
should be studied in conjunction with this 
chapter. 

Control unit 
TL. The output voltage is controlled by a 
control unit, Type U3702/3, or 3C (Pre-Mod 
2503), Type’ U3702/4 or 4C (Post Mod 2503) 
which’ employs a transductor circuit, and is 
fitted in the power compartment (fig.3). The 
supply to initially excite the alternator field is 
fed through the control unit via plug 4, pin B, 
and plug 2, pin D. A full description of the 
control unit is contained in A.P.113D 07123-1. 

   

12. Cooling air for the control unit is provided 
by a 200-volt, 3-phase blower unit, Plannair 
‘Type 3PL182/271, mounted underneath the 
control unit. The biower unit motor is fed from 
fuses 41R, Y, B via relay 262, which is 
energised to switch on the blower by the No.2 
R.A.T. micro switch when the RAT. islowered. 

Synchronising voltage pick-up unit 
13. A synchronising V.P.U., Type AE7723, 
fitted on 74P, ensures that the R.A.T., AAPL. 
and G.P.U. cannot be paralleled ‘with the main 
alternators or with each other (para 3). The relay 
coils of the V.P.U. are fed from synchronising 
busbar via fuses 167-168 (Chap.2, fig.12), 30 
that any 200-volt supply connected to the bus: 
bar will energise the V.P.U. to open its contacts 
and, by subsequent circuit action. prevent other 
supplies reaching the busbar. 

Circuit operation 
14. Assuming that the four main alternators



 
 

 
 

 
 

 
 

 
 

 
 

   
 

 
 

 
 

 
 

   
 

 
 

    
 
 

 
 

    
 
 

 
 

   
 

 
 

 
 

 
 

      
  

 
 

  
  

 
 

 



 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
  

 
 

 
 

   
 

 
 

 
   
 
 

 
 

 
 

    
 
 

 
 

  
 
 

    
    

    
 
  



hhave failed and that the R.A.T. hasbeen ejected, 
the R.A.T. micro switches will be operated to 
make across contacts 2-3 and 5-6 (Chap.6). This 

D> action will connect a supply from fuse 813 (fig. 
or 4A) across the No.2 micro switch contacts 5- 
6 the resistor bank, plug 4, pin B, contacts 22- 
21 and 1-2 of RL6, contacts 21-22 and 2-1 of 
RL3 and plug 2, pin D to flash the alternator 
field. At the same time a supply will be made 
across contacts 2-3 of each micro-switch to trip 
the load shed contactors (relays 452 port and 
451 starboard) which, in turn, will de-energize 
relays 559 and 560 (Chap.6). All non-essential 
loads will be shed and the cartridge starting 
circuit forthe AAP. willbe prepared (para 42). 

  

15. With the R.A.T. altemator energized, 
supply will be made from plug 4, pin D of the 
control unit (fig.5), contacts 390/3 and 391/2, 
contacts IJ of the synchronizing V.P.U. (de- 
energized) and contacts 13/4, to close and latch 
in the R.A-T. circuit breaker (relay 15) and bring 
the R.A.T. on the synchronizing busbar via the 
control unit. The synchronizing V.P.U. will 
now be energized from the R.A.T. output. 

16. With the R.A.T. circuit breaker closedi.e., 
the main contacts connecting the supply to the 
synchronizing busbar, the auxiliary contacts will 
be operated as follows: 

  

   

(1) Contacts 15/1 will close to energize 
the R.A.T. indicator on 10P, 
showing connection to the syn- 

cchronizing busbar. 

(2) Contacts 15/2 will open to isolate 
the synchronizing monitor unit. 

(3) Contacts 15/5 will open to isolate 
the close coil of the AAPP. 

circuit breaker. 

> 16A. Should a serious overvoltage condition 
occur the R.A.T. output can be reduced to near 
zero by placing the R.A.T. field switch to the 
off position. This action completes the circuit 
from fuse 813 via plug 4, pin A, R13 coil, 

< 
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RAT, field switch to earth. Energizing RL3 
makes contacts 3-4 and 23-24 in parallel con- 
necting the R.A.T. field (plug 2 pin D) to earth 
via plug 2, pin E and plug 4 pin P in parallel. 
Contacts 1-2 and 21-22 of RL3 open to isolate 
the field flashing circuit. 

Automatic trip 
17. The system is arranged so that should the 
output from No.2 altemator be regained and 
switched on line, the R.A.T. will be auto- 
‘matically tripped from the synchronizing busbar 
and replaced by No.2 alternator. With No. 
altemator control switch placed to ON, t 
No.2 ‘A’ breaker will close and the circuit action 
will be as follows:- 

(1) Relay 391 (fig.5) will be energized 
via contacts 3 of No.2 ‘A’ breaker 
(Chap.2, para 68). 

(2) Contacts 391/2 will open and 391/1 
will close completing the supply 
from plug 4, pin D of the R.A.T, 
control unit, via contacts 390/3, 
to trip the R.A-T. circuit breake 

    

(3) No.2 ‘S’ breaker will then be ener- 
gized to connect No.2 alternator 
to the synchronizing busbar (Chap. 

2, para 56). 

18. The R.A.T. will also be automatically 
tripped from the synchronizing busbar and re- 
placed by the A.A.PP. when the A.A.P.P. ON 
pushbutton is pressed (para 67). 

Extra supplies trio 
19, Should the output from a main alternator 
other than No.2 be regained (i., No.1, 3 or 4 
alternator), the R.A.T. must be tripped by using 
the extra supplies trip pushbutton on 10P (para 
70) in order to switch the main alternator on to 
the synchronizing busbar. A supply to trip the 
R.AT. circuit breaker will then be fed from 
fuse 482 via contacts 390/2. Note that the 
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extra supplies trip pushbutton should be pressed 
at the same time as the alternator selector 
switch, as instructed on the label below the 
selector switch on 10P. 

  

General 
20. The A.A.P-P. is fitted in a compartment 
aft of the starboard main wheel bay, and is 
essentially a gas turbine engine coupled to a 40 
KVA alternator delivering 200-volt, 3-phase, 
400 Hz. Voltage is controlled by a carbon pile 
regulator, which forms part of a transformer- 
rectifier unit, and frequency is controlled by a 
governor on the turbine. A full description of 

D> the A.A.P.P. iscontained in A.P.102F-0204-16A 
the alternator, Type 155, is dealt with in AP. 
113A-0311-1. 

21. The A.A.P.P. is used primarily to provide 
electrical power for the aircraft services in 
‘emergency conditions, i., to replace the R.A.T. 
‘on the synchronizing’ busbar when the aircraft 
has dropped to below 30 000 ft. In addition, 
however, the power plant may be used to 
provide electrical power during ground servicing 
operations should ground power supplies not be 
available. Also, bleed air can be obtained from 
the engine for auxiliary A.V.S. when the aircraft 
ison the ground. 

  

  

‘Sump heating 
22. To make starting easier, a 600-watt 
immersion heater with thermostat, maintains 
the engine oil temperature at 50 deg.C while 
the power plant is not in use. The heater is fed 
from the 200-volt, 3-phase supply and is 
located, with the thermostat, in the oil sump. 
When the A.A.P.P. is started’ and running, the 
heater will be automatically switched off (para 
50), the thermostat however, will then control 
the operation of an oil cooler actuator via relay 
488 (para 26) 

  

‘Sump temperature indicator 
D> 23. An oil temperature indicator, is fitted on 

the oxygen charge panel in the A AP-P. fuel 
tank compartment and connects toa temperature  



a w F 8 a F a w 4 

 
  
 

 
 

  
 
 

 
 

 
 

  
 
 

 
 

 
 

 
 

    
 
 

 
 
 
 

 
 

Fig.S Electrical interlocking 
(Fig No croue ratrences amended 
RESTRICTED 

 



RESTRICTED 

  
FOR VIEW OF EQUIPMENT ON PORT SIDE OF COMPARTMENT SEE FIG. 6 

Fig.6 A.A.PP. installation 
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bulb in the sump, The indicator enables the 
ground crew to check the sump temperature 
during servicing periods. 

Controls 
24, 

N
E
O
P
R
E
N
E
 

  

The controls and indicators for the ac.   

  

and 70P. 

  

shorting links to set th 
normally open or closed, The 
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jgency supplies are located on panels 10P 
The main cireuit breakers and feeder 
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post Mod. conditions are shown on the appro- 
priate routing charts, but on the theoretical cir- 
cuit diagrams contacts are shown prior to the 
Mod. 

Oil cooler actuator 
25. Oil cooling is effected by an air cooler, 
Which houses a 28-volt d.c. actuator coupled to 
‘a butterfly valve. The valve operates at the base 
of the air cooler to control the flow of air from 
a blower unit driven from the engine. 

26. The actuator will open or close the valve 
depending on the operation of the sump heater 
thermostat (para 22). With the engine running, 
‘an increase in temperature above 50 deg.C will 
de-energize relay 488 to operate the actuator 
and open the valve. Conversely, a decrease in 
temperature below 50 deg.C will energise the 
relay to close the valve. 

Starting systems, 
27. Two starting systems are provided, an 
electrical starter for normal conditions and a 
cartridge starter for emergency conditions; 
current for the surface discharge ignition plug is 
supplied by a high energy ignition unit. 

‘Starter control panel, Type U4201 
28, A single stage starter panel, comprising a 
time delay switch, engage relay’ and an over- 
speed relay is fitted in the A.A.P-P. compart- 
‘ment (fig.8). The time delay switch is energized 
by the start switch on the A.A.P.P. control 
panel 70P (fig.1), and operates to close the 
relays and connect the aircraft 28-volt dc. 
supply via fuse 859 to the starter motor of the 
A.APP. At the same time a supply is made to 
‘energise the high energy ignition unit. The 
starter panel is fully described in A.P.113D- 
0014-1 

29. The cartridge starting equipment is 
provided for emergency use whilst the aircraft 
is airborne and ensures that the A.AP.P. is 
brought to fully operational speed in the 
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shortest possible time. Starting power is provided 
by two cordite cartridges independently fired to 
allow for two possible starts. 

Cartridge selection 
30. _ Cartridge selection and firing is controlled 
by the operation of a time switch fitted in the 
A.APP. compartment (fig.8). This switch also 
controls the opening of an oxygen valve (para 
33). A cartridge selector switch, Type FIB/A/6, 
is connected to the time switch and is operated 
to select and fire a cartridge. The time switch is. 
started by operation of the master and starting 
switches on panel 70P. 

Cartridge heating 
31, To ensure that the cartridges will function, 
at extremely low ambient temperatures, a 

nance 
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MAP Son EATER 
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ar 

thermostatically controlled heater mat of 60 
watt rating is bonded to the outside of each 
cartridge barrel, to maintain an external surface 
temperature of 20 deg.C. The heater mats are 
supplied from the aircraft 200-volt, 3-phase 
supply from panel 62P and are automatically 
switch off once the A.A.P.P. is running 

Oxygen enrichment 
32. To ensure rapid starting at high altitudes, 
provision is made to feed oxygen into the com- 
bbustion chamber from two storage bottles 
mounted on the rear end of the power plant 
casing. 

33. In operation, a time delay switch 
(para 30) is actuated to energize a sol- 

Toas.comer 
MELAY 484f2, FIG, 9 

se aa * - 

nT EATERS 

Fig.10 Sump and cartridge heaters 
> Minor correction 
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enoid valve and allow oxygen to enter the 
combustion chamber. The valve is 
automatically closed when the time switch 
runs down, (11 secs.). Oxygen flow can also be 
controlled via the oxygen and relight switch 
when making an electrical start. 

Low pressure fuel cock 
34. A low pressure cock fitted into the fuel 
line, (after the tank but before a high fuel 
pressure cock), is closed or opened by the 
operation of an actuator. Control is by means 
of a switch on panel 70P. The L-P. cock will be 
automatically closed when the fire system 
operates or on crash landing, (para.77), 

  

High pressure fuel cock 
35. A high pressure fuel cock, opened or 
closed by an actuator, controls the flow of fuel 
into the burner of the A.A.P.P. Operation of 
‘he master switch to ON and pressing the 
AARP. start switch (panel 70P) will 
automatically open the HLP, cock. 

  

Booster pump, Type POC-20-Mk.2 
36. Fitted into the fuel tank is an electrically 
operated fuel booster pump. This pump is 
started whenever the master switch is placed to 
ON. 

Jet pipe temperature 
37. Four jet pipe thermo-couples, ‘Type 
F1079/6, 7, 8 and 9, are mounted at equal 
distances around the exhaust cone. The 
thermo-couples are wired in parallel and 
connected via a resistor to a direct reading 
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indicator (post Mod.2254), Type $.218.5.70, 
mounted on pane! 70P. 

Air bleed components 
38. As indicated in para.21, the secondary. 
purpose of the A.A.P-P. is to provide a supply 
of compressed air to ducting in the aircraft for 
ground starting the main engines. This is 
achieved by operating the A.A.P.P. air bleed 
valves and the variable diffuser valves in a 
pre-determined sequence by two actuators. 
The actuators are operated via the aircraft 
28.volt, dic. system. Full details will be found 
in Chap.8 of this book. 

  

Oil pressure 
39. Oil pressure is transmitted to an 
indicator, fitted to panel 70P, by means of a 
pressure transmitter, Type $122-4-45, secured 
to the oil cooler. The transmitter consists of a 
bellows and spring assembly controlling a 
contact wiper am which wipes over a 
potentiometer, this variation is recorded as an 
oil pressure reading on the indicator. 

Tank fuel contents 
40. The fuel contents of the tank are shown 
by magnetic indicator on panel 70P. Two 
float switches, one for high level and one for 
low level are fitted into the tank. These 
switches are wired in such a way that when the 
tank is full, the magnetic indicator displays the 
word HIGH. When approximately two gallons 
remain in the tank, the word LOW will be 
displayed. Quantities in between the two 
levels, or when no supply is switched on, will 
de-energise the indicator to show black. Fuel 
system details are contained in Sect.4, Chap.2. 
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A.A.P.P. starting - circuit operation 
Al. The following circuit operation describes 
the two methods of starting the A.A.P.P. (1) 
by cartridge start and (2) by normal electrical 

p> start, and reference should be made to fig. 0 <q 
which incorporates Mods.1271, 1332, 1505, 
1557 and 2163. In each case the number of 
starts and engine hours run are recorded on 
two counters located on the forward end of 
the A.A.P.P. package, The control switches are 
fitted on panel 70P and are as follows:~ 

    

Master switch Two single-pole 2-position 
switches, labelled 
MASTER SWITCH, ON - 
OFF. 

Single-pole, 2-position 
switch labelled HP. 
COCK OVERRIDE, 
SHUT, spring loaded to 
central ON position. 

HLP. cock 

Ignition isolation Single-pole, 2-position 
switch labelled IGN. 
ISOL., — ISOL, 
springloaded to central 
ON position, 

Oxygen and Single-pole,  2-position 
relight switch labelled OXYGEN 

AND RE-LIGHT, ON 
OFF. 

LP. cock Single-pole, 2-position 
switch labelled LP. 
COCK, OPEN - SHUT. 

Starting Magnetically held-on 
push-switch labelled 
START, DO NOT 
ATTEMPT CARTRIDGE 
RE-START UNTIL 
LIGHT Is OUT.



Cartridge starting 
42. In order to effect a cartridge start, the 
associated load shed control relay 560 
(Chap.6) must be de-energised to close 
contacts 560/2 (B2 - B3). This is done either 
by ejecting the RAT. or by pressing the 
non-essential supplies switch on 10P to TRIP. 

43. The master switch should first be placed 
to ON. The earth connected to one side of the 
switch will then be changed over from terminal 
1 to 3. This action will de-energise the air 
intake hydraulic valve, fed from fuse 955 via 
contacts 487/4, to lower the intake (Sect.3, 
Chap.11) and provide an earth for relay 484. 
(The earth is also completed to other parts of 
the circuit required for normal electrical 
starting). On the other side of the master 
switch, the supply from fuse 979 via contacts 
484/4 to the close field of the HLP. cock 
actuator will be broken, and made direct from 
the fuse to the H.P. cock override, ignition 
isolation, oxygen and start switches. The 
booster pump will now run, being supplied via 
the H.P. cock override switch and contacts 
484/6. 

44, When the start switch is pressed, a supply 
from fuse 979 will be made across the switch 
contacts via contacts 560/2, 51/2 and 487/3 
to energise the oxygen enrichment time switch 
at pin M. The time switch contacts at pin B 
will then close to provide an alternative 
energising supply from fuse 955, and the start 
switch can be released. 

45. Operation of the time switch will close 
the internal contacts at pins C-D-E to connect 
the supply from fuse 979 across pins C-D to 
light the start switch indicator lamp, open the 
oxygen valve, energise relay S45 and, via 
contacts 486/1, energise relay 484. At the 

RESTRICTED 

same time, the supply across pins C-E will be 
fed to terminals S and 6 of the cartridge 
selector switch to select and fire one cartridge. 

46. Contacts 545/1 will close to energise the 
HE. ignition unit and the starts counter from 
fuse 979. Contacts 484/6 will open and 
contacts 484/5 will close to change over the 
supply to the booster pump from fuse 979 
(vital) to fuse 955 (essential). 

47. Contacts 484/4 will open to isolate the 
close field and contacts 484/3 will close to 
energise the open field of the HP. cock 
actuator, thus opening the cock to admit fuel 
to the combustion chamber. The hours run 
counter will aso be energised. 

  

48. Contacts 484/2 will open to de-energise 
relay 485 (fig.10) and switch off the cartridge 
heaters, and contacts 484/1 will close to 
‘energise relay 393 via contacts 2 - Sof the 
A.A.P-P. voltage pick-up unit (fig.5). Contacts 
393/1 will then close to initiate field flashing 
of the A.A.PP. alternator (para.63). 

49. After a period of 11 seconds approx., the 
time switch will complete its cycle to cut off 
the supplies to the start switch indicator lamp, 
oxygen valve, cartridge selector switch, H.E. 
ignition unit and starts counter via relay 545, 
and relay 484. A supply to maintain relay 484 
energised however, will be fed from the output 
of the A.A.P.P. (para.50). The circuit will then 
be prepared for a second cartridge start if 
required (ie. should the first start prove 
abortive). 

  

$0. When the AA.PP. is started and 
running, relay 487 will be energised (para.66) 
to result in the following:- 
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(1) Contacts 487/2 will open to 
de-energise relay 489 and switch 

off the sump heater. 

(2) Contacts 487/1 will close to 
cenergise relay 488. Contacts 488/2 
will open and 48/1 will close to 
shut the oil cooler valve. The valve 
is now under control of the sump 
heater thermostat via the contacts 
of relay 488. 

(3) Contacts 487/3 will open to isolate 
the oxygen enrichment time 
switch, 

(4) Contacts 487/4 will open to isolate 
the air intake hydraulic valve, 

(5) Contacts 487/5 will close to 
maintain relay 484 energised via 
contacts 486/1. 

Electrical starting 
Sl. The A.A.PP. is normally started by the 
electrical starter motor, for which the sequence 
of operations is given in the following 
paragraphs. In this case no prior load shedding 
action (as for cartridge start, para.42) is 
necessary, but for this operation it is assumed, 
that load-shedding has taken place and that 
relay 560 is de-energised. 

52. Reference to fig.9 will show that with 
the master switch placed to ON the following 
circuit action (as outlined in para.43) will 
result: 

(1) Earth connection to air intake 
hydraulic valve broken, and air 

intake lowered.  
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Earth connected to starter panel, 
relays 484 and S11, and the start 
switch hold-in coil. 

Supply from fuse 979 via contacts 
484/4 to the close field of the H.P. 
cock actuator broken, 

Supply from fuse 979 made to the 
H.P. cock override, ignition 
isolation, oxygen and start 
switches. 
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(5) Supply from fuse 979 made via 
HP. cock override switch and 
contacts 484/6 to run booster 
pump. 

53, With the oxygen and relight switch now 
placed to ON, relay S11 will be energised. 
Contacts $11/2 will open to isolate the oxygen 
enrichment time switch and contacts $11/1 
will close to prepare an energising path to the 
starter panel via contacts $60/2. Also, contacts 
51/3 will close to light the start switch 

(Continued overteat) 
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indicator lamp, open the oxygen valve, energise 
relay $45 and, via contacts 486/1, energise 
relay 484. 

NOTE... 

When contacts $11/1 close, a supply is also 

available to energise relay 821 (Mod.2163). 

Contacts 821/1 close and complete the circuit 

10.a motorised air pump via fuse 963 (vital). 

54. Contacts $45/1 will close to energise 
the H.E. ignition unit and the starts



FSA 

counter from fuse 979. Contacts 484/6 will 
open and contacts 484/5 will close to change 
over the booster pump supply from fuse 979 
(vital) to fuse 955 (essential), 

55. Contacts 484/4 will open to isolate the 
close field and contacts 484/3 will close to 
energise the open field of the H.P. cock 
actuator, thus opening the cock to admit 
fuel to the combustion chamber. The hours 
run counter will aso be energised. 

56. Contacts 484/2 will open to de-energise 
relay 485 (fig.10) and, switch off the 
cartridge heaters, and contacts 484/1_will 
close to energise relay 393 via contacts 2 - 5 
of the AAP. voltage pick-up unit (fig.5). 
Contacts 393/1 will then close to initiate 
field flashing of the A.AP.P. alternator 
(para.63). 

57. When the start switch is pressed, a supply 
from fuse 979 will be made across the switch 
contacts via contacts 560/2 and S11/1 to 
terminal P1 on the starter panel. This will 
energie the engage relay via the time delay 
switch contacts 1 connected across terminals 
BC, and a supply to the starter motor will 
be made from fuse 859 through the contacts 
of the engage relay, the limiting resistor and 
the coil of the overspeed relay. The overspeed 
relay will be energised to close its contacts and 
connect the supply to energise the time delay 
switch and the start switch holdin coil. The 
start switch will thus be held in and the start 
cycle will commence. 

58. After a period of 30 seconds, contacts 1 
of the time delay switch will open to 
de-energise the engage relay and the start 
switch, The supply to the starter motor will 
thus be cut off and the start switch will be 
released to terminate the start cycle, Should 
the turbine reach self sustaining speed in 
less than 30 seconds, the reduced armature 
current of the starter motor will fail to retain 
the overspeed relay, which will open to 
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terminate the start cycle. In either case the 
starter panel will be reset for the next start 
sequence. 

$9. With the engine started and running, the 
oxygen and relight switch should be placed 
to OFF to cut off supplies to the start switch 
indicator lamp, oxygen valve, H.E. ignition 
unit and starts counter via relay 545, and 
relay 484. 

60. Relay 487 will be energised from the 
AAP. output (para.66), which will in turn 
‘maintain relay 484 energised via contacts 
487/4. The circuit operation for relay 487 
is given in para. 50. 

61, The operation of the time delay switch 
contacts 2, connected across terminals D-E is 
used during the ground starting sequence, i.e. 
when oxygen is not used. This is described in 
the next paragraph. 

  

Ground starting 
62. Ground starting the A.A.P.. is similar to 
normal electrical starting in flight, except that 
oxygen is not used. The oxygen and relight 
switch, therefore, is left in the OFF position 
and the start switch indicator lamp will be out. 
The supply to energise relays 545 and 484 is 
controlled by the time delay switch contacts 
2, which close 1.5 seconds after the start 
switch is pressed 
Field flashing 
63, Alternator field flashing is initiated 
during a start sequence when relay 484 is 
energised. A supply from fuse 955 will be 
made via contacts 484/1 and contacts 2 - $ 
of the V. to energise relay 393    

D> (fig.9 and 5). Contacts 393/1 will close to 
complete a supply from fuse 484 to the 
alternator field winding via pins 10 - 9 - F of 
the transformertectifier unit (fig.11). When 
the AAP. is started and running, the field 

‘be energised by a rectified output from 
the alternator. 
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Voltage and frequency check 
64. With the A.APP. running, a check 
should be made to ensure that the output 
voltage and frequency is correct before 
switching the altemator on to the 
synchronising busbar. This is done by pressing 
the push-button on 10P, labelled A.AP.P. 
TEST, which will connect the output to the 
synchronising busbar voltmeter and frequency 
meter. The output is connected to the meters 
via No 2 transformer in 82P (fig.3), 30 that 
the voltmeter reading will be the equivalent 
of phase-to-earth, Readings obtained should be 
115 £ 3 volts and 400 + 20 c/s. 

65. During ground running of the A.A.P.P. 
the line voltage at 200  Svolts, and 
frequency can be checked from a socket in 
the power compartment. 

‘Switching on the A.AP.P. 
66, When the correct voltage and frequency 
is attained, the AAPP. VPU. will be 
automatically energised (fig.5). Contacts 2-5 
and 1-4 will then open to de-energise relay 
393 and isolate the trip coll of the A.A.PP. 
circuit breaker (relay 13) respectively. At the 
‘same time, contacts 3 - 6 will close to energise 
rey 487 from pin -F of the 
transformer-rectifier unit (rectifiéd output), 

67. When the APP. ON push-button at 
panel 10P is pressed, a supply from fuse 917 
is connected via push-button contacts 2-1 to 
energise relay 392. The following action 
occurs:- 

(1) Contacts 392/2 will open and 392/1 
will close to energise relay 390. 

(2) Contacts 390/4 will open to isolate 
pin F of the gound supply plug. 

(3) Contacts 390/3 will open to remove 
the supply from the close coil of the 
RAT. circuit breaker (relay 15),



(4) 

6) 

©) 

q 

(8) 

assuming that’ the R.A. was 
previously on the synchronising busbar. 

Contacts 390/2 will close to trip relay 
15 by a supply from fuse 482. 

Contacts 390/1 will close to prepare 
a supply to the trip coil of relay 13 
(para.70). 

Contacts 392/5 will open to isolate 
the trip coil of relay 13. 

Contacts 392/4 close to connect a 
supply from fuse 491 to energise 
relay 57 (See No.2 _ alternator 
interlocking control, Chap.2,Psra.69). 

Contacts 392/3 will close to connect 
the supply at contacts 3 - 6 of the 
AAPP. V.P.U. (para.66), through 
contacts H-F of the synchronising 
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V.P.U. and contacts 15/5 to energise 
relay 13. 

The A.APP. ON push-button may now be 
released, and since the A.A.PP. circuit breaker 

will remain latched in, the A.APP, will be 
connected to the synchronising busbar and the 

synchronising V.P.U. will be energised from 
the AAP. output, 

68. It will be seen that should a fault prevent 
the AAP. circuit breaker from closing, the 
R.A.T. circuit breaker will reclose as soon as 
the AAPP. push-button is released. Also, 
should the AAPP. VP.U. inadvertently 
become de-energised, a supply from fuse 954 
would be made across its contacts 1-4, 
contacts 13/3 and 392/5 to trip the AAP.P. 
circuit breaker. 

  

69. With the A.A.PP. circuit breaker closed, 
i.e. the main contacts connecting the supply 

ar 
  

  

  
  

to the synchronising busbar, the 
contacts will be operated as follows:- 

auxiliary 

(1) Contacts 13/1 will open to isolate 
the synchronising monitor unit. 

(2) Contacts 13/2 will close to energise 
the A.APP. indicator on 10P, 
showing connection to the 
synchronising busbar. 

(3) Contacts 13/3 will close to. prepare 
the circuit to the trip coil of the 
circuit breaker via contacts 392/5. 

(4) Contacts 13/4 will open to isolate 
the close coil of the R.A.T. circuit 
breaker. 

(5) Contacts 13/5 will close to prepare 
the emergency hydraulic power pack 
circuit (Chap.19). 
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Fig.11 AAP». transtormer- rectifier unit, Type U3306 
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Extra supplies trip 
70. ‘The extra supplies trip push-button on 
10P is used to trip any auxiliary supply 
connected to the synchronising busbar, ie. the 
R.A.T. A.AP.P. or GP.U. When the 
push-button is pressed, a supply from fuse 917 
will be made via its contacts 2-1 and contacts 
392/2 to energise relay 390. The operation of 
the contacts of relay 390 is given in para.67, 
and it will be seen that whichever auxiliary 
supply is on the busbar, the associated circuit 
breaker will be tripped. In the case of the 
A.APP., a supply from fuse 954 will be made 
via contacts 390/1 and 392/S to trip the 
AAP. circuit breaker, the action of which 
will de-energise the A.AP.P. indicator, and 
close the R.A.T. circuit breaker (provided the 
R.A. was previously selected). 

ba 

AAP. FIRE PROTECTION 

71. Fire protection for the A.A.P.P. is by 
means of the Firetec system. Fire detection 
and warning is fully automatic and operative 
immediately a fire or rapid rise in temperature 
occurs. The A.APP. fire extinguisher bottle is 
brought into operation by depressing the 
push-switch tabelled FIRE on panel 70P. The 
fire extinguisher bottle can also be discharged 
by the action of two inertia switches situated 
on the lower forward face of the cabin rear 
pressure bulkhead (Chap.15). AM the fire 
extinguisher circuits including fire detection 
and warning come under the heading of vital 
services and are fed from the vital services 
bbus-bar, via supply fuses in panel 3P. 

  

72. The basic principles of the Firetec 
system are described in A.P.4343, Vol. 
Sect.22. The following paragraphs describe the 
installation fitted on the A.A.P.P. The system 
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employs the following main items of 
equipment: 

Control unit Ref.No. SCZ/5832 
Fire extinguisher bottle Type 124 
Fire detection heads (4) _Ref.No. $CZ/S129 
Fire push-switch Type C180-A-3 
Test push-switch Ref.No. SCW/S057 

Fire detector heads 
73. A chain of four detector heads, each 
consisting of two thermo-couples connected in 
series, are disposed around the power plant. 
One thermo-couple of each pair is shrouded 
whilst the second is exposed to any 
temperature increase within the power plant 
casing. 

74, Under normal operating conditions a 
slow temperature variation between the two 
thermo-couples of any detector head will 
generate only a very low voltage. With an 
abnormally high and rapid temperature 
inctease, however, as in the case of a fire, the 
exposed thermo-couple responds to. the 
increase before the shrouded one, and a voltage 
high enough to operate a sensitive moving coil 
relay fitted in the Firetec control unit is 
generated (fire warning lamp lights). The 
minimum voltage required for this purpose is 
7.8 mV and this is generated when the 
temperature difference between the exposed 
and the shrouded thermo-couple reaches 185 
deg.C. As a chain of four detectors is used the 
required voltage will be obtained when the 
difference between the combined temperatures 
of the exposed thermo-couples and the 
combined temperatures of the shrouded 
thermo-couples reaches 185 deg.C, When the 
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ambient temperature returns to normal (i.e. 
when the fire has been extinguished) the 
difference in temperatures between the 
thermo-couples decreases, the voltage becomes 
too low to operate the sensitive moving coil 
relay in the control unit and the fire warning is 
cancelled. 
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Fig.12 Fire extinguisher circuit 

 



Control unit 
75. Fitted on the rear bulkhead of the 
A.A.P.P. compartment is the Firetec con- 
trol unit. A remote test switch fitted on 
panel 70P and wired to the control unit 
is used for test purposes and will simulate 
fire conditions when pressed. 

  

Fire push-switch 
76. A fire pu 
bines a waming lamp is fitted to 
70P. The warning lamp will show a con- 

tinuous red light when the fire detector 
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heads sense a rapid rise in temperature. 
Operation of the push-switch will connect 
a supply to the fire extinguisher bottle 
causing methyl-bromide to be sprayed into 
the A.A.P.P. casing. This operation also 
closes the L.P. cock to shut off the fuel 
supply to the burner. 

Inertia switches 
77. Operation of the No.1 and No.6 
inertia switches will also discharge the 
fire extinguisher bottle and close the 
L.P. cock. 

  

  

AESISTOR 
RUINCORORATED 
wat 

£\en] 

      
     

    

   

  

  
  

    

    
  

Fig.13 Firetec unit 
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WARNING . 
Methyl-bromide is high) 
rnon-itritant vapour. Th 
be apparent at once and may 
large amount is inhaled. 

         t may not 
fatal if o 

Circuit operation 
78. The following paragraphs describe 
the circuit operation of the Firetec unit 
and the circuit links to the fire ex- 
tinguisher system. 

79. Reference to fig.12 and 13 will 
show that when the fire detector heads 
sense a rapid change of temperature, a 
voltage will be generated in the detector 
chain. This voltage output is fed via pins 
2 and 3 to a milli-volt relay (M1), via re- 
sistor R1 and the normally closed back 
contacts Y of test relay L7. When this 
voltage reaches 7.5 mV, the moving coil of 
the milli-volt relay will rotate clockwise 
and cause the centre contact, which i 
fixed to the coil, to touch the top or right- 
hand fixed contact of the milli-volt relay. 
This immediately causes the current to 
flow as follow: 

  

      

Positive supply from pin 1, resistor 
R10, Y contacts of relay L7, resistor 
R1, ‘moving centre contact of M1, right 
hhand contact of M1, coil of relay'L5 to 
negative supply on pin 7. 

80. Simultaneously with the foregoing, a 
part of the current will be fed, via pin 3, 
detector head chain, pin 2 and coil of M1 
and will be in such a direction as to 
implement the chain current and 
the centre contact to press harder ag 
the right hand cont 
when operated, feeds via one pair of its 
contacts, the 24-volt positive via pin 9 to 
light the remote warning lamp, and also 
close its other pair of contacts to complete 
aholding circuit forrelay LS by by-passing 
the M1 contacts. This means that all 
electrical load is removed from the centre 
and right-hand contacts of M1 and the 
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current to maintain relay LS energized is then 
as follows:- 

Pole 1, resistor RIO, hold contacts of 
relay LS, relay coil LS to negative at pole 
7 

81. Operation of the fire push-switch will 
connect the dc. supply via fuse 981, terminal 
2 and the normally closed relay contacts 85/3 
to pole 13 of the fire extinguisher bottle and 
will also energize relay 486. The fire bottle will 
discharge its contents into the power plant 
casing. 

82. The energizing of relay 486 opens the 
normally closed contacts 486/5 to isolate the 
‘open’ field of the L.P. cock actuator. Contacts 
486/4 close to connect the supply from fuse 
980 to the ‘close’ field of the LP. cock 
actuator, Contacts 486/2 close to form a 
hold-on circuit to relay 486 via fuse 961. 
Closing of the L-P. cock shuts off the supply of 
fuel to the power unit, 

83. Until the fire conditions disappear relay 
15 will remain operated (para.80). When the 
detector chain voltage output falls to a level of 
SmV or less, the moving coil of MI, and 
therefore the centre contact will rotate 
anti-clockwise until the centre contact of MI 
touches the left-hand contact. When contact is 
made, a further current will flow through the 
M1 moving coil, except that its direction of 
flow will now be such as to oppose the chain 
voltage. The circuit is now as follows:- 

Positive lead from pole 1, X contacts on 
relay L7, coil of relay L4, contacts Z 
relay LI, left-hand and centre contact of 
MI, resistor RI, Y contacts of relay L7 
(shorting out resistor R2), hold contacts 
of relay LS to negative line at pole 7. 

RESTRICTED 

84. Release relay L4 is thus energized and its 
contacts close to short out the coil of relay LS. 
Relay LS is deenergized, breaking the supply 
to the remote warning lamp, and also its own 
hold contacts which, being in series with the 
current for both relays L4 and LS, cause the 
electrical circuit to re-set to normal. 

Pulse circuit 
85. Relays LI, 12, resistors R6, R7, RF. 
choke L8 and condensers C2, C3 form a 
‘pulsing’ circuit. This is to provide a 
mechanical vibration to overcome any lag 
effect in the relay MI, thus allowing a 
continual cycling of the change-over contacts 
on relay LI. The pulsing of relays L1 and 12 is 
achieved as follows:- 

Positive from pole 1, choke LB, resistor 
R7, relay LI to negative via pole 7. 

86, Relay LI is energized, thus opening its 
contacts which are short circuiting the coil of 
relay L2, allowing this relay to be energized via 
choke LB and resistor R6 to chassis negative. 
The operation of relay L2 closes its own 
contacts which short-circuit L1 causing the 
latter to be de-energized and its break contacts 
to close, These replace the short across the coil 
of relay L2, which in turn, is de-energized, and 
the cycle of operation restarts to create a 
continual pulsing of these two relays. 

  

87. The change-over contact Z on pulsing 
relay LI is incorporated to altemate the 
electrical connection to the left-hand contact 
of relay MI. When the relay L1 is energized, 
the left-hand contact of MI is connected to 
relay LA for release or reset of the detection 
circuit, On the other half cycle of pulse, when 
relay L1 is deenergized, the MI leftshand 
contact is joined, via resistor R11, to the 
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negative supply line. This arrangement will 
produce a ‘knock-off voltage for a period of 
half the pulsing time across the MI relay coil 
when the centre or moving contact is against 
the left-hand contact, by virtue of current flow 
through resistor R11 as follows:- 

Positive supply line from pole 1, resistor 
RIO, resistor RI with the moving coil of 
MI and the detector head chain across it, 
centre and leftchand contact of M1, 
pulsing change-over Z contact of relay 
LL, and resistor R11 to negative supply 
line. 

88. This ‘knock-off voltage across the 
moving coil of MI is in such a direction as to 
move the centre contact of MI away from the 
left-hand contact, but directly this takes place 
the ‘knock-off’ voltage disappears and the M1 
contacts touch again. It can be seen that an 
oscillation of the centre contacts of MI will 
take place against the left-hand contact during 
‘every half cycle of the pulsing relay L1. 

Test switch 
89, The test switch on panel 70P and relay 
L7, resistors R9 and R2 form the test circuit 
which operates as follows when the switch is 
pressed. 

90. Relay L7 is energized, operating its 
contacts. Resistor R9 is connected to the RI 
side of resistor R2 and the short circuit across 
R2is removed, causing current to flow through 
the coil of MI from the positive supply line, 
through resistor R10, dividing through R2 and 
the series circuit of the detector head chain, 
MI coil and resistor R1 which are in parallel 
with R2 and resistor R9 to negative supply 
fine. This test current through the M1. coil 
results in normal operation of the relay LS and



the warning lamp, as would occur with 
excessive voltage output from the detector 
head chain under fire conditions. Cancelling or 
re-set of the circuit occurs when the test 
push-switch is released, since then the re-set 
relay L4 is connected to the positive supply 

RAM AIR TURBINE 
92. Apart from checking cables and fittings 
for security and freedom from damage, little 
servicing is required. Mechanical checks and 
setting of the micro switches are detailed in 

Sect.3, Chap.11. Note that when the R.A.T. is 
lowered for mechanical checks, fuse 813 
should first be removed to isolate the field 
circuit. The fuse should be replaced when the 
R.A.T. is re-set in its stowage. 

Phase rotation check 
92A. In the event of the connections to the 
R.A-T. being disturbed, or if a new R.A.T. has 
been fitted, it is essential then, and also at the 
appropriate servicing periods, to check the 
RAT. supply for correct phase rotation. This 
is done by lowering the R.A.T. and driving it 
from a Palouste air supply trolley. A ground 
test adapter, Ref.No. 26DC/45575, is fitted on 
the front of the R.A.T. and enables connection 
to be made by the Palouste air delivery hose. 
With this arrangement, correct phase rotation 
of the output can be conveniently checked at 
the R.A.T. circuit breaker (relay 15) in the 
power compartment. The check should be 
carried out as follows: 

(1) Ensure that a 28-volt d.c. ground 
supply is connected. 

() Lower the R.A.T. by operating the 
ground release lever. Check that 
the two load shed indicators on 
OP are showing vertical bars. 

176809 570 4,75 HS.A.1354 
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line via the break contacts on test push relay 
L7. This test circuit operation will indicate 
faults on components within the control unit, 
as well as open circuits and positive and 
negative supply line circuits to the detector 
head chain. 

SERVICING 

(3) Connect the Palouste air delivery 
hose to the ground test adapter. 
Mount the assembly on the R.A.T. 
and secure by the three pip pins. 

(4) Start the Palouste and connect the 
air supply to the R.A.T. 
NOTE... 
Since the R.A.T. will not attain 
fully operational speed, it must not 
be driven from the Palouste for 
more than 30 seconds, otherwise 
damage to the R.A.T. control unit 
may result, 

(5) Connect a suitable phase rotation 
tester to terminals L1, L2, L3 of 
relay 15 in the power 
compartment and check that the 
phase rotation of the R.A.T. 
output is R, Y, B respectively. 
Remove the tester. 

(6) Stop the Palouste and remove the 
‘ground test adapter. 

(7) Reset the R.A.T. in its stowage as 
outlined in Sect.3, Chap.11. 

(8) Press the nonessential supplies 
trip-reset switch on 10P to RESET. 
Release the switch and observe 
that the two load shed indicators 
are showing horizontal bars. 

(9) Remove the ground supply. 
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91. Radio suppression condensers C1, C2, 

C3, C6 and the R.F. choke L8 are incorporated 

in the unit. Condensers C4, CS and resistors R4 

and R3 prevent arcing taking place across the 
contacts of the relay M1. 

AARP. 

93. Full descriptive notes for servicing the 
A.APP. are contained in A.P.4617A, Vol.1. 

WARNING 
(1) Before any servicing operation ensure 

that live cartridges have been removed 
from the cartridge breeches end replaced 
with clean empty cases complete with 
seating O rings. 

  

(2) Prior to reconnecting the fire 
extinguisher after circuit tests, relay 486 
must first be de-energized by removing 
and replacing fuse 961 (para.82). 

Cartridge selector, Type FJB/A/6 
94. The cartridge selector should be 
examined at the periods specified in the 
Servicing Schedule. Details will be found in 

@4.P.113D-1329-16. 

‘Oxygen time switch, Type D.8164 
95. The oxygen time switch should be 
examined for security and damage at the 
periods specified in the Servicing Schedule. 
Details for servicing the unit will be found in 

@4P.1130-1412-16. 

Starter panel, Type U4201 
96. At the periods laid down in the Servicing. 
Schedule examine the starter panel for security 
and operation. Details for servicing the unit 
will be found in A.P.4343C, Vol.1, Book 3.  



  

FSN2 

‘Starter motor, Type C.1051 
97. Routine servicing of the starter motor 
consists of checking for security of electrical 
leads and the extent of brush wear. A 
description of the servicing and inspection 
procedure will be found in A-P.113E-0535-1 

Rotary actuators 
98. The four rotary actuators should be 
inspected at the periods laid down in the 
Servicing Schedule. In some cases it may be 
necessary to remove the actuator complete 
with valve for servicing. Details will be found 

D> in AP.102F-0204-16A 

  

Fuel booster pump 
99. The fuel booster pump should be 
checked at the periods stated in the Servicing 
Schedule. Detailed instructions for servicing 
will be found in A.P.113E-0479-1. Fuel flow 
checking instructions will be found in Sect.4, 
Chap.2 of this publication. 

  

Fuel float switches 
100. Servicing the fuel float switches is 
limited to a functional check of the associated 
fuel and electrical systems. If a float switch is 
suspected of malfunctioning it should be 
removed from the tank for further inspection. 
Before a new or repaired assembly is fitted 
check the electrical connector for damage and 
corrosion. The insulation resistance should not 
be less than 20 megohms. 

  

Oxygen equipment 
101. Apart from recharging the bottles at the 
specified intervals and checking the rate of 
flow (36 + 4 Ib/in*) by means of the test set 

RESTRICTED 

D> Ref. No. 26DC/95393 little servicing should be 
necessary for the oxygen equipment. 

Jot pipe temperature 
102. Providing the jet pipe temperature 
system is working satisfactory, servicing is 
imited to normal servicing of the components 

as laid down in the Servicing Schedule. 

  

Line checks 
103. If for any reason the system is suspect, it 
should be calibrated as follows:~ 

(2) Place a precision thermometer up 
the jet pipe outlet one hour before 
taking readings for the calibration. 
Line test from the jet pipe 
temperature resistor in the 
A.A.P.P. compartment, the 
following circuits:- 

(a) Cable F4114 at jp.t resistor 
tve terminal to indicator 

(70P) terminal 2. 

      

(b) Cable F4114 at j.p.t. resistor 
sve terminal to 
(70P) terminal 1. 

(© Cable 4/F2091 at j.p.t. 
resistor +ve terminal to pin 4 
of plug 1.B.1.at the A.APP, 
unit, 

@ Cable 4/F2091 at pt. 
resistor -ve terminal to pin S 
of plug 1.B.1.at the A.AP.P. 
unit. 

(2) At panel 70P, disconnect the 
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electrical cables from jp.. 
indicator terminals 1 and 2. 
Connect a suitable multimeter, set 
to the ohms range, between the 
disconnected cable terminals. 
Check that the circuit resistance is 
25 ohms + 0.1 ohms. 

  

(3) Reconnect the jp. 
electrical cables. 

  

indicator 

Calibration 
104. The Cambridge standard workshop 
potentiometer, Type 44226, is used for 
calibration of the system. Reference to the 
booklet provided with the instrument should 
‘be made paying particular attention to the 
necessity of ‘Re-standardisin, 

  

105. Connect the test set in series with the 
temperature circuit by means of an adapter 
plug (para.108), at 1.B.1. of the A.A.P.P. Take 
the ambient temperature reading of the 
thermometer in the jet pipe and note the 
corrected milli-volt equivalent of 600 deg.C, 
from the milli-volt chart. 

106. By means of the Cambridge 
Potentiometer inject the corrected milli-volts 
into the circuit and check the temperature 
indicator on panel 70P. If necessary, adjust the 
indicator setting screw until the indicator reads. 
600 deg.C. 

  

107, Inject the appropriate millivolts and 
record readings at 700, 500, 400 and 300 
deg.C., with a final re-check at 600 deg.C. 
Tolerance is 2% of reading checked.



NOTE 
The setting screw must be used to set the 
temperature indicator at 600 deg. only. After 
setting, apply a pin point of white paint at one 
end of the screwdriver stot and the indicator 
‘glass, 0. that any alteration after calibration 

will be obvious. 

  

Adapter plug 
108, The adapter plug used in calibration can 
be made up locally and consists of a plug Ref. 
No, 5X/4500125 and a socket Ref. No. 5X/ 
4500186 No.5 pin and socket are connected 
together. The No.4 pin of plug 5X/4500125 
goes to —ve and the No.4 socket of SX/4500186 
goes to #ve of the Cambridge potentiometer. 

EQUIPMENT IN POWER COMPARTMENT 

T.R.U. Type U.3306 
109. At the periods laid down in the Servicing 
Schedule, a visual inspection of the T.R.U. 
should be carried out. Ensure that the unit is 
secure and has not sustained any physical 
damage. Remove the terminal block covers and 
examine the mouldings for cracks etc., check 
that the electrical connections are clean, secure 
and free from corrosion. Remove the side and 
top panels from the unit (quick release 
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fasteners), and make a visual examination of the 
internal components to ensure that there is no 
visible damage. Check electrical connections for 
security and cleanliness. Replace panels after 
examination. A suspected unit should be 
removed from the aircraft for bay servicing and 
a replacement fitted. Further servicing details 

D> will be found in AP.113D-0010-1. 

D> Control unit 
110. At the periods laid down in the Servicing 
Schedule, the control unit should be examined 
to ensure that it is secure and free from damage. 
Examine the electrical connections for security 
and freedom from corrosion, The interior 
components are mounted on two chassis, one 
fixed and the other hinged; by turning the 
hinged chassis about the hinge pin, access is 
gained to all components. Make an examination 
of all components and associated wiring for 
signs of damage. Check electrical connections 
for security and cleanliness. A suspected unit 
should be removed from the aircraft for bay 
servicing and a replacement unit fitted. Further 
servicing information is contained in A.P.113D- 
071231. 

RESTRICTED 

Blowor unit, Type 3PL-182/271 
111. The blower unit is used to supply cooling 
air to the control unit and should be serviced 
LAW, A.P.113E-0380-16. Ensure that the 
electrical connectors and the terminal block are 
secure and free from damage. 

Blower unit, Type CA/1301 
112. The blower unit Type CA/1301, used in 
conjunction with the transformer-rectifier unit 
‘Type U3306, should be serviced LAW. AP 
113E-03199-1, 

Voltage pick-up unit, Type 7702 
113. This unit should be checked for security 
and freedom from damage at the periods laid 
down in the Servicing Schedule, Servicing 
details are laid down in A.P.113D-0009-1 

Voltage pick-up unit, Type 7723 
114, At the times and periods laid down in the 
Servicing Schedule the synchronizing V P.U., 
Type 7723, should be examined for general 
security and freedom from damage. Servicing 
notes are contained in A.P.113D-0009-1 

  

rs
  



  

we
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Precautions 
115. Removal and assembly of the various 
units used on the systems described in this 
chapter should present no serious difficulties. 
Points to be borne in mind are:~ 

(1) Before removing any item of 
electrical equipment ensure that 
the circuit is electrically ‘safe’. 

(2) Always insulate and stow all 
disconnected cables. 

(3) Before connecting cables to units, 
check with the appropriate routing 
chart for correct terminal numbers 
and cable references. 

(Ensure that all bonding is replaced 
and is not damaged in any way. 

Ram air turbine 
116. Full removal and assembly instructions 
for the ram air turbine are contained in Sect.3, 
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REMOVAL AND INSTALLATION 

Chap.11 of this publication. If for any reason 
the alternator connector terminal block is 
disturbed after removal of the alternator 
connectors, itis essential that the instructions 
laid down in A.P.2240C, Vol.1 and 6, Part 1, 
Sect.2, Chap.3 (re anti-tracking varnish) are 
carried out. A phase rotation check outlined in 
para.92A is also necessary. 

  

  

AAP. 
117, Full removal and assembly instructions 
for the A.A.P.P. will be found in Sect.4, 
Chap. of this publication. 

  

D> Control unit, 
118, When removing the control unit, the 
eight bolts holding the two top hat cross 
‘members to the main support assembly should 
be removed (ig.3). The unit can then be lifted 
clear by means of the transport handle. 

119, Re-fitting is the reverse of the above 
instructions. The relevant routing chart should 
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be consulted for cable identification. 

Blower unit, Type 3PL-182/271 
120. Removal of the cooling fan from the 
base of the main support assembly should 
present no problems. When refitting and 
reconnecting the cooling fan correct phase 
rotation should be observed. 

T.RLU., Type U3306 
121. To remove this unit first release the 
clamp holding the air cooling pipe to the unit, 
Remove the eight bolts securing the two top 
hat cross. members to the main support 
assembly and remove the unit complete with 
fan assembly. 

122, If for any reason the fan assembly is 
dismantled, it is essential that when 
reassembled and re-fitted to the control unit 
the terminal block is nearest to the control 
unit, Correct phase rotation must also be 
observed,



 
 

 
 

 
 

  
 
 

   
 

 
 

 
 

 
 

tat sures "an 

cont rust ‘rnin 

 
 

  
 
 

 
 

  
  

 
 

 
 

 
 

 
 

RESTRICTED 

  

Dae 

   
 

   
 

nA coounrnent 

  
  

  
 
 

 
 

 
 

 
 

Tues 

 
 

  
 
 

  wrens 
werersa a 

  

  
 
 

nay eoerot 

 
 

rremuroe courte, PEL 10 F 

 
 

  
  

 
 

 
 

 
   

 
 

  
  

r. 
ua 

 
 

 
 

  
  

  
    

$ 

 
 

RESTRICTED 

Fig, 14 (1) RAT. alternator controls wiSeul/ rece ou ie tues 2559)4



  

RESTRICTED AP 10/8~/902-18 Con} Set § Chop 
ALO Moy 81 

  

  
powsn covoanncnt me 

    
crunara a9r 

    sare       

lunar cage resco denen So 

ee 

t 
5 cone wren -r200 | inpatn Soe      

  

   

  

  

           

      

  

  

  
   

  

  

  

  

  

  

  

1 { 
i 

ee é | ki y Aree mode | Hy 
: pina Z i 1 

2 | { 

‘ i i ot 

eat | i ot 

¢ i | 1 | 
so LM ; 4 i ft 14 

' 1 | uae if i ay || i . 1 os i | 

i | Hi i | re | 4 
{ | tot 

cm hss Ls press i 4 
lena io | + i ot TT tT i of 

CORE TWISTED VN 'A'20, fe 4 [| paeore step wrvm'a'20 | | 14 | toy 
+ | i | 1 | to i; 4 we 
1 4 eae } : OO 

- +t otto 

i 4 rT [too 

| , | | | wore aue ances ane ournen 6 ; ot || TE eet em i | || WeSttnaes hie jo || tawineSe3 oy   
  

  

(2 Sea he 
RE 

3 
AT alternator controls 
1241/ 370 Laos 2503) 
TRICTED



RESTRICTED 

  T ane ‘one cane on cu ar ne | om me | racer | Se 
Br 
o5o— i | : [oat 

bcc ste i SU ISH Sa, 

a pt re / nae 
jaa — Se aa [yep ie Uh yl 

a | Lag 

mance ror CAME | ages oF 
        

  

        
  

  

       
  

  

  
  
      
          

  

  

  

  
    

  

  

  
        
  

      
  

    
      

  

  
        

  

  

        oA   

  
      

  

        
  

                    

  

      
  

  

        

/ 

nore REC caus 10 ac nen 6 mess anaes     
  

om CIRCUIT IMEORPORATES 
OOS. 127, 18321888, 557,263     
  

Fig 15 (I) AARP start and control 
> Fgh ond te mended 
RESTRICTED 

 



  

AP1OIB~1902 -18 Corer), Sect 8,Cn28 5 
RESTRICTED A.L.10 Mer 81 
  

   

       

      
    

           

       

   
    

  

Secu rane. €or cue Aare aay courment i sare once 
      

  

  
  

  

   

  

“Ore sya rt, 

    

im aE re | 
wr Fue. ¢308 

apexes 

  

eounen (stats) 

esi waren 20   
  

Fig.15 (2) A.A.PP. start and contro! 
> Fig Ne ond title omerded 4 
RESTRICTED



RESTRICTED 

  

                        
    

  
         

  

  

  

      

  

    
    

      
  

  

    

  

      
    
        
    
    
      
    

  

      
  

  

  
    

        
  

  

  

        
    

wire’ | SS me ; eset Yemnar] EES fest] are face oma fens anncotin 6 rest 208 Nemes 

um 
sure ae 
yes 
pot soe se ne i ae 

wes. scri4 Sn 
itt 

te 
omar 19 = a = $226 

i a Bae 7 
mine Tae Ce 

ae | een oe 5a a pe na 
Lager ce gr tere ere et snore 73 

toe ‘ALL CABLES TO OE UmIPREN 6 = bay mangast Bnet 

    

  

  
        

      
Fig 16 (1) Interlocking control, pre mod. 975 

RESTRICTED  



  

coun Ned ACTOANATOA PoER 
ane. se 

ys Lie 
pavsrmowr reste | 
inca pane 62? 
  

    

  

2 MEAN SPA Ist Page. 24,       

Testo 

  

ow 
rnc vu xeras 
run 6 

13309 

RESTRICTED AP 1018, 1802-18 Cova Sect &chan 
£90 June 

xT suru acLat rane 747 

Fig. 16 (2) Interlocking control, pre mod.975 
RESTRICTED 

are era ae r702 

Ta  



RESTRICTED 
  

  

                  

  

  
  

  

  

  

  

  

  

  

    

      

     

    

        
  

  

  

      
  

  

    
  

      

  

                
      
      

  

                
  

    
  

            
    
    

  

  
  

moth cinoaon fant] emnse a | ant ame] ya Jone ra, ase 
ce conn at, | cma || aa | ORE | eee 2.) ae PUA APU. CONTROL 8 FUSE PANEL 291 a 

snoven fh, 
saan, 

cour a 

3 pe gigs 2087 
ae - as 22081 

nos. sexisere 

Aare Wo 
aot re. a utes. s2007. & ae 25 3] snot 

oe. 
ae aoe igo oh xr had 

ie Thess 
mere 20. Lo \ 

pa [29078056 omen Ey 
wee bi 

Ties 2065 won 20 > Won gt — a 
seuss moerem wr 
a cara) 2 mes PE aes |g 208 porno Lm 

Teas be 

ie fotsome i urn 
Bre amas 10 urn 6 = 

2am Stowe Ts x i ones Sure. 
reo ester 

  
  

  
  

          
  

Fig.17 (1) Interlocking control (Post Mod 975) 
thea 2578 incerporereg» 
RESTRICTED



  

av stony Past 
AY Pa 82h 

    

    20 RAN Pun DIT PANEL OE 26" 
    

Wey g we Eoin sere 
hue roven ayant 

orn 
Pouth Coe 

RESTRICTED 
AP 1018, 1902-18 Comer | Sect chan 5 

‘ai'90 Jone 74 

xr sors HELAY rane 740 

——— 
senor vr 
kena! 
were 6 \ sare era aer702 

Oo | 
ae 

cr 

Tae 

a 
3   Fig.16 (2) Interlocking control, pre mod.975 

RESTRICTED



RESTRICTED 
  

                      

  

  

  

  
  

  

    
  

  

  

          

    
    

  

  

    

  

            
  

      
  

ra ants dinaacon [owt | rom rae a | ame ame] ayy | ane zi an ie commmyrnce La | mares fae | MY | ace asso] ae ROE Aa anya fate eana a , 

smovnn fh 
saat 

nar be 

marine pe srroeete ues oie sn 
wos e208 

tos sexier 

war fou 
yey ues | enoen 

oF 0 
cur: rae 

igey un a 
o a nn 

Tare oven cour 

ma 

     

    

    
  

FOLLOW moos fe Enooito- 915 Ser ano 2378 
fete test 

      
  

  2295 | unr 20     Faia oar 
        

  

  

    

  

        
  

  

    
      

eo Bee 
sven v DoF B95 
eee ee : 

su ens toa vorncr 6 — Ta BO names ness ote Stren a Es 
ten i [ezonere 

  

  
  

    

  
      

  

Fig.17 (I) Interlocking control (Post Mod 975) 
tyes 2378 incrparatea s 
RESTRICTED 

 



AP 1018-1802-10,Cover } Sect 6 Chap. $ 

  

RESTRICTED AL 90 June 74 

ec] ae seman vn (ore srs aL is 

) ir cee tees] cours 
2 _ 
= Sen Sit, 2 ALTTES aston rests | nner 6 ) ee 

    8309 

ie 

) worn" 
  

200 REAR SPAN DIST PANEL Be. 26" woervn 6 vain   
  

  
D) Enon “Surriy 

) Eonrantwent 
bain hath Fou Our, 

‘ou | L-lotrse cgrttt--> acree ror 

q
t
   Fig.17 (2) Interlocking control (Post Mod.975) 

RESTRICTED



RESTRICTED 

  

                

  

  

‘i a cance aise came aaa came sin cacut oF a Prcraceas tr warren a pave 741 oh 

bE a one. 
ineon rea 

acon pat 1 

  

erens 
ov        fee] a rs cana et 

| pe ee, nse 
A “$ me . t t 

105, — 
oe 
  

  a 2 t 

r
a
     

    

  
       

cance surrute 
% 
  

  

    

        
  

  

rane ear 
        

  
  

  

      raven 27 
          

Aue camces ro uMPREN 
| Guess oTMEmNSE STATED, 

  

  
  

Fig. 18 (D AARP Alternator Control 
RESTRICTED



RESTRICTED 

oven Conran 

% pnion 10 woo to? 
eouanoc unr 1 ism 

  

waste One 

* rransromnen 
ACENFER Ur. Tie 

6 

ez TRANSFORMER 

_|_tase 
Twistee ue 6 

vest Socttr 

raise 
Twist UW, 

Fig. 18(2) A.A.PP Alternator Control 

RESTRICTED 
  

  

102: 18,.Corer 1 Sect. 6 Cop S 
ALGO Sone 74 

rant 29"  



RESTRICTED 
  

nance sor aN ar, cance 
mtr Aare oa, mare rnesct 

  

  

    

18.906 
$ 

        

  

  

  

  

      

  
   

        pre nm 

  

  

      
SEC FIISA 

  

ALL CAMLES TO BE UnIPREN 6 
UMLESS oTwenvisE STATED 

L__Usi- rena tahes   

  

  
     

  

   

  

  

Fig 19 APP sump and cartridge heating 

RESTRICTED 

   



RESTRICTED AB 1018-19028 Covert Sect 6,Choes 
A L.100 ‘seat 75 

  

  

                  
  

  

      

  

    
    

  

  

  

  

  

  

  

  

    

    

   

      
      

  

RecA rant 5 
    Aug cance 10 9         

  

hare sunee nen von | 2 | only | con [rerame] cox [any star ree | ow cupnent con eee 

TARR TRE LEVEE wOIEATER 7 ar et TERS: 
sig eae BY paar g ste sa hoor som we 

orm | | 
ane 

nuns ten 
i estat of rt You ene 35 ty pve roneenavint i {cro ote mpeton To Fe inbiebvon ore sa3-0 Batiane cHeot 8 0 ‘este A WAMBLE NST i Br mnoroc ane corte °F |! 

( i i ns as aceon To et Ii ( wo 07 i | { \® O/ cman: | iy 1 
fume =I iT : ta a Lal 

4 eo 

; cinont. 

ou rnessone 

rue rus rae 
sol __Fen rnessane Td TARR on alee 

ot jst 

rent rose & : 

  

ep TOMERATIAE ible ser ta/son3 

  

  
  

  

engine services 
et pine resistor nom 1/H16309 > 
RESTRICTED 
 



RESTRICTED 

  nave common [cane 
rave. ror | mtr 

      
ane ote Hrd aioe bony Arurese ancuy ran car | CAME wane ay ease) aap mone 

                

   
        

[ 

    

  

  

ESA 

   
est Psi 3 

roa 

  

   
   

      

scvuaTon 
23 

  

  

  

             
  

            
  

      
    
    
    
  

  
  

Fig.21 AARP fire extinguisher system 
RESTRICTED  



This file was downloaded 
from the RTFM Library.

Link: www.scottbouch.com/rtfm

Please see site for usage terms,
and more aircraft documents.

https://www.scottbouch.com/rtfm

