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Introdaction 

1. This contains and 

diagrams location illustrations are 
pouieia te. lto 9. It should be noted that 
paola pag perigee 
in Group |. The following modifications 
to the a.c. power and distribution circuits are 
included in this grouwp:— 
Mod. 220—Introduction of additional 

| to cater for other essential 

i 2. Two sources of a.c, are ired for 
the satisfi sexihaiane of the area 

ppl cme mag 8 lle 
1600 c/s is required for 5 volt nara 
for certain special loads. 

- Tue $58 ton tere ta Of these, three 
— two Type 153, and the sixth a 

Type | A. Each is al jela specie’ vols, 
as follows :— 

FS/1 

temperature limiter.» 

Mod. 295—Introduction of torque switch 
Type E.A.P.2340 in lieu we 
E.A.P.2312 and introduction of 
rectifiers across relay coils. 

Mod. 298—Modification of wiring to enable 
No. 5 inverter, Type 153, to be 
started under no-load conditions. 

Mod, 334—Introduction of radio altimeter 
Mk. 6A in licu of Mk. 6. 

DESCRIPTION AND OPERATION 

Inverter Type Role 
No.1 350 Supplies for A.R.1.5810 
No. 2 350 Emergency stand-by 

No, 3 350 Supplies for miscella- 
neous consumer 

4 153 Supplies for autopilot 
i and A.R.1.5844 

No. 5 153 Supplies for A.R.1.5851 

No. 6 100A Supplies for G.M.4.B 
compass and artificial 
horizons 
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A.C. POWER AND DISTRIBUTION 

LIST NTENTS 
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Type 100A inverter a ie ion, Removal of Type 350 inverters .. aw 32 

Circuit operation wee i oe Removal of Type 153 inverters .. .. M4 

Nennel eel queramich conan » a Removal of Type 100A inverter ... el 

LIST OF ILLUSTRATIONS fe Pe 

No. 6 inverter controls—Type 100A... 8 A.C. distribution—\1P and 22P ey 
Screened radio and radar supplies oi & Unsereened radio supplies = » 

Routing charts Screened radio and radar supplies ws 15 

Type 350 inverter control ee ws 10 (1) and (2) 

Mod'298) it op ep oe 4 Type 153 inverter control (pre ; 

Type 153 inverter control ( sii te, 1LA radia altimeter ‘Mk. 6A 

Type 1004 inverter 12 “A ia a A 

4 Mod. 294—E.C.U.—To introduce a jet pipe = 4 Mod. 370—Radar — N.BS. Mk. | — To 
odify power switching panel 

wiring. 
Mod. 372—To improve the waveform of 

Type 350 inverter for mach auto 
trim circuit by introduction of a 
su 

Mod. 390— — A.R.1.5810 — To make 
provision for and introduce con- 
trol unit Type X.6223. 

Mod. 697—To improve the 112-volt genera-
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AP 4505 A, VOL. |, BOOK 2, SECT. 5, CHAP. I, GROUP 5, 
(A.L38, June 59) 

N®) RECTIFIER UNIT. TYPE 14 CP M* BD CONTROL PANEL TYPE |6 ROTARY INVERTERS TYPE 350 

N* | CONTROL PANEL, TYPE it 

W* 27 CONTROL PANEL TYPE is 

COOLING DUCT N* 2 RECTIFIER UNIT, TYPE 16 CP ec ao 

PORT SIDE OF 
NOSE WHEEL BAY EARTH BOLT 

N* } RECTIFIER UNIT. TYPE i6 CP 

FIG.2. LOCATION OF TYPE 350 INVERTERS 
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AP 4904 A, VOL. BOOK 2, SECT 5, CHAP i, GROUP 3 

AC. SUPPLIES SWITCH PANEL 

7 J = ij @ tl 

_——_ ae Bak 
_—— . —— ' Kio +c yl: eee sf 2 —— tag ge 

——_—_ 
|=. = 

NAVIGATION STATION 

NOTE \= WIRING OMITTED FOR CLARITY DETAIL B 

A.C. FUSE AND RELAY PANEL -11P 

FIG.3. AC. SUPPLY CONTROL AND DISTRIBUTION 
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type indicators fitted on panel 12P ensure 
power 

aOn aircraft with Mod. 372 
embodied a suppressor, Avro Type V6826 is 

150 _— warming of failure of ac. 

8 The three Type 350 inverters, together 
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added to improve the waveform of the 
1600 ¢/s. output from No. 3 inverter.» 

Circuit operation 

12, The setting of the protective change- 
over link on the inverter in the NORMALLY 
‘CLOSED position introduces into the starting 
control circuit a 1600 c/s. voltage reference 

We 

Sa Lord 

OFF ‘stm/| 

INVERTER 

relay, a 1600 c/s. alternator over-volt relay, 
and a 400 c/s. alternator over-volt relay. 
Referring to fig. 4, these are designated 
respectively RLI, RL3, and RL4. The relay 
designated RL2 is a thermal delay relay which 
allows the open contacts RLI/a to 
be short circuited for a period sufficient to 
complete the starting cycle. 

Switching on 
13. When the inverter control switch is 
switched on, a 28-volt doc. supply is connected 
through contacts RL2/b, RL4/a and RL3/a 
to the coil of the starting contactor STR. The 
112-volt dc. supply is now connected through 
the starting resistance to the motor, Since 
the initial current is heavy, there will be a 
large volt drop across the starting resistance. 

. 

3 PHASE . 
4ooces & - 
OUTPUT. 

o ra 

CONTROL 
SWITCH 

STARTER WESISTANCE r 

== 

RELAY @ 

v¥ 

INTERNAL WIRIMG OF INVERTER & CONTIOL PANEL 
WILL BE FOUND IN AP 4343 B. vol 

Fig. 4, Type 350 inverter starter control 
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Coil A of relay P is connected across the 
starting resistance will carry a 
current, whereas coil B, connected across 
motor armature, will carry a small current. 
This condition is the reverse of that required 
for relay gar eg Hpi the relay contacts 
remain open. As motor builds up speed, 
however, the current demand decreases and 

Srmpenny aumed tar ae 30 t 
curvont through od A is decronsin as that 
through coil B is increasing. relay 
contacts are closed when the magnetic effect 
due to coil A is overcome by the magnetic 
effect due to coil B, and these contacts 

open so that, unless contacts pee i 
have closed in the meantime, su to 
contactor STA will be cut off and the inverter 

16. it is gern eho thet if niey RL3 is 
energi to excessive voltage output 
from the 1600 c/s, alternator, or if relay RL4 
i ised due to excessive voltage out 
from the 400 c/s. alternator, then the sw 
to the coil of contactor STR will be cut o 
due to the opening of contacts RL3/a or 
RL4/a respectively, and the inverter stopped. 
Warning... 

to the coil of contac- 
tor STR is thus cut off, contacts STR/1 open 
to isolate the inverter from the 112-volt dc. 
supply, and the inverter stops. 
Normal and operation 
18. Since No. 2 invertor is not required to 
supply any consumer loads other than during 
conditions of emergency resulting from 

om, No. 2 invertor switched orr and the 
gf rr ee in the OFF = AE . see 
Sapiiad $0 the commoner Weeds toagk kee 
contacts 171/4 and 171/6. The neon lamps 
will be supplied through relay contacts 171/2 
and 171/8, indication that supplies are 
avai the No. | inverter 115- 

sin . 1600 c/s. output will be 
Sohae consumer loads through relay 
contacts en ae LS Ser centacts alo 
su single-phase neon indicator 
The No. 3 inverter 115-volt, 3-phase, 400 c/s. 
output will be applied to the consumer loads 
pty shia ene lle l aydee Papo 

y 

for crag + gall ao anaes 
through relay contacts 169/4, 

19. Now suppose No. | inverter to have 

RESTRICTED 

failed. Warning of such failure will be given 
by the neon indicators Having first switched 
on No. 2 inverter, if the EMERGENCY CHANGE- 
OVER switch is selected to position 1, a 28-volt 
dic. su from fuse 219 will be applied to 
the coils of relays 170 and 171. The No. | 
inverter three-phase consumer loads will be 
eut off from No. | inverter by the opening of 
contacts 171/4 and 171/6 and transf to 
No. 2 inverter by the closing of contacts 171/3 
and 171/5. The No. | inverter a ge 
consumer loads will be cut off from No. | 
inverter due to opening of contacts 170/2 and 
170/4 and transferred to No, 2 inverter due to 

see gpl ig aco Ml ggg norma - 
inverter will be switched to No. 2 inverter and 
serve to indicate to the crew that supplies are 
again available for the operation of those 
consumer loads tempora rendered un- 
serviceable due to failure of No. | inverter. 

20. Alternative selection of position 2 on the 
change-over switch, following faiture of No. 3 inverter, will connect the colle 

of re Steerer libeck Some aatee 
The No. 3 inverter 115-volt, 3-phase, ‘. 
consumer loads and the No. 3 inverter 115- 
volt, single-phase, 1600 c/s. consumer loads 
will now be transferred from No. 3 inverter to 
No. 2 inverter in the manner described in 
para. 6. 

21. The sequence following the selection of 
position 3 on the change-over 
switch is described under Type 153 inverters, 
22. Detailed information on the operation 
eevee BBL ret Type 

panel and Type 16 contro panel 
rectifier unit is contained in A.P.4343B, Vol. 1. 

TYPE 153 INVERTERS 

The Type 153 inverter is designed to 
output of 11 5-volts, 3-phase, 400 c/s. 
input of 110 to 116 volts dic. Two 

inverters, Nos. 4 and 5, are fitted under 
i tor’s chair, their associated starter rus

t? 
ei
ts
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SEE FIG. 2. a PRESSURE SEAL 

Ac. SUPPLY SWITCH PANEL.|2 Pe ia 

4) 

TYPE 153 INVERTERS 
co a ANEL TYPE 19 

CONTROL PANEL TYPE 25 

RELAY 

RELAT 278 

RELAY 279 

RECTIFIER UNIT 
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to connect the inverters to the 
11 dic, sw , control switches and 
contactors on 28-valts dic. 
used. The control switches are fitted on 
12P. Power failure indication is given by 
neon indicators also fitted on 12P. 

24. No. 4 inverter, which supplies the auto 
pilot and A.R.1.5844, es in conjunction 
with a control , Type 19. These 
consumer loads are essential for protracted 

aay etal bs opplicd with al othe on may sti suppli th alt current 
if oS ever ee inde tes 
in conjunct tha Ty control panel 
ai well ao the Tee 19 centro and is 
intended for supplies to A.R.LS851. The 
system dors not ide for emergency 
supplies to the A.R.I.5851 consumer load in 
the event of failure of No, 5 inverter, 

Circuit operation 

25. Since the method of starting is the same 
for each inverter, the following as 

ied to No. 4 inverter will apply equally 
to No. 5 inverter, the relay and 

to fuse numbers being substituted. 
fig. 7, if the inverter control switch is selected 
to on, a 28-volt dic, from fuse 223 will 
be applied to the coil 386. A 112-volt 
de. supply from fuse 392 will now be applied 
across ccntacts 3286/1 and, through the start- 
ing resistance, to the terminals of the motor, 
As the motor builds up 

ied to the coil of relay STR4 increases. 
this relay is ised contacts STR4/I 

will close to short cireuit the starting resist- 
ance and full line voltage will be applied to 
the motor, when the inverter output will be 
normal at 115-volts, 3-phase, 400 c/s. 

26, The output of No. 4 inverter is connected 
to the consumer Icads and to the neon lamp 
power failure indicator t normally 
closed crntacts of relay 168, output of 
No. 5 inverter is cornected to the control 
pa Type 25 and thence to the conremer 
ead and the neon lamp power failure 
indicator. All distribution circuits are suit- 
ably fused in panel 11P. 

Hormal and emergency operation 

27. As already stated, no i is made 
against failure of No, 5 inverter so that 
should this machine fail the A.R.LS851 
installation will be rendered unserviccable, 
No. 4 inverter, on the other hand, ies a 
consumer load the serviccability of . is 
necessary to crew comfort w a flight 
lasting some hours is envisaged. This 
consumer, the auto pilot, is assured of a 
reserve supply in the event of failure of No. 4 
inverter. 

28. Referring again to fig. 1, it is seen that if 
the emergency switch is selected 
to position 3, the coil of relay 168 will be 
energised by a 28-volt dec, from fuse 
219. raat of relay contacts 168/2 ard 
168/4 will isolate the consumer loads from 
No, 4 inverter, and of contacts 168/1 
oe te eee ee en 
inverter. neon rer are 
indicators normally suppled trees No. 4 
inverter will now be supplied from No. 2 

29. Detailed information on the operation 
and servicing of the Type 153 inverter and its 
associated control is contained in 
A.P.4343B, Vol. 1. <0On aircraft where 
Mod, 296 is embodied, the switching of the 
No. 5 inverter is arranged so that the 
inverter can only be started under wo load 
conditions. This is effected by the introduction 
of relay No. 532, the contacts of which are 
interposed between the No. 5 inverter out 
and the control panel, Type 25. The A.R.I. 
$851 control switch is loaded to OFF, 
sell = Ph lable to the coil of 
relay 532 until the inverter control switch is 
placed to the on position. Contacts 532/1 
provide a ‘hold-in’ cirewit for the coil relay 
532, » 

TYPE 100A INVERTER 
30, The Type 100A inverter is designed to 
give an output of 162 watts at 115-volts, 3- 
phase, 400 c/s. with an input of 22-5 to 28-5- 
volts dc. It is used in conjunction with a 
control panel Type 12, which stabilizes the 
excitation current, and a suppressor Type G.5, 
the three units being accommedated on suit- 
able mountings uncer the crew's floor in the 
manner illustrated in fig. 6. The d.c. supply 

RESTRICTED 

for the control circuit is taken from fuse 217 
in panel 11P, that for the inverter from 
circuit breaker No. 12 on panel 3P, and the 
inverter output is directed to main distribution 
points in panel 11P. 

31, The Type 100A inverter 3-phase output 
is cuglawed: to provide the normal ac. 

to the consumer loads comprising the 
G.M.4.B. com installation the two 
artificial horizons fitted in the pilots’ 
positions, Since these instruments are 
essential to proper navigation of the aircraft, 
extraordinary precautions are taken to 
ensure that they will be provided with 
electrical supplies despite any reasonable 
est failure. In the event of failure of the 
ype 100A inverter, therefore, supplies to 

the instruments will be ided by No, 3 
inverter, automatic being 
effected by a relay controlled by 
a torque switch operating as a function of the 
Type 10CA inverter output. The torque 
switch and relay are fitted in 
panel 11P. The instruments are further 
protected against possible failure of No. 3 
inverter, the emergency change-over switch 
making possible the transfer of the instrument 
loads to No. 2 inverter. 
31. The inverter is controlled by two 
switches, one in the start circuit and one in 
the stop circuit. The start control switch has 
two positions labelled wawvaL and auto, the 
switch being normally held by spring tension 
to the avuTo position. This — 
ensure’ that the inverter will be switched on 
whinever one of the aircraft engines is 
started, Since the y to the mverter 
start control circuit will be maintained only 
for the duration of an engine start cycle, viz., 
35 seconds, a latched contactor is used for the 
engaging of the inverter, Once the close ocil 
of eentactor has been i the 
contactor will remain closed until the trip 
coil has been cnergieed, as when the stop 
switch is operated. The MANUAL position on 
the start control switch enables the inverter 
to be switched on independent of engine 
Start, the switch being held in the MANUAL 
position until the close coil of the starting 
contactor has been energired and the inverter 
started, and then allowed to return under its 
spring control to the atrro position.
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RESTRICTED



will indicate correct 

tion of the c/s. and of the 1600 

c/s. sections of the inverter. If it is 
the output voltage and 

(3) Switch on No. 3 inverter and observe the 

(4) Switch on No, 6 inverter by holding the 

REMOVAL OF COMPONENTS 

REMOVAL OF TYPE 350 INVERTERS 

52, So ao — 
equipment ‘orm a 

Gorey Suet” cr seaatien edpestatie trout. 
The is as follows:— 

(l) i ety Raiser” below nose- 
wheel bay 

RESTRICTED 

ensure that the instrument con- 

tinue to rotate. Switch off No. 6 in i 

(5) Switch on No. 4 inverter, on the 

No. 2 inverter, thus correct 
. Switch off No. 2 inverter 

and return the emergency change-over 
switch to the OFF position. 

(6) Switch on No. 5 inverter and check that 

output is available, Switch off No. 5 
inverter. 

(7) Switch off the battery isolation switches. 

§), (Line checks should be carried out on 

distribution circuits either by functional test- 

(2) Raise platform as high as possible to 
clear aircraft structure. 

(3) Both men climb on to the platform to 

gain access to the inverters and control 
gear in the nose-wheel bay. 

(4) Disconnect the inverters and remove the



(9) Lower the safety raiser and transfer the 
inverters to a flat trolley. 

one inverter, the procedure is similar but, in 
view of the restricted working space, greater 
care will have to be exercised in removing 
the inverter from the rack on to the platform. 

ta a suitable orm bei 
aaguce vo the caltnce torte tide ae 
components once they have been removed 
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The control panels are secured to the racks 
under the crew's floor by quick release clamps, 
and their removal should be carried out in a 
similar manner to the removal of Type 
icin ke Having i 

tform cinaes ae may be 
transferred on to a flat trolley. Tis trations 
of the components and the manner of their 
attachment to their mounting are illustrated 
in fig. 6. 

REMOVAL OF TYPE 100A INVERTER 
55. Reference to fig. 6 will show that the 
Type 100A inverter, fitted under the crew's 
floor, is readily detachable from the i 
rack. The machine and its control equipment 
are of light weight and may be removed 
single-handed, having first disconnected the 
electrical connections and removed the 
securing bolts.
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