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Introduction
L. This group contains and

illustrations
1to9. Itwnuidbeuullht
the main distribution fuse tables are contained
in Group |. The following modifications
to the a.c. power and distribution circuits are

2, Two sources of a.c. power are required for
the satisf: Mummol‘thlmcrm
installation. ormulnu.l.c.:upp*yu
115 volts, 3-phase, 400 cfs is

further a.c. supply at 115 volts, sin

1600 c/s is required fi nrmnrmmnl’t:nm
for certain special loads.

3. Six inverters are fitted. Of these, three
arc 350, two Type 153, and the sixth a
Type 100A. Each is allocated a specified role,
as follows :—
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Type 350 inverter control o (1) and (2)

1) and (2) for radio altimeter A.D.F. and
Type 153 inverter control (pre Mod. 298) 11 LE.F. (pre Mod. 334) 16

Type 153 inverter «u«.m IIA
pe 1004 m«mf

4 Mod. 294—E.C.U.—To introduce a jet pipe
temperature limiter. »
Mod. 295—Introduction of torque switch
Type E.A.P.2340 in licu of Type
E.AP2312 and introduction of
rectifiers across relay coils.

Mod. 208—Modification of wiring to cnable
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. | 50 Supplies for A.R.1.5810

No. 2 3s0 Emergency stand-by

No. 3 350 Supplies for miscella-
neous consumer loads

No. 4 153 Supplies for autopilot
and A R.1.5844

No. § 153 Supplies for A.R.1.5851

No. 6 100A  Supplies for GMA.B

compass and artificial
horizons
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radio altimeter Hk 64
(Mod. 334) ... . =

4 Mod. 370—Radar — NBS. Mk. 1 — To
m;dbr power switching panel

Mod. 372—To im
Type 3

-by mverter, No. 2. Similarly, the
nl’No.l_invmocol‘No.ﬂnmw does not
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AP 43508 A, VOL.|, BOOK 2, SECT. §, CHAR |, GROUP 3,
(ALIS, June 59)

W& RECTIFIER UNIT TYPE 10 CP N* 3 CONTROL PANEL TYPE |8 ROTARY INVERTEARS TYPE 350

N* | CONTADL PANEL.TYPE I8

N® 2 CONTROL PANEL . TYPE 18

COOLING DUCT

PORT SIDE OF
NOSE WHEEL BAY EARTH BOLT

N® 3 RECTIFIER UNIT._TYPE 16 CP

FIG.2. LOCATION OF TYPE 350 INVERTERS
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AP 4808 A, VOL. |, BOOK 3, SECT, §, CHAR |, GROU® 3

NAVIGATION STATION

NOTE 1= WIRING OMITTED FOR CLARITY DETAIL B
AC. FUSE AND RELAY PANEL -11P

FIG.3. AC.SUPPLY CONTROL AND DISTRIBUTION
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added to improve the waveform of the
1600 c/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 staiting
control circuit a 1600 ¢/s. voltage reference

2w
S e

rully. a 1600 c/s. alternator over-volt 1elay,
& 400 c/s. alternator over-volt relay.
ltefmmg to fig. 4, these are designated
respectively RL1, RL3, and RL4. The uhy
designated Runalhmuldehy {
allows the tacts R Ifn lo
be short circuited i‘ot a penn:l
complete the starting cycle.

Switching on

13. When the inverter control swilch is
switched on, a 28-volt d.c. supply is connected
through contacts RL2/b, RL4/a and RL3/a
to the coil of the starting contactor STR. The
112-volt d.c. supply is now connected

the starting resistance to the motor. Since
the initial current is heavy, there will be a
large volt drop across the starting resistance.

i
° 9 o

STARTER RESISTANCE

o
=

MAIN MOTOR
FIELD.

Fig. 4. Type 350 inverter starter control
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Coil A of relay P is connected across the
starting resistance and will carry a
current, whereas coil B, connected across
motor armature, will carry a small cuirent.
This condition is the reverse of that requited
r«m%mmmmm
remain open.  As the motor builds up speed,
honwr.lheeumldmmddnu:-guml
!h:vdldrqpmthumttumrm“:
Nﬂmﬂlm decreased so t
throuslh il Eni':ﬂ'ﬂi" . n'g.n

coi increasing. ¥
contacts are closed when the magnetic effect
due to coil A is overcome by the magnetic
effect due to coil B, and these contacts now
connect the coil of relay Q to the 112-volt d.c.
supply. In closing, the contacts of mh);‘ﬁ
short-circuit the starting resistance and
line voltage is applied across the motor
terminals.

14.  With the inverter now running normally
on full line voltage, the 1600 ¢/s. alternator
will be ying the primary winding of the
voltage reference transformer. A secondary
winding on the transformer is connected
ﬂuougg normally closed contacts RL2/a to
the heater element of the thermal delay relay.
After a short interval the thermal effect of the
clement is such as 10 close contacts DR/] and
:glrnvmlel ath for a current the

il of relay RL2. Contacts RL2/a
over to isolate the element circuit to

gamﬁm lﬁ@r{:kg‘tw
swirched off before attempting to start
the Type 350 inverter.

f’? Theq, be stopped by select
k invertor may be stoj a
ing the oFF position on the control switch.
The 28-volt d.c. supply to the coil of contac-
tor STR is thus cut off, contacts STR/!1 open
to isolate the inverter from the 112-volt d.c.
supply, and the inverter stops.

Normal and emergency operation

18. Since No. 2 invertor is not required to
supply any consumer loads other than during
conditions of resulting from
failure of one or more of the other inverters,

No. | inverter and No. 3 inverter switched
N, Nn.linvmmuhdwg

7
gg
i
£i

applied to the consumer through relay
contacts 171/4 and 171/6. The neon lamps
will be su through relay contacts 171/2
.ncnm.mm' ication that supplies are
Vol tagiophene, 1008 18 N vt
sin L . output will be

a to the consumer loads through relay
contacts 170/2 and 170/4, these contacts also
neon indicator.

19. Now suppose No. | inverter to have
RESTRICTED

failed. Waming of such failure will be given
by the neon indicators Having first switched
on No. 2 inverter, if the EMERGENCY CHANGE-
avir switch is selected to position 1, a 28-volt
de. su from fuse 219 will be applied to
the of relays 170 and 171. The No. |
inverter three-phase consumer loads will be
cut off from No. 1 inverter by the opening of
contacts 171/4 and 171/6 and transfi o
No. 2 inverter by the closing of contacts 171/3
and 171/5. The No. | inverter single-phase
consumer loads will be cut off from No, |
inverter due to 2 of contacts 170/2 and
170/4 and transferred to No, 2 inverter due to
cbdn;ﬂmmlwiuﬁl?w;:;y%uu?
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 temporarily rendered un-
serviceable due to failure of No. 1 inverter.

20. Mm;uveuhuionofmum?m.tbe
emergency change-over swi ollowing
failure of No. 3 inverter, will connect the coils
of relays 169 and 172 to the 28-volt d.c. supply.
The No. 3 inverter 115-volt, 3-phase, 5.



APASOSA. Vol. |, Book 2, Sect. 5, Chap. 1, Group 3 (AL.IT)
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Fig. 6 Location of Type 153 and Type 100A lnvertars

(AL.I7, Dec. 56)
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24. No. 4 inverter, which supplies the auto
pilot and A.R.1.5844, o||:vu-atn in eonjunction
with & comtrol panel, Type 19. These
loads are essential for protracted

i

for emergency
supplies to the A.R.L5851 consumer load in
the event of failure of No, 5 inverter.

Circuit operation
for cach Mevetee The. Iohreing s o
verter, t ing sequence as
npﬂiul to No. 4 inverter will apply equally
to No. § inverter, the corresponding relay and
fuse numbers being substituted. Referring to
fig. 7, if the inverter control switch is selected
to Ox, a 28-volt d.c. from fuse 223 will
P Y
<. fuse 5362 now
across contacts 386/1 and, through the start-
ing resistance, to the terminals of the motor,
As the motor builds up speed the current
demand decreases, the volts drop across the
starting resistance decreases and the voltage
hi reay s emtrgioc comtacts STRAT
t ised contacts
tillc:stnlhuldvum the starting resist-

26. The output of No. 4 inverter is connected
to the consumer lcads and to the neon lamp
power failure indicator t normally
closed contacts of relay 168, output of
No. 5 inverter is cornected to the control
ml T’_;]:c 25 and thence to the consumer

and the neon lamp power failure
indicator. All distribution circuits are suit-
ably fused in panel 11P,

Normal and emergency operation
27, As already stated, no i is made
i failure of No. 5 inverter so that
this machine fail the A.R.I.5851
installation will be rendered unserviccable.

No. 4 inverter, on the other hand, a
consumer load the servicrability of w is
necessary to crew comfort a flight
lasting some hours is envisaged. %

consumer, the auto pilot, is assured of a
reserve supply in the event of failure of No. 4

18. Referring 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 d.c.

219, of relay contacts 168/2 ard
168/4 will isolate the consumer loads from
No. 4 inverter, and closing of contacts 168/1

No. § inverter is amanged so that the
inverter can only be started under no foad
conditions. This is effected by the introduction
of relay No. 532, the contacts of which are
interposed between the No. § inverter thn
and the control panel, Type 25. The A.R.1L
5851 control switch is loaded to oOFF,
and no su is a to the coil of
relay 532 until the inverter control switch is
placed to the ox position. Contacts 532/1
Hide a "hold-in" cireuit for the coil relay
>
TYPE 100A INVERTER
30. The Type 100A inverter is designed to
give an output of 162 watts at 115-volts, 3-
phase, 400 ¢/s. with an input of 22-5 to 28-5-
volts d.c. It is used in conjunction with a
control panel Type 12, which stabilizes the
excitation enrrent, and a sul Type G.5,
the three units being accommodated on suit-
able mouniings under the crew's floor in the
manner illustrated in fig. 6. The d.c. supply
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for the control circuit is taken from fuse 217
in panel 11P, that for the mverter from
circuit breaker No, 12 on panel 3P, and the
inverteroutput is directed to main distribution
points in pancl 111,
31. The Type 100A inverter 3-phase output
is to provide the normal a.c
mﬁlies to the consumer loads ising the
GM.4.B. compass installation and the two
artificial horizons fitted in the pilots'
positions.  Since these imstruments are
cssential to proper navigation of the aircraft,
extraordinary precautions are taken to
ensure that they will be provided with
electrical supplies despite any reasonable
P" failure, In the event of failure of the
ype 100A inverter, t , supplies to
the instruments will be ' by No. 3
inverter, automatic being
effected by a change-over relay controlled by
a torque switch operating as a function of the
Type ICA inverter output. The torque
switch and relay are fitted in
panel 11P. The instruments are further
ected aganst possible failure of No. 3
mverter, the emergency change-over switch
+ the transfer of the instrument
lcads to No. 2 inverter,
3. The inverter is controlled by two
switches, ome in the start circuit and one in
the stop circuit. The start control switeh has
two positions labelled manvaL and AuTo, the
switch being normally held by spring tension
to the avro position. This t
ensured that the inverter will be swit on
whinever one of the aircraft engines is
started. Since the :F:Iy to the mverter
start control circuit will be maintained only
for the duration of an engine start cycle, viz.,
35 seconds, a latehed contactor is used for the
ing of the inverter. Once the close cofl
of the contactor has been energi the
contactor will remain closed until the trip
coil has been energised, as when the stop
switch is operated. The MANUAL position on
1.het:t.m control switch enables t D{im-ma
to be switched on independent engine
start, the switch m*ﬁ-"m in the MasvaL
position until the close coil of the starting
contactor has been energiced and the imverter
started, and then allowed to return under its
spring control to the AuTo position.
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FIG 7 Na 4 AND Na 5 INVERTERS TYPE 153
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Fig. 9. Screened radio and radar supplies
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clear aircraft structure.
sccess 1o Lhe inverters and control
in the nose-wheel bay.

(3) Both men climb on to the platform to

gain
gear

(4) Disconnect the inverters and remove the

(2) Raise platform as high as possible to

REMOVAL OF COMPONENTS
REMOVAL OF TYPE 350 INVERTERS
82, This is a task requiring two men and
pment the form of a

or adjustable E
“Safety Raiser” below
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(%) Lower the safety raiser and transfer the
inverters to a flat trolley.

53. Where it is necessary to remove only

one inverter, the procedure is similar but, in

view of the restricted working space, greater

care will have 1o be exercised in removing

the inverter from the rack on to the platform.

REMOVAL OF TYPE 153 INVERTERS

above for the Type 350 inverters should be
taken, a suitable platform being placed
adjacent to the entrance door to receive the
components once they have been removed
from their The inverters, which
hdwmﬁﬁd“mv:uﬁ
bolts, and lowered to the second man
place them safely on the platform.

‘E

£

RESTRICTED

under the crew’s floor by quick release clamps,
and their removal should be carried out in a
similar manner to the removal of T
350 inverter control gear. Having lowered (|
platform the numx:mmn may safely be
of the components and the manner of their

attachment to their mounting are illustrated
in fig. 6.

REMOVAL OF TYPE 100A INVERTER
85, Reference to fig. 6 will show that the
Type 100A inverter, fitted under the crew's
floor, is readily detachable from the i
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