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Introduction DESCRIPTION starting circuit is controlled by an engine 

1. This Group contains the description 
and operation of the engine starting circuit 

installed in this aircraft, together with 

the information required to maintain the 

equipment in an efficient condition. 

Routeing and theoretical circuit diagrams 

are also included. For a general descrip- 

tion of the aircraft electrical system, 

reference should be made to Groups Al., 

A2, and A3. Detailed information on the 

standard items of equipment used will be 

found in the Air Publications listed in 

Table Ly 

Engine starting 

2. The engine is started through the 

medium of a cartridge-fired triple-breech 

turbo-starter mounted on the forward end 

of the engine and the starting cycle is 

automatically controlled by a time switch 

located on the rear face of frame 6 in the 

cabin. Allthe engine services are protected 

by a 35 amp. circuit breaker located on 

the centre console in the cabin and are 

also provided with their own fuses. The 

supply from the circuit breaker to the 

RESTRICTED 

master switch on the leg panel in the 

cabin. Apart from controlling the starting 

circuit, the master switch also controls 

the supply to the fuel tank booster pumps, 

the fuel pressure indicator, the emergency 

fuel pump solenoid and the a.c. supplies 

control circuit. The cartridges are selected 

and the time switch cycle initiated by 

pressing the push button of the engine 

starter switch, located on the leg panel. 

3. The igniter plugs in the engine com- 

bustion chambers are supplied from two



TANK PUMP = é& TEST SWITCH 
TO CCT CH CCT. BP 35 AMP. 

2 
TO CCT FP = 

5 AMP. 
TO CCT EF ENGINE. bk" tae MASTER 2 G) ROAD 
TO CCT BP one af 

SA6 VO ® ©) 

OTHER CCT'S REFERRED TO SA.2 5A.32 
CH... A.C. SUPPLIES. 
FP... FUEL PRESSURE 2-92 AMP Y 10 AMP. 
€F... EMERGENCY FUEL PUMP LOAD SA28 — 
BP... TANK PUMPS IGNITION 

ENGINE STARTING SWITCH SAz2 RELIGHT SWITCH RELAY'Y TYPE SI TYPE FJ B/A/S SWITCH r 1 ' © @ ® 

d 430 OHMS 

PA O F— 1230HMS 

—i itt sao 
a a SA34 

, z_ 

4 8 : * . L _ 
SAI4 . 2 

er Sore 

BREECH 
1 tk 

BLADE 
CONTACT J » AAA inane LA AAA AAA 

BREECH CAP—___j_J j| 
SLIP RING © rd it 

‘3 
SPRING 
CONTACT TIME SWITCH CONTACT SEQUENCE AA . 

B,C &D CLOSED AT START FIRING PIN—____oj CLUTCH ENGAGED A CLOSES 
STARTER e) C OPENS AFTER 5 +2 -O SECS. 
CARTRIDGE B OPENS AFTER 29% 2SECS. \ 
TYPE N9I0 MK.! a ,\ CLUTCH DISENGAGED A’ OPENS HI GH ENERGY Hit HIGH ENERGY He NI No? AFTER 29% 2 SECS. . IGNITION UNIT coe it IGNITION UNIT ~ i|! 

D OPENS |SEC. MIN. AFTER B PORT. TYPE ° ih STAD TYPE H = (OVER RUN) C/10/T/5/3 CHo/T/s/3 
— kd 

“ 

) g somes se \ ) cana a 46 ITCH 5 TYPE TBS 720 MK. (El aty POTENTIAL We FHHIATISS SEE oe ERIE : EQUALISER a 4 
LINK [J = = -_ a 

v ¥ Ad ¥ 

Fig.1. Engine starting (theoretical) 

RESTRICTED 



F.S./2 * 

high energy ignition units mounted on the 

starboard side of the centre fuselage between 

frames 35 and 36. The supply to these units is 

controlled by relay Y, which is mounted on the 

supply panel in the front fuselage and energized 

by the ignition and relight switches in series, 

located on the leg panel and high-pressure fuel 

cock handle respectively, The ignition switch is 

provided with a guard to retain it in the ON 

position and the ignition units are independ- 

ently fused. 

Operation 

4. To understand the function of the engine 

starting circuit, it is necessary to trace the 
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sequence of operations which occur when the 

engine is started. It should be noted that the 

starter circuit breaker, the engine master switch 

and ignition switch must be ‘ON’ before a start 

may be made. The ignition switch is normally 

locked ON. 

5. At the commencement of the starting 

cycle, contacts B, C, and D of the time switch 

(fig.1) are all closed, but the clutch is disen- 

gaged and contacts A are open. When the 

engine starting switch push-button is pressed, 

the firing circuit to one of the three cart- 

ridges in the turbostarter is selected by a rotary 

selector switch, which is mechanically inter- 

locked with the push-button. As a safeguard 

against short-circuits between the cartridge firing 

TABLE 1 

Equipment type and Air Publication reference 

Equipment Type Air Publication 

@)) Turbostarter, T.B.S.720, Mk.1 

Cartridge selector switch, F.J.B./A/5 or 

F.J.B./A./3 

Engine master switch, C.W.C. M8 XD789, No. 4 

Ignition switch C.W.C., Type XD779, No.4 

Time switch, F.H.M./A/25 

Limiting resistor, F.K.X./A.1 . 

Starter circuit breaker B.T.H. Type L.G. i 

35A B.1 (Modified to Hawker Drg. F.242935 ) 

Ignition units, Type C.10-TS/2 or 3... 

Ignition relay, Type S, No.1 ws 

Engine relight switch, Dowty 5162, Mk. 2. 

A.P,103D-0203-D. | 

A.P.113D-1329-16 

»* A P.113D-1100 series 

_ a A.P.113D-1404-16 

Pe .» A.P.113D-1900 series 

sai A.P.113D-0903-1 

A.P.113L-0109-16 

A.P.113D-1309-1 

A.P.113D-1 108-1 

T.P. (E) 22802 

RESTRICTED 

A.P.101B—1305—1B, Sect.5, Chap.1, Group C.1 

A.L.46, Aug.1974 

circuits, the remaining two cartridges are short- 

circuited to ‘earth’ by a rotary shorting contact, 

which is also mechanically inter-locked with the 

push-button. As the push-button contacts are 

closed, a supply is fed to the firing circuit of the 

selected cartridge via contacts C of the time 

switch and the cartridge is detonated, thus re- 

volving the engine. At the same time a supply 

is made to the time switch motor and to relay 

Y. The high energy ignition units are then ener- 

gized, to supply the igniter plugs, by the clos- 

ing of the relay’s contacts. Also, the time switch 

motor commences to run. The time switch 

clutch is energized via the contacts D and, as the 

clutch comes into engagement, contacts A are 

made to supply a feed, via contacts B, to the 

starting switch hold-in solenoid. This solenoid 

causes the push-button to remain depressed, 

thus preventing a second cartridge from being 

fired until sufficient time has elapsed to ensure 

that no damage will be suffered by the engine 

due to overspeeding. 

6. All these operations take place simul- 

taneously and the starting cycle is now inde- 

pendent of outside control, with the exception 

of the starter circuit breaker, engine master 

switch and ignition switch, which may be used 

to stop the cycle in an emergency. This is not 

recommended, however, unless absolutely neces- 

sary. 

7. Five seconds after the commencement 

bp of the starting cycle, contacts C open to
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break the supply to the cartridge firing 

circuit and, after 29 seconds, contacts B 

open to break the supply to the starting 

switch hold-in solenoid. The push-button 

contacts open to break the supply to the 

time switch motor and relay Y, thus stop- 

ping the time switch and de-energizing the 

high-energy igniter units. As the clutch in 

the time switch disengages, contacts A 

open and the remaining contacts re-set in 

preparation for the next start. It should be 

noted that the contacts D of the time switch 

are provided as an overrun Safety limit 

Switch, which comes into operation when 

the unit is being tested on the bench with- 

out being connected to an engine starting 

switch. Under this condition, should the 

motor be supplied inadvertently for more 

than 29 seconds, contacts D will open 1 

second after contacts B to allow the unit 

to re-set and commence another cycle. 

8. The relight push-switch, when 

pressed, energizes relay Y independently 

of the normal starting circuit and is used 

to energize the high energy igniter units 

when it is required to re-light the engine, 

in flight. 

SERVICING 

General 

9. For general servicing of the electrical 

system as a whole, reference should be 

made to Group A.1 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 time switch 

T.P.(E) 22804 
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motor should also be examined to ensure 

that they are in good condition. Apart from 

the standard bench testing and servicing of 

the components as described in the appro- 

priate Air Publications quoted in para.1, 

no further servicing should be necessary. 

Testing engine starter circuit 

10. To ensure that a high resistance to 

‘earth' does not exist in the engine start- 

circuit wiring, the following tests must be 

made. This is important as a high resist- 

ance earth may result in the firing of two 

cartridges simultaneously with consequent 

damage to the aircraft and injury to per- 

sonnel. 

(1) Remove all the cartridges from the 

Starter and then remove the local 

earthing wire between terminal 9 on 

the engine starting switch and terminal 

10 on the leg panel, at terminal 9. 

Using a Type D testmeter (Stores 

Ref.108/10610) with a 0 to. 1 ohm. - 

0 to 10 ohm. resistance range exten- 

sion unit, check that the resistance 

between terminal 9 on the switch 

and earth does not exceed 1.0 ohms. 

(2) Using a standard Air Ministry bonding 

tester (Stores Ref.5G/2126) check that 

the resistance to earth of the local 

earthing wire removed from terminal 9 

of the starting switch, does not exceed 

0.025 ohms. 

(3) Still using the bonding tester, ensure 

that the starter body is earthed to the 

airframe. The resistance should not 

exceed 0.025 ohms. 
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(4) Disconnect cable assembly C.3 from 

the plug on the engine and cable 

assembly F.64 from the time switch 

in the cabin. 

(5) Using the Type D testmeter, check 

that two of the three pins A, B or J 

of the socket of cable assembly C.3 

are connected to pin L Test the 
remaining pin with a 250 volt Megger 

to ensure that it is not connected to 

earth. 

(6) Press the starting switch once and 
repeat test (5). Repeat this operation 

and test four times. 

(7) Using the Type D testmeter check 

that the resistance between pin 1 of 

the socket of cable assembly. F.64 

and earth is 165 + 12 ohms, i.e. con- 

tinuity resistance of push-button 

solenoid. 

(8) Feconnect cable assembly F.64 to the 
time switch plug, cable assembly C.3 

to the engine plug and the local earth 

wire to terminal 9 of the starting 

switch. Insert three cartridge test 

units into the starter and proceed with 

a functional check as follows:- 

(a) Close the engine master switch 

and press the starter switch once, 

Note which indicator light glows 

in the cartridge test sets. (Only 

one light to be on during any one 

cycle).



(b) 

(c) 

Wait 30 seconds, noting that the 

starting switch button is held in 

during this time. When the starting 

switch button has returned to its 

normal position press it again, 

etc. 

Repeat this test at least six times 

and ensure that the lamps indi- 

cate in their correct sequence. 
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(9) When the tests are completed, remove 

the cartridge test units and move the 

engine master switch to the ‘OFF’ 

position. 

REMOVAL AND ASSEMBLY 
Genural 

ll. Once access has been obtained, the 
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removal and assembly of the electrical 

equipment forming the engine starting 

circuit should present no unusual diffi- 

culties. The removal of the equipment 

panels, which carry certain engine starting 

components, is fully describedin Group A.2 

of this chapter, while the location and 

access to all the components is indicated 

in Group A.3 also of this chapter. 

T.P. (E) 22805 



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

