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Equipment employed 

1. The major components employed in 

the a.c. supplies circuit are quoted below, 

together with the appropriate Air Publica- 

tions to which reference should be made 

for a detailed description and the necessary 

servicing required to maintain them in an 

efficient condition. 
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DESCRIPTION 

A.C. supplies 

Introduction 

2. The a.c. supply is 115 volts, 400 

cycles per second, 3-phase, obtained from 

four inverters mounted on the cabin floor 

behind the seats. The inverters are auto- 
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Fig, 

matically controlled by torque switches 

and relays contained within the a.c. junction 

box situated on the starboard side of the 

cabin and are operated in two separate 

groups, each consisting of a main and 

standby inverter. The inverters are each 

supplied via a separate circuit breaker 

mounted on a panel adjacent to the a.c. 



junction box and are also provided with 

magnetic indicators to show which inverters 

are operating. 

Circuit principles 

3. The principle of the circuit is that 

the standby inverters commence operation 

to supply the a.c. loads immediately the 

engine master switch is closed. When the 

engine is started and the generators come 

on the line, the main inverters commence 

operation and supply two torque switches, 

which when the inverter output is sufficient, 

close their contacts to cut-out the standby 

inverters and allow the main inverters to 
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supply the loads. Once the main inverters 

are on the line, a portion of the control 

circuit is locked and cannot be operated 

again unless resetting action is taken. 

Failure of a main inverter releases its 

associated torque switch and automatically 

brings the standby inverter into use. 

No.l group 

4. Inverters No.1 (main) and No.4 

(standby) and their control equipment form 

No.1 group. This group normally supplies 

the gyro compass installation and the 

magnetic amplifiers of the cabin tempera- 

ture, autostabilizer and engine top tempera- 

ture control circuits via No.1 inverter. 

TABLE 1 

Equipment Type and Air Publication reference 

Equipment Type Air Publication 

Inverters, Type LOOA 1... 6. cae see vee 

Torque switches, Type B.1, E.A.P.2312... 

Circuit breakers, Type A.3...  ... see aes 

Test switches, single-pole change over 

centre off (Stores Ref. 5CW/7539) 

Standby and reset selector switches, 

single-pole, change over, no off 

position (Stores Ref.5CW/5823) 

Relays, Type S.1, 8.3 and 8.M.5, A.N.25 

Port artificial horizon magnetic 

indicator, Type B.2 

Magnetic indicators, Plessey 

Type 7CZ.93135/55 

we oo = A.P.4343B, Vol.1, Book 3, Sect.16 

«. A,P.4343B, Vol.1, Book 2, Sect.22 

.. A.P.4343B, Vol.1, Book 2, Sect.10 

... A.P.4343C, Vol.1, Book 1, Sect. 1 

A.P.4343C, Vol.1, Book 2, Sect. 3 

A.P.4343E, Vol.1, Book 4, Sect.18 
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No.2 group 

5. Inverters No.2 (main) and No.3 

(standby) and their control equipment 

form No.2 group. This group supplies the 

artificial horizons, Mk.28 altimeter and 

oil pressure gauge from No.2 inverter 

with No.3 invertor acting as a standby. 

Indicators 

6. A pair of two-way magnetic indicators, 

which show the words MAIN, OFF and 

STANDBY are mounted on the centre 

console to give visual indication of which 

inverter of each pair is operating. A further 

magnetic indicator situated adjacent to the 

pupil’s artificial horizon is provided to 

indicate when this instrument is being 

operated by the standby inverter. 

Test switch 

7. | The operation of each pair of inver- 

ters and the automatic change-over circuit 

may be tested on the ground by the use of 

a test switch, which is used in conjunction 

with two standby and reset selector 

switches. The test switch is marked 

NORMAL - TEST GP-1 and TEST GP.2 

and is mounted at the bottom of the gen- 

erator control panel. The reset selector 

switches marked NORMAL and STANDBY 

are located on the centre console. 

Operation 

Starting up on standby inverters (fig.1 and 2) 

8. When the engine master switch is 

placed in the ON position and before the 

engine is running, a battery supply through 

the engine starter circuit breaker will 

T.P.(E)-10736 
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energize relays B and F via the closed 

contacts 4-4a of relays D and H. With 

relays B and F energized, contacts 1-la 

will be made and a supply fed to No.3 

and 4 inverters via their circuit breakers, 

and these inverters will both commence 

operation and feéd the phase bus-bars 

in the a.c. junction box via contacts 6-6a 

and 8-8a of relays D and H. The compass 

‘installation, Mk.28 altimeter and arti- 
ficial horizons, together with the mag- 

netic amplifiers and the oil pressure 

gauge will thus commence operation. 

The supply. to ‘the oil pressure gauge 

and Mk.28 altimeter is, however, taken 

through auto-transformers, which reduces 

the voltage to the value required by 

these instruments as described in Sect.5, 

Chap.2. 

9. The supply to the inverters also 

energizes, via contacts 2-2a of relays 

D and H, one coil of each of the two-way 

magnetic indicators, which when energized 

in this way, show STBY to indicate that 

the standby inverters are operating. The 

d.c. bias supply for compass correction is 

also taken from contacts 2-2a of relay H 

via the closed contacts 2-2a of the de- 

energized relay J. The port artificial 

horizon’s standby magnetic indicator will 

be de-energized under this condition and 

show white to indicate that this instrument 

is being operated by the standby inverter. 

Change over to main inverters 

10. When the engine is started and the 

output from each electrical generator is 

sufficient to close the main circuit breakers 

T.P.(E) 10787 
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(Group B.1), relays A.2 and B.2 (fig.f) are 

energized by a supply from terminal 8 of 

these circuit breakers and close their 

contacts. Contacts l-la and 3-3a of relay 

A.2 and B.2 complete the supply from the 

circuit fuses to terminal 2 of the two 

standby and reset switches No.1 and No.2, 

which when in the, NORMAL position 

energize relays A and E via the closed 

contacts 2-2a of the de-energized relays 

C and G. At the same time, a supply is 

also made to contacts 1 of relays C and G, 

contacts 4 of the torque switches, contacts 

2 of relays N and P and to contacts 1 and 

3 of relays D and H in preparation for 

supplying the hold-on control circuits for 

No.1 and 2 inverters. 

11. With relays A .and E energized, 

contacts 1 and la will be made and a 

supply fed to No.l and 2 inverters via 

their circuit breakers, and these inverters 

will both commence operation to feed the 

torque switches and contacts 5a and 7a of 

relays D and H. The supply to No.1 inver- 

ter also feeds contact 1 of relay J to 

maintain the d.c. bias for compass correc- 

tion when this relay is energized. When 

the inverter output reaches 100 volts, the 

torque switches will close their contacts 

and energize relays N and P from the 

supply fed to their contacts 4 (para.10). 

When relays N and P are energized, con- 

tacts 2 and 3 make and conduct the supply 

fed to contacts 2 (para.10) to the coils of 

relays D, H and J, together with one of 

the solenoid coils of each two-way magnetic 
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indicator and the coil of the port artificial 

horizon’s magnetic indicator. 

12. With relays D and H energized, con- 

tacts I-la, 3-3a, 5-5a and 7-7a are all 

made and the remaining contacts 2-2a, 

4-4a, 6-6a and 8-8a are all broken. Contacts 

3-3a supply the coils of relays C and G, 

which are thus energized and break con- 

tacts 2-2a and make contacts 1-la. Relays 

A and E will not, however, be de-energized 

as the supply to their coils is maintained 

from the closed contacts I-la of relays D 

and H. Contacts l-la of relays C and G 

form a hold-on circuit to maintain these 

relays in the energized state. 

13. Should the output of No.1 or 2 inver- 

ters fail (para.l6), relays A, D, E andH 

will be de-energized. Relays A and E 

cannot, however, be re-energized by the 

feed via contacts 2-2a of relays C and G 

and restart the inverters, due to the fact 

that relays C and G are still self main- 

tained in the energized state. If relays A 

and E were capable of being energized 

under failure conditions, the main inver- 

ters would operate and attempt to come on 

to the line again, which may result in 

hunting of the torque switches and relays. 

14. Contacts 5-5a and 7-7a of relays D 

and H, when made, feed the output of 

No.1 and 2 inverters to the phase bus- 

bars, which have been isolated by the 

opening of contacts 6-6a and 8-84 of 

relays D and H, thus the equipment origi- 

nally supplied by No.3 and 4 inverters will 
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Fig.2. A.C. supplies No.2 group (theoretical) 
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cease operation when contacts 4-4a of 

relays D and H open and de-energize 

relays B and F. The original supply for 

compass correction and that to the two- 

way magnetic indicators is also isolated 

by the opening of contacts 2-2a.of relays 

D and H and by the de-energizing of relays 

B and F. 

15. With relay J energized, contacts 1-la 

are made and complete the d.c. bias sup- 

ply for compass correction (para.i11). 

The supply from contact 3 of relays N and 

P (para.l1), also feeds one solenoid coil 

of each two-way magnetic indicator and 

the port artificial horizon’s magnetic 

indicator, When the two-way indicators 

are energized in this way, they both show 

the word MAIN to indicate that the main 

inverters are operating and when the 

artificial horizon’s indicator is energized 

it shows black to give the same information. — 

Main inverter failure 

16. Should either No.1 or 2 inverter fail, 

No.3 or 4 inverter will automatically 

re-commence operation to act as a standby 

supply to maintain operation of the a.c. 

equipment. As an example of the automatic 

change-over circuit, take the case in 

which No.1 inverter fails, As the output 

from No.1 inverter falls to less than 100 

volts, the contacts of No.1 torque switch 

will open, thus isolating the supply to 

telay P, which will be de-energized. 

With relay P de-energized, its contacts 2 

and 3 will open, thus isolating the supply 

from the coil of relay H, the coil of relay 

J and the two-way magnetic indicator, 

which are, therefore, all de-energized. 

With relay H de-energized, contacts l-la, 

3-3a, 5-5a and 7-7a are all broken, while 

contacts 2-2a, 4-4a, 6-6a and 8-8a are all 

made and with relay J de-energized con- 

tacts 1-la are broken and contacts 2-2a 

made to maintain the d.c. bias supply for 

compass correction from another source. 

17. As contacts 1-la of relay H open, 

telay E is de-energized to open circuit 

the supply to No.1 inverter and at the 

same time the output of the inverter is 

isolated from the phase bus-bars by the 

opening of contacts 5-5a and 7-7a. The 

opening of contacts 3-3a will have no 

effect on relay G as this relay is self 

maintained in the energized state by the 

hold-on circuit (para,12), The closed 

contacts 4-4a of relay H will complete 

the supply from the engine master switch 

to energize relay F and in turn will com- 

plete the supply from the circuit breaker 

to No,4 inverter, which will commence 

operation and feed the phase bus-bars, via 

the closed contacts 6-6a and 8-8a of relay H. 

18. The supply to the inverter also feeds 

via the closed contacts 2-2a of relay H, 

one coil of the two-way magnetic indicator, 

which when energized in this way, shows 

STBY to indicate that the standby inverter 

is operating. The d.c. bias for compass 

correction is also taken from this source 

to contacts 2-2a of relay J. The whole 

change-over operation takes place auto- 
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matically and the only indication of failure 

is given by the magnetic indicator. A 

similar change-over sequence takes place 

between No.2 and 3 inverters if No.2 

inverter fails and will also occur should 

the supply to No.1 or 2 inverter fail due to 

a fuse failure or open circuit. 

Generator failure 

19. If one or the other of the electrical 

generators fail and opens the contacts of 

its main circuit breaker, either relay A.2 

or B.2 will be de-energized and open its 

contacts, but the supply to the inverter 

control relays will be maintained via the 

contacts of the other relay, since these 

relays are wired to duplicate the supply 

from the circuit fuses. When the engine 

master switch is placed in the OFF posi- 

tion, to stop the engine, and the contacts 

of both generator main circuit breakers 

open, relays A.2 and B.2 are both de- 

energized and open their contacts, thus 

isolating the supply to the inverter control 

telays and magnetic indicators, which are 

all de-energized. No.l and 2 inverters 

will cease operation as contacts 1-la of 

relays A and E open and the magnetic 

indicators will each show the word OFF 

when de-energized. The de-energizing of 

relays D and H, will not cause No.3 and 4 

inverters to re-commence operation as the 

supply to relays B and F is isolated at the 

‘open’ engine master switch. 

Ground testing 

20. To test inverters No.1 and No.2 

when the aircraft is on the ground with the 

o
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engine stopped, an external supply must be 

connected to the aircraft, a supply is then 

available at terminal 2 of the inverter test 

switch via contacts 3-3a of relay Q (Group 

B.1), Placing the test switch to the 

TEST GP.1 position energizes relay A.2 

via contacts 1-2 of the test switch thus 

operating inverter No.1. Placing the test 

switch in the TEST GP.2 position energizes 

relay B.2 via contacts 2-3 of the test 

switch thus operating inverter No.2. The 

inverters operate in a similar manner to 

that described in para.10 to 15. The opera- 

tion of the Tacan test switch is described 

in Group H.1. 

Flight testing 

21. When the standby and reset selector 

switches are placed in the STANDBY 

position the hold-on circuits of relays C 

and G are released and relays A, D, E 

and H are all de-energized so allowing 

the standby inverters to function as during 

the circuit starting operations described 

in paragraph 8. The switches are used, in 

flight after failure of a main inverter, to 

reset the circuit and allow the main inverter 

to come back on the line if its failure was 

of a temporary nature. The switches may 

also be used, on the ground, to simulate 

failure of the main inverters while relays 

A.2 and B.2 are energized so that the 

standby inverters and change-over circuits 

may be tested while the engine is running. 

SERVICING 
General 

22. For general servicing of the electrical 

system as a whole, reference should be 

T.P.(E)24519 
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made to Group A.1. Apart from keeping all 

the components clean and carrying out the 

standard routine tests of security and 

serviceability as described in the appro- 

priate Air Publications listed in Table 1, 

the only other servicing is the testing of 

the main and standby inverters as des- 

cribed in the following paragraph. 

Testing main and standby inverters 

23. During daily servicing and before 

each flight, the operation of the main and 

standby together with the 

automatic change-over circuit must be 

inverters, 

tested for correct functioning by use of 

the test and selector switches, as follows:- 

(1) Ensure that the hood is open and that an 

external supply is connected to the air- 

craft’s external supply plug (Group A.1). 

q Check that the altimeter power supply 

switch (post mod.1378) is set to 

NORMAL. 

(2) Switch on the engine master switch and 
check that the inverter changeover indi- 

cators show that both the STANDBY 

inverters are operating and thus supplying 

the compasses, the artificial horizons, oil 

q > pressure gauge and Mk.28 altimeter /pre- 

mod.1378}. For post mod.1378 aircraft 

check that the Type F.I.45E inverter and 

altimeters function as described in Chap. 

2, Group 3A, App.1. 

(3) Place the test switch on the generator 

control panel to the TEST GP.1 

position, check that the compass 

group indicator shows that the MAIN 

(No.1) inverter is operating and thus 

supplying the instruments originally 

supplied by the STANDBY (No.4) 

RESTRICTED 

A.P.101B—1306—1B, Sect.5, Chap.1, Group E.1 

4) 

6) 

(6) 

A.L.47, Nov.77 

inverter. Check the operation of the 

No.1 selector switch, i.e. selecting 

STANDBY causes the compass group 

indicator to show STANDBY. 

Trip the No.l main inverter circuit 

circuit breaker, thus simulating a 

failure of the compass group main 

inverter. Check that the compasses 

continue to function however as these 

are now supplied by standby inverter 

No.4. The compass group indicator 

will now show STANDBY. 

Reset the No.1 (compass group) main 

inverter’s circuit breaker and note 

that there is no resulting change 

in the operating of the inverters. 

Momentarily switch the compass group 

selector switch (i.e. No.1) to STANDBY 

and back to NORMAL again. Check 

that the change-over indicator then 

shows MAIN. 

Place the test switch on the generator 

control panel to the TEST GP.2 

position, check that the artificial 

horizon group indicator shows that the 

MAIN (No.2) inverter is operating 

and thus supplying the instruments 

originally supplied by the STANDBY 

(No.3) inverter. Check the operation 

of the No.2 selector switch, i.e., 

selecting STANDBY 

artificial horizon group indicator to 

show STANDBY and the artificial 

horizon indicator WHITE. 

causes the 



RESTRICTED 

CABLE REFERENCE | <0.) | CABLE REFERENCE | main [CABLE REF CABLE REF. TERMINATION ZScove soi PANEL 2 hssizietelassy TRUNKING Assia A.C. JUNCTION BOX 2iSlassifcooe TERMINATION 
Ou fre (=a Oo fig tug] o_| eo} Be wloJ jt} 

STBD, CABIN SIDE ALL WIRES IN ALC. JB. RELAY INTERNAL CIRCUIT BREAKER PANEL ARE INST.WIRE 2-5 AMP. | @@® | RELAY E LINKS ARE 18 SW. | CABIN FLOOR REAR COMP. (MAIN) C/B. ! i ! UNLESS STATED 3 lp TINNED COPPER WIRE. ! Lt (DB O] iC CH62 F34 u/P 24 | Cg OTHERWISE u/P 24 L@) 1 use 24 2 ACI CH64) U/P 24 ain 
—— ©@-! sje: COLOUR CODE INVERTER 

COMP. STANDBY C/B. | en BK BIE Rg WIRING IS RED | 9 Le 1B CH 72 F 34 | U/P 24 B U/P 24 EARTH XX S 8G WIRING IS BLUE W____@;—+ @ LINE (_] — W@ WIRING IS WHITE | 
15 AMP. ‘ i ' | i ch44 P WIRING ISPINK | 1 > @ &§ p BK WIRING 1S BLACK CENTRE CONSOLE | [- wip 24 

RESET (Lg) CH_46 | ASSY id CH 74 [P SWITCH iN CH 6 @ AC? Not  @-——® H i \ t H u/P24 el & Bo R o! AC2 RG Tac. QL th _10f 
SUPPLIES l xX cH 20 Bk Ace Bg INDICATOR » | J— r 
(compass) ETHILINE ' ' i 1 e | I i i) r 

1 i | { H H — 1 H GENERATOR CONTROL PANEL; | Y ©® i @— TorQUE sw. no! OL de 8 5! Ac2 wo! 
t ' i A! x C T 
| e ne OT I@ ETH SJ AC2 WGI 

' | ! i H ®» t (ag | STANDBY | | INVERTER ! | Ne4 1 1 | H | i } ! : \ | 1 more 
| 

| | | | PY | | m™CCT. CH | o AC 1CH74} 
i GROUPN®2 | ALL CABLES ARE 7 
i UNIPREN 6 UNLESS } i 

OTHERWISE STATED cer. | | 
H ! Hl { AL 1 H H 

Sy OO) | ow je | : ! mS M CHE F49 M | Fo dpe Fe | = + ©—65)—_ Oe AAREL-L, 
“| 9 OF (| | a fo | ° | | ® e|| MAIN FUSE BOX feral __R OH AC 2 RG 

1 i} 
—/ ‘ oD Ox_} | i cet. sa CD<feH tet oe a4 CH 44 | 

U/P i2 | ! 2:5 AMP H I i | [39.<[* i a — 
RLY | ' 
A2 4 i ! \ : 40] <(] ! 1 < x cet F a | B SG AC2B a ry | a | ® : . . j H ! ' FUSES 17 T0 24 i a i ; ARE 2-5 AMP. 8 ! 1 ! ( i cP 1 ' oO t ! ! ! ! 1" ISTREDG ISTBLUE @ ! \ 

Fig.3 A.C. supplies No.1 group (routeing) T.P.(E)24520 
> Mod.1378 added > 

RESTRICTED 

s
o
y
 



F.S,/5 RESTRICTED A.P.101B~- 1306 - 1B, Sect.5, Chap.1, Group E 1, 

A,L.36 May.68 
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(7) 

(8) 

Trip the artificial horizon group 

Main inverter’s circuit breaker, thus 

simulating a failure of the artificial 

horizon group main inverter, Check 

that the artificial horizons continue 

operation, being supplied from the 

corresponding standby inverter, The 

attificial horizon group indicator will 

show STANDBY and the artificial 

horizon indicator WHITE. 

Trip the artificial horizon group 

standby inverter’s circuit breaker. 

Check that’ the artificial horizons 

cease to function, and that the 

artificial horizon group indicator 

shows OF F, Reset the circuit breaker 

and note that there is a reversion to 

the condition of (7) above. 

(9) Reset the artificial horizon group 

main inverter’s circuit breaker and 

note that there is no change in the 

operation of the inverters. Momentarily 

switch the artificial horizon group 

selector switch (i.e. switch No.2) to 

STANDBY and back to NORMAL again. 

Check that the change-over indicator 

then shows MAIN and the artificial 

horizon indicator BLACK. 

(10) Place the test switch on the generator 

control panel to the NORMAL position. 

(This simulates failure of the engine 

or generators), Check that both 

change-over indicators showSTANDBY 

and the artificial horizon indicator 

WHITE, 

(11) Return all switches to the OFF or 

RESTRICTED 

NORMAL position and, finally check 

that the change-over indicators both 

show OFF. 

(12) Return the battery master switch to 

the OFF position and disconnect the 

external supply. 

REMOVAL AND ASSEMBLY 

General 

24, Once access has been obtained, the 

removal and assembly of the components 

forming the a.c. supplies circuit should 

present no unusual difficulties. The 

removal of a.c. junction box No. 1, which 

carries the majority of the control circuit 

components is described in Group A.2, 

while the location and access to all the 

components is indicated in Group A.3, 

a
o
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