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1. The major components employed in the engine 
starting and control circuits are quoted below, 
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DESCRIPTION 

General 

2. The engine is started through the medium of a 
liquid fuel starter mounted om the forward end of the 
engine and the starting cycle automatically contrelied 
by a Mk. 26 time switch unit located on the starter 
access door, An electricaliy driven blower and fuel 
pump Type DIV. 1446 supplies the combustion chamber 
of the starter and is mounted vertically below and 
forward of this component, The blower feeds air 
drawn through a filter directly from the atmospheres 
and the pump supplies iso propyl nitrate Prom the 
starter fuel tank fitted above the pimp on the port 
side of the fuselage, The flow of starter fusi is 
controlied by a Type IK.17i1954 solenoid valve 
attached tc the afi face of the main spar on the 
starboard side, The starter Mk.8 HF 1 ignition box, 
mounted together with the time switeh contbrel unit 
on the starter access door, is energized by a Type 
IK.11952 pressure switch fitted te frame 26 and 
de- energized by another pressures switch, incorporated 
in the solenoid valve unit. 

3, <All the engine services except the main 
ignition, which is independently fused, are protected 
by a circuit breaker located on the cabin starboard 
shelf and are also provided with theis own fuses. 
The supply Prom the cicowit breaker to the starting 
cirsuit is controlled by the engine master switch 
mounted on the leg panel im the cabin, The 
starting cycle is commenced by depressing the starter 
push switch,. also mounted on the leg panei, Apart 
from controlling the engine starting circuit, the 
engine master switch supplies current to: the fuel 
tank booster pumps, the fuel. pressure indicator anid 
the A.C, suppiies circuit, 

ik. Two high energy ignition units, supplying the 
ignitor plugs in the engine combustion chambers, are 
mounted one om eash side of the fuselage between 
frames eo? and 36, The supply to these units is 
HAL, RESTRICTED 

sontrolled by a relay positioned on the supply 
panel, This relay is energized by the ignition 
switch situated above the starter push switch, via 
the normally closed contacts of a time delay switch 
mounted under the cabin port shelf, 

Operation 

5 To understand the function cf the ergine 
starting circuit, it is necessary to trace the 
sequence of operations which occur when the starter 
push switch is depressed, [It should be noted that 
the starter cireuit breaker, the engine master switch 
and the ignition isolatien switch must alli be closed 
before a start may be made, The ignition isolation 
switch is normaliy locked ON. As the theoretical 
diagran given in fig.i shows, contacts B, D and F of 
the control unit, contacts A te Bof both the high 
and ignition pressure switches and the contacts of 
the overspeed cut-out, are ali made at the commence= 
ment of the starting cycle, 

6, When the starter push switch is depressed, 
current flows through contacts B to energize the time 
switch motor and through contacts D to energize the 
relay in the combined fuel and air pump circuit 
breaker, thus causing the pump and blower unit to 
commence operation, At the same time the slug relay 
is energized via the high pressure and ignition 
switches, which are also supplied from contacts D. 
When the time switch clutch engages, contacts A 
are made and maintain the circuit supply independentiy 
of the starter push switch, making it unnecessary to 
depress this switch for longer thax abowt 1/8 seconds 
to commense the starting cycle. Air frau the 
blower enters the combustion chamber to scavamage any 
fumes from a previous start and to provide clean air 
for combustion, while fuel from the pump is retumed 
te its tank via the two way solenoid vaive, The 
slug relay closes its contacts after it has been 
energized for 1/8 seconds, thus energizing the 
overspeed relay, via contacts F and the overspeed 
wub-out, The making of the overspeed reiay contacts,
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duplicates the supply to the pump motor circuit 
breaker, via contacts F, and to the slug reiey, via 
the high pressure and ignition switches. 

7. After 13 seconds, contacts D open, thus the 
supply to pump motor circuit breaker and the slug 
relay solenoid is no longer duplicated, When the 
air scavenge is complete one second later, contacts 
E make to energize the scleroid valve, This valve 
operates, transferving the flow of fuel to the 
starter combustion chamber, which it enters through 
atomizers and mixes with the air. The pressure 
created in the fuel line by the flow through the 
atomizers is made to operate the ignition pressure 
switch, The function of this two way switch is to 
break the supply to the coil of the slug relay and to 
energize, through its contacts A to CG, the starter 
ignition unit, which in turn causes the ignition 
plugs in the combustion chamber to spark and ignite 
the mixture thus turning the starter. The increase 
of pressure in the fuel line which the combustion 
causes operates the two way high pressure switch. 
This stops the operation cf the ignition unit by 
isolating the supply. Ccntacts A to 6, cf the 
switch, then supply the relay in the pump motor 
circuit breaker, which has been maintained in the 
energized state by the deley in the opening of the 
Slug relay's contacts, 

8. The overspeed cut-out, which operates from a 
governor in the starter, will open when the ermine 
reaches idling speed, This is normally 54 seconds, 
after ipnition im the starter, the engine having 
been Jit during this period by plugs supplied ficum 
two high emrgy ignition units, These units are 
supplied from a relay which is energized throughout 
the starting cycle, via the somally closed contasts 
B of the time delay switch, by the starter push switch | 
Followed by contacts A. When the overspeed cuti- 
out operates, the overspeed relay is de~-energized 
and the control unit contacts return to their pre- 
start positions, The overspeed relay opens tinis 
de~energizing the relay in the puwp motor circuit 
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breaker, The pump then ceasesoperation, releasing 
the pressure in the fuel line. When this cccurs, 
both the pressure switches retusn to their pre-stars 
position, After completion of the starting cycle 
which is nomailly 8 seconds from the time the starter 
push switch is depressed, the starter disexgages 
from the engine, and as it slows down the overspeed 
cut-out returns to its closed position, 

9, The re-light switch, when made, energizes the 
time delay switch, which after approximately 1 second, 
brakes contact B and makes contacts C to supply. the 
ignition relay independently of the normal starting 
eireust, It is used to energize the high energy 
igniter umits when it is required to relight the 
engine in flight, Contacts C of the delay switch 
remain made for approximately 30 seconds after which 
they open and contactsB make again, to return the 
circuit to its nomal condition, 

False starts 

40, If the engine reaches idling speed without 
igniting, the overspeed cut-out will operate as in 
the case of a successful start. In all other 
instances of False starts the time switch motor will 
run for 48 secs, and no further attempt to start the 
engine may be made until this period has elapsed, 
In the event of a start being attempted without any 
fuel. in the starter tank, neither of the pressure 
switches will operate and sontacts F wiil stop the 
pump moter when they open after 3% secs, If the 
system is operated with fuel, but the mixture fails 
to ignite, the bigh pressure switch will not operate 
and the pump motor will stop when the contacts of 
the slug relay open after just under 3 seconds from 
the start; of the cycle. In the case of the mixture 
igniting initially but not maintaining combustion, 
the high pressure switch will operate but return to 
its pre-start position aimost immediately and the 
pump motor will step as in the previous case, 
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SERVIC ING 

General 

41. For general servicing of the electrical system 
as a whole, reference should be made to Group A of 
this chapter, All the components should be kept 
clean and the contacts of the switches, relays, etc., 
inspected for signs of pitting, which if found must 
be removed in the approved manner, The brushes of 
the motors should be examined to ensure that they are 
in good condition, Apart from the standard bench 
testing and servicing of the components described in 
the appropriate Air Publications quoted in Para,1 of 

this Group, no further servicing should be necessary. 

Testing high erergy igniter units 

41A. The high energy units, Type C.10TS/2 employed 
in this circuit are to be checked as follows to ensure 
that they are suitable for this aircraft, All the 
tests are to be carried out with suitable H.T, cables 
and discharge plugs fitted, Care mist be taken not to 
touch the H.T, connections of the units or plugs when 
the units are operating, and an operated unit must 
be discharged before handling, or otherwise a lethal 
shock can be received:~ 

(1) Connect a pie volt d.c, supply to the units in+ 
put connection, observing the correct polarity 
and check:= 

(a) That the input current measured on a d.c, 
moving coil instrument does not exceed 2,5 

amps. - 

(b) ‘That the plug discharges at not less than 60 
times per minute. 

(2) Connect as in operation (1), but with a a9 
volt d.c. supply and check that the time for 
10 discharges at plug does not exceed 12 
seconds, This test must not exceed 3 minutes, 

% (3) Connect as in operation (1) ,but with a 1659 
d.c, supply and check that the input current does 
not exceed 4 amps, Any units which take more 
than 4 amps. are unsuitable for this aircraft. 

The above checks must be made by tapping 
down the battery and NOT by means of a dropping 
resistor. 

REMOVAL AND ASSEMBLY 

General 

12, Once access has been obtained, the removal 
and assembly of the equipment forming the engine 
starting and control circuits should present no 
unusual difficulties, The location and access to 
all the equipment employed is fully described in 
Group A of this chapter, 
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