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'1. m- deals with the installation
» w

and ”ﬂm of the following
sy stems:-

Automatic pilot Mk.10 (with Mod.564)

retractable centre conscle (5P) A
des fon of the automatic
pilot Mk.10, with and tin

Autostabilizer and mech trim controls
%}mﬂﬂlﬂt‘mm

Location illustrations are provided adjacent
to the text covering the particular system,

DESCRIPTION AND OP ERATION

vided, one on each comtrol columa for
t-mn:y_ disengagement of the autopilot
sho it be necessary for the human
pilot to megain instant control of the
aircraft.
6. Further sautomatic controls and safety
switching when using the autopilot have
been introduced by Mod.564, these con-
sist of;-
(1) Engagement of the rudder channel
on the autopilot automatically
isolates the yaw damper system.

(2) Engagement of the aileron channel

(3) Engagement of the elevator channel

(4) A spring strut, opersting & micro-

E’ii
11

switch opemtes, and isclates
auto-mach trim system

g
13

{(5) Engagementof TRACK on the auto-

uamnﬁumn.hmmlﬁ:u
the amount of artificial feel on the
elevators.
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d routing charts are provided at the
of the text. Brief details only are
for the power supplies to the various
, and reference should be made to
Sect.5, .1, Groups 2 or 2A and 3 or
3A for information on the aircraft
d.c. and a.c. supply systems,

g

ji

Full details of these controls are dealt
with under the heading ‘Safety switching'.

Indicating instruments

7. The trim of the alrcraft in pitch is
indicated by a remote trim indicator fitted
on the first pilot’s instrument panel.

8. A heading selector is fitted on the
pilot’s centre panel and opemated by the
G.4.B compass. The desired aircraft
heading can be set by the knob on the
front of the instrument.

Servomotors

9. The servomotors which uce the
necessary torques to operate ailerons,
elevators and rudder are mechanically
linked to the flying control rods. The
aileron servomotor is mounted in the aft
power the elevator servomotor
is mounted in the bomb bay adjacent to the
elevator artificial feel unit; the rudder
servomotor is fitted on the port side of the
mh bay adjacent to the rudder artificial

| umit.

Cabin equipment

10. [Installed below the pilots" floor
between formers 344 and 372 are the
control units of the installation. These
are listed as follows:-

Gyro unit

Amplifier unit

Bomb coupling unit

Condenser unit

Automatic approach coupling unit
Reall error cutont

Junction box 39]



13.  The selector panels at the front of
the amplifier unit and the approach coupling
unit consist of chains of Tixed resistors
which can be selected to enable the
parameters of the system to be
according to the requirements of
aircraft types. The system is preset
appropriate to the aircraft type by select
links which are fitted in certain positions
on the preselector panel of each unit. To
enswe that the links are comectly set, a
link setting card is fitted over the panel.
The link setting card is drilled with holes
in & suitable position to suit the particular
aircmft. When the links have been

i

Amplifier - Link setting card, Ref.No,
6T/425. el

A coupling unit-

umm cn';‘, Rel.No.6T/444.
Height section - Link setting card, Rel.
No.6T/445. Heading (KN3 pres.) - Link
selting card, Ref. No.6T/446.

Bombing coupling unit - Link
card, Ref.No.6T/449, (Pre.Mod.1426)
Ref.No.6T/1815 (Post Mod.1426)

14. Connections to the automatic
approach coupling unit are made from the

Power supplies

16. The a.c. and d.c. power supplies
for the au are fed from the a.c.
supplies pans! (11P) to the amplifier
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18. The operation of the No.4 inverter
is controlled by a 2-position on-off switch
on the a.c. control panel at the navigator's
station, A torque switch is provided in
the output circuit and is fitted within the
a.c. supplies panel (11P). The ‘orque
switch (No.2 in the panel) will operate to
connect the d.c. supply to the amplifier
when the inverter output is in the required
frequency ranges.  Similarly, the switch
contacts will open to break the d.c. supply
should the a.c. sepply fall below the
normal opersting value, Indication thet
the inverter output is nomal is givea by
two neon indicators adjacent to the control
switch. Both a.c. and d.c. supplies to
the asutopilot can be checked for correct
operating value from a test socket pro-
vided above the amplifier mounting.

19. In the event of a fallure of the
No.4 inverter, the load can be transferred
to the No.2 inverter by operating the
EMERGENCY CHANGEOVER switch on
the a.c. control panel. A full description
of the sutopilot a.c. and d.c, supplies,
including a theoretical circuit diagram
is contained ia Chap.1, Group 6.

Control switching and sefety provisions
20, As stated in para.6, certain safety
circuits are introduced on the system
by Mod.564. The following paragraphs
deal with these safety circuits, and a
theoretical circult diagram, fig.2, Is
provided which should be read in com-
junction with the circuit operations.

Yaw damper isolation

21. As adequate yaw damping is pro-
vided by the autopilot installation, and
the matching of the sutopilot to the
sircraft yaw damper system is not
practicable, the circuit is arranged so
that with engagement of the rudder channel
of the autopilot, the aircraft yaw damper
system is automatically isolated,

22. This is effected by the action of
an isolation relay (No.12), the contacts




switching circul Referring to the
theoretical circuit disgram (fig.2), it will
be seen that the coil of relay 12 is con-
J.B.39, and will

of
be energised when the sutopilot m
to

Normal trim isolation

23 With the engegement of the aileron
and elevator channels of the sutopilot,
the normal trim system is isolated, and
trimming is carded out using the emer-
gency trim circuit.  This is to prevent
the possibility of trmmer actustor
‘munaway’ when the sutopilot is eagaged.
Isolation of the aileron and elevator trim

(Continuved overleaf)
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system is bought about by the use of two
trim isolation relays, No.104 and 477,
the circuit action for which is given in
the following paragraphs.

24. Referring tofig.2, it will be seen that
the colis of relay 104 and 477 are connected
to the mespective sileron and elevator channels
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Fig. 2. Autopilot switching controls
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except that different cont
relays are employed. It should be noted that
on disengagement of either or both of the
clevator or aileron channels, the respective
ot 10-he fo-omgiag. o Tt T
to

473, and operation of the nm}l'grr switch
will not be ? i
the trim circuit, reference should be made to
Sect. 5, Chap. 1, Group 6 of this Book.
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to the first pilot’s machmeter indicates when
the auto mach trim power supply is cut off,

29. For the following circuit operation it is
assumed that the autopilot is engaged, and
that the automach trim system is switched on.
Referring to fig. 2, it will be scen that the

spring strut switch is connected in
series with the existing pilot's cutout switches,
and the autopilot isolation relay, No. 577 is

controlled by the micro swi Contacts
577/1 are normally closed, and will perform
the same function as the instinctive cutout
switches. Contacts 577/2 which are normally
6'%0::!:01 the mach trim lockout relay,

0. 616.

30. Should a fault occur in the autopilot
system, causing an clevator servomotor
‘runaway’, then the spring strut will operate
the micro switch, and its contacts will change
to com-NO. This action will energise relay
577, OE\N of contacts 577/1 will then
isolate the autopilot. At the same time,
closure of contacts 577/2 will energise relay
616, and closure of contacts 616/1 will form
a "hold-in" cireuit for the coil of the relay.
Opening of contacts 616/2 will interrupt the
to the mach trim amplifier, thus
ing out the system, and at the same time
mach trim lockout indicator will be
gised, thus giving warning to the pilot.

!

5%

et

1. Disengagement of the autopilot will
the spring strut to revert to its normal
ition, and the autopilot may again be
(closure of contacts 577/1). The
trim system will however remain locked
until the control switch is d o OFF
then on again. It should be noted that
coil of relay 577 is slugged, to ensure that
the autopilot magnetic hold on engage
selector button is fully disengaged on
cutouts.

il

32. Fault conditions in the automach trim
len'mnomrwill‘fwth:umecm:u‘ it oper-
ation as that outlined for autopilot in para.
29. Thus, the pilot can, by a process of
iminati successfully isolate the faulty
system
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Track and glide selection
33. The servo torque permitted by the spri
strut cutout is inadequate to provide wm
control during the track and glide
an autopilot controlled approach.
is is offset by a reduction of elevator
artificial feel force rates when track and glide
are engaged on the a.mm'lot with the ali&t;
ing gear extended. amount of bi
provided extends the autopilot authority
corresponding to a minimum feel from the
nominal normal of 80 Kts, LLAS. to 130-140
Kts. in TRACK and 160-165 Kis. in GLIDE.

34. The reductions in the elevator artificial
feel force are brought about by the introduc-
tion of resistors both the detector and
warning circuits, which will cause an out-of-
balance to exist. This will cause the feel
actuator to take up a new position, resulting
in a reduction of artificial feel.

35. Indication that a change in the elevator
artificial fee! force has taken place is provided
via the elevator feel magnetic indicator on the
pilots’ panel. The feel failure warning
indicator is not affected in this case.

36. Reference to fig. 2, will show that the
track and glide circuits of the autopilot are
connected to terminals A and B respectively
of J.B.39. The track circuit controls relay 569
via the nosewheel door down micro switch.
The glide circuit controls relay 570, via
contacts of relay 569. Engagement of TRACK
on the autopilot with the alighting ﬁr
extended, will energise the coil of relay 569,
via contacts 5-6 of micro switch ND, and the
following circuit action will take place:—

(1) Closure of contacts 569/4 will prepare
the circuit for GLIDE engagement.

(2) Chan of contacts 569/1 will insert
No. 2 resistance and No. 2 potentio-
meter in the elevator artificial feel detector
circuit, thus causing an out-of-balance
which will cause the actuator to reduce
the amount of artificial feel.

(3) Similarly, changeover of contacts 569/2
will insert No. | resistance and No. 1
potentiometer in the elevator artificial
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feel waming master circuit, thus
maintaining correct differential to
the detector circuit, so that the
feel failure [ndicator will not

aperate,

(4) Contacts 569/3 will open to de-
energise the elevator artificial
feel indicator and wam the pilot
that feel conditions have changed.

37. Engsgement of GLIDE on the
sutopilot will connect & supply [from
1.B.39 terminal B, via contacts 569/4 to
energise relay 570, and the following
circuit action will take place.

(1) Changeover of contacts 570/1 will
insert No.d entiometer in the
elevator artificial feel detector
circuit, thus causing an extra
reduction in the amount of artificial
fee] force.

(2) Changeover of contacts 570/2 will
insert No.3 potentiometer in the
elevator artificial feel waming
master circuit maintaining the
correct  differential  with  the
detector circult so that the failure
waming circuit will not operate.

For full details of the artificial feel
circuit, reference should be made to Sect,
5, Chap,l, Group 6, of this Book,

AUTOSTABILIZER AND MACH
TRIM CONTROLS

38, Under certain flight conditions,
aircraft tead to oscillate about the yaw,
roll and pitch axes with very little damp-
ing. This tendency is undesirable when
manoeunvring the aircraft on to a targel
The function of the auto-stabilizer and
mach trim systems is to detect and sup-

- these oscillations, by actuating
the appropriate flying control.

39. The  autostabilizer equipment
operates in two axes, a yaw damping
device in the rudder coatrol mn, and a
pitch damping device in the elevator

flying contro]l feed back linkages. In
addition, equipment for automatically
timming the aircraft in the fore and aft
axis is installed,

40, The system for yaw and pitch
correction consists of a rate gyroscope
which detects the oscillation and relays
a signal to an amplifier, to operate a
servo-motor connected to the appropriate
flying contml, This control is moved
in the opposite direction to the oscillation
thus suppressing it. A modified system
using an a.c. inductive pick-off in place of
the gyro, is used for detection and
correction of ‘nose-down’ trim above a
certain Mach number. This equipment is
called Auto-Mach trim,

4l. These systems are described in
detail in A.P.14695, Vol.l, Sect.d, and
further information on the location and
layout of the systems on the aircraft are
included in the [ollowing paragraphs.

42. The autostabilizer system opera-
ting in pitch, yaw and mito.mach trim,
uses separate controls, and any one may

be operating without the others, llowever,
when the autopilot is in use, cerlain

safety devices are brought into use, as
follows:-

(1) Engagement of the radder channel
on the mutopilolt antomatically
isolates the yaw demper system.

(2) The auto mach trim system will be
isolated should the rod force on
the elevators exceed 781bs. This
is effected by a spring strut and
micro switch assembly in the ele-
vator contro| system.

Control switches

43, The contml switches for the three
sections of the system are [itted to the
retractable centre console (SP). Three
switches are provided as follows:-

Yaw damper control switch ON-OFF
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Pitch stabilizer control
switch ON-OFF
Auto mach trim control
switch ON-RESET

In addition, an altitude switch, located
in the bomb bay adjaceat to the pitch
damper stabilizer amplifier isolates the
pitch damper and auto mach trim systems
at altitudes below 20,000 fi.

Y ew damper
44, The equipment for correcting yaw
oscillations consists of the following:-

Amplifier anit
Slave relay unit
Phase advance unit
Monitor unit

Gyro unit
Servomotor

The bulk of the contwlling egmipment is
fitted to a mounting tray on the port side
of the cabin below the crews floor. Stow-
age adaptors are provided for the pitot-
static tubes when the air speed monitor
is removed,

45, The gyro is fitted to & special
mounting bracket which ensures that the
mﬂliﬂlﬂnﬂ is correct. The mounting

et is atteched to the fuselage
adjacent to the navigator’s table. The
servomotor is located in the rear fuselage
adjacent to former 428, and is connected
in series with the rudder control ma to
the rudder P.,F.C. The servomotor is an
essential part of the coatrol run, which
means that if the servomotor is removed,
the rudder control run is unservicesble.

Power supplies

46, Three phase ac. at 115 volts, 400
c/s for the yaw damper system is fed
from No.d inverter in the nosewheel
bay. Supply fuses are situated in panel
22P in the bomb bay and are as follows:-

Fuse 247 2'5 amp. red phase
Fuse 248 2'5 amp, blue phase
Earth . white phase



supplies

Fig. 3 Autostablilizer power
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47. : to the theoretical circuit
dingram, fig.3, it will be seen that the a.c,

is fed direct to the yaw damper
amplifier, so that whenever the No.3 in-
verter is operating, the yaw damper will
have an a.c. supply. This arrangement
ensures that the gyro is running and the
automatic controls stable and ready for
operation when required, Should & failare
of the No.3 rotary inverter occur, operation
of the s.c. supplies changeover switch
will enable the to be transferred to
the No.2 inverter, this circuit is described
fully in Group 3, Chap.l of this Section.

48. 28 wolt d.c. supply, fed via fuse
271 in 22P, is connected direct to the yaw
damper amplifier, but the system cannot be
brought into use until the control switch is
operated. It will be seen (fig.3), that the
nomally closed contacts 12/1 and 12/2
of the yaw damper isolation relay are
in the d.c. switch feed to the

er. Should the mdder channel on
the sutopilot be engaged, relay 12 will be
energised, contacts 12/1 and 12/2 open,
and the yaw damper system isolated.

Pitch stobilizer

49. The pitch stabilizing system
operates in a similar manner to the yaw
system, except that no provision is made
for monitoring. = The system comprises
two separate installations, one for the port
outer elevator and the other for the
starboard outer elevator. A master switch
in the form of an auto height switch is
installed to t operation of the circuit
at an alti below 20,000 ft.

50, The bulk of the equipment is in-
stalled in the bomb bay on a mounting
tray, and consists of:-

Amplifier units (2)

Gyro units (2)

Phase advance units (2)
Slave relays (2)

tray is fitted to the starboard

The moun
side of the bay between formers 44

A, P.4505A & C, Veol.l, Book 3, Sect.5, Chep.2, Group 7

and 64, The auto-height switch, which is
connected to the starboard pitot-static
system, is installed on the front face of
former 44 in the bomb bay.

51. The servomotors form part of the
feedback lever mechanism in the elevator
P.F.C. units, Should one of the elevator
outer P.F.C. units fail, the servomolor
will become inoperative, and the pitch
system should be switched off.

52. On sircraft where Mod 458 is em-
bodied, the pitch stabilizer servomotors
are equipped with themmostatically con-
trolled heaters to prevent the servomotors
icing up st high altitudes. The contacts
of the thesmmostats, type T, Mk.3 are set
close at temperatures of zero degrees C
and below,

Power supplies

53. A.C. power supplies to the pitch

stabilizer system, at 115 wvolts 3-phase

400 c/s in fed from the No.3 inverter in

the nosewheel bay, via supply fuses in

:.::ho-bbay. Supply fuses are as fol-
we:-

Pori pitch stabilizer

Fuse 681 2.5 amp. red phase
Fuse 682 2.5 amp. blue phase
Earth - white phase
Starboard pitch stabilizer
;l:u $ §.5 amp. ;d phase
se i . ue phase
Earth e shite phase

54. Referring to the theoretical circuit
disgram, fig.3, it will be seea that the a.c.
supply is fed direct to the pitch damper
stabilizer amplifiers.  This amangement

yaw damper (para.47).

55, 28-wolt d.c. supply to
is fed direct to the amplifiers, but the
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of the
No.3 inverler is the same as that for the
the

<

A.L.52, July 62

sysiem cannot be brought into use until
the control switch is placed to ON. Note
that the supply is switched via the con-
tacts of relay 478. In addition, the system
is inoperative sl altitudes below 20,000 M.
The coil of mlesy 479 is connected to the
supply via the suto height switch, so that
relay 479 will be energised while the
sircraft is g below 20,000 ft
At altitudes sbove this height the contacts
of the auto height switch will operate to
energise its built-in relay, thus isolating
the supply to relay 479, This will cause
contacts 479/1 and 479/2 to revert to their
nomally closed position and allow the
pitch stabilizer to be brought into use.
Note that contacts 479/3 are employed in
the auto-mach trim circuit.

Aute moch frim
56. This automalic trimmer system is
installed in the aircraft to counteract an
inherent tendency to dive with increase in
mach, number,

57, The bulk of the auto mach trim

is installed on the starboard
gide of the bomb bay on & suitable mount-
ing tray between formers 44 and 64. This

equipment consists of:-

Amplifier unit

Pre-amplifier unit

Slave relay unit

Altitude monitor

Auto gain unit (removed after Mod.
1036)

Auto control unit (fitted after Mod.
1036)

Auto accelerometer

An auto-height unit, which is connected
to the static line of the starboard pitot-
static system is installed in the bomb bay
adjacent to the muto mach trim equipment
mounting tray.

S8 The auto mach unit (which is &
modified Mk.3A machmeter), is installed
in the erew's cabin below the floor, and



than that contmlled by the pilot is being
applied to the elevator flying controls.

61. Safety measures to lock out the suto-
mach trim system in the event of a fault in
the automsch trim servo motor or the
autopilot servomotor are included, the cir
gﬂlmﬁwmumuhpm
6.

Power supplies

62 A.C. power for the sutomach trim
system, at 115-volts, single-phase, 400 and
1600 c/s is fed from the No.3 inverter
in the nosewheel bay, via ly fuses in
22P in the bomb bay. Supply are as
follows:-

Cireuit operation

14. Reference to fig.4 and 5 and the

Fuse 685 2.5 amp. 115 volt
400 c/s single phase

Fuse 723 2.5 amp. 115 volt

1600 c/s single phase P

63. Referring to the theoretical circuit
diagram, fig.3, it will be seen that the a.c.
supply is direct to the auto mach trim
amplifier unit. This arangement ensures
that the sutomatic contml is stable and
ready for operation when required. Emer-
gency changeover action in the event of a
failure of the No.3 inverter is the same as
that for the yaw damoer (para.47).

64. 28-wolt d.c. supplies via fuses 348
and 350 in 16F are fed direct to the mach
trim amplifier, but the system cannot be
brought into use until the control switch is
operated. In addition the system is in-
operative at altitudes below 20,000 ft.
by the action of the auto-height switch.
Referring to fig. 3, it will be seen that the
coil of relay 479 will be energised whilst
the aircraft is opemating below 20,000 fi.
Contacts 479/3 which are interposed in
the switch feed line (teminals ] and K
on plug A7 of the amplifier and switch
contacts 2-3 on the control switch), will
be open, thus isolating the supply line
At altitudes above 20,000 ft., the suto-
height switch will operate to de-energise
relay 479, and contacts 479/3 will revert
to the closed position, thus switching on
the mach, trim system,
ZERO READER AND FLIGHT
DIRECTOR

65. On aircraft where Mod.353 has been
embodied, a zero reader and flight director
system is installed. This equipment is
& flight mid which corelates attitude,
heading, altitude @nd radio approach
information, and presents this information
on an indicator at the pilots’ panel. A full

of the system, along with the
testing and servicing information is given
in A.P.1275A, Vol.1, Sect.9, Chap.1.

Equipment location
66. The major portions of the equipment
for the system is installed in the cabin
below the pilots' floor; these items of
equipment consist of:-

Flight computor
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Junction box, 34]

The indicators and control switches are
installed on both the first and second
pilot's panels as follows:-

1st pilot's panel
C;nblued course selector and contmol
umit
Flight director indicator

2nd pilot's panel
Flight director indicator
Horizon gyro Mk.1

67. The flight computor is attached to
a suitable mounting rack and back plate
assembly below the first pilot's

The mounting rack is secured on resilient
mountings on the floor structure below the
first pilots station, with the carrying handle
of the computor facing aft for access-
ibility. The junction box, designated 34],
which forms the linkage point for the
LL.S. and roach coupling umit, is in-
stalled bdli:ﬂ, the flight computor. The
junction box, Type B, which forms the
distribution point for the system, is
attached to suitable brackets above the
flight computor.” Note that the tor
is connected to the static line the
starboard pitot-static system via suitable
flexible piping. A stowage block for the
pipe line is provided on the mognting rack.

68. The combined course selector and
control panel, which is installed on the
top inboard portion of the first pilots’
panel, enables the pilot to select the
desired flight . The unit has four
controls whi are electrically iater-
locked. Details of these controls are:-

(1) Main selector switch
(2) Test button

(3) Altitude switch

(4) Pitch control

Immediately below the control panel, is
located the flight director indicator, which
provides flight path indications to the pilot.




F.5./6
69. A duplicate flight director indicator
is on the second pilot's panel,

and adjecent to the director indicator is a
horizon gyro unit, Mik.1,

Flight computor

Fuse 734 2-5 amp.
Fuse 610 2-5 amp.
Earth -

Fuse 735 2.5 amp.
Junction box Type B
Fuse 2*5 amp.
Fuse 2 2-5 amp.
Earth -

Fuse 733 2°5 amp.

General

72, Due to the operation of the elec-
trical and mechanical controls of the
suto control systems being so closely
allied, it is essential that co-operation of
the highest order is maintained between
the instrument, electrical and mechanical
trades, This will ensure that a high
degree of serviceability is maintained, and
also obviate unnecessary repetition of
function tests etc., during servicing

periods.

73. Servicing and test functioning
covering the general operation of the
systems is contained in the following
paragraphs, reference should be made to
Sect.5, Chap.l, for the electrical portion
of the powered flying controls, and to
Book 1, Sect.3, Chap.4 for the mechanical
portion of the powered flying controls.

AUTOMATIC PILOT

74, Little servicing is required on the
fixed installation of the autopilot system,
apart from a periodical check on the
connectors and cables for security,
cleanliness, and signs of damage. Pre-
flight and ground testing of the complete
installation is contained in the following
paragraphs, and these should be read in
conjunction with the information contained
in A.P.1469E, Vol.1, Sect.4, 5 and 6.

Power supplies

70. A.C. supply at 115 volts 3-phase
400 ¢/s, and d.c. supply at 28 wolts, are

fed from fuses in 11P as follows:-

red phase A
blue phase C ] 115 v. 3 ph, 400 ¢/s
white phase B
. 28 v. d.c.
red phase A
blue phase C ] 115 v. ph. 400 c/=
white phase B
28 v. d.c.
SERVICING
Pre-flight functional ground checks

75. The following pre-flight functional

nd checks should be carried out
aily, or at the periods laid down in
A.P.4505A, Vol.4. Proceed as follows:-

(1) Ensure that the flying control
surfaces are clear of any obstruc-
tions,

(2) Plug in the 112-volt and 28-volt
ground supplies to their respective
external sockets.

(3) Switch on the autopilot power
supplies, and start up the powered
flying controls. Switch on the
yaw damper and mach trim systems.
Ensure that the mach trim mag-
netic indicator (adjacent to the
machmeter) is presenting a black
image.

(4) Pull the POWER switch on the
autopilot switch unit (on). Note
that after approx. 1 minute, the
READY indicator should be
visible, indicating that the auto-
pilot is ready to be engaged.

(5) Check that all three channel
switches on the switch unit are in
the IN position, and pull the
ENGAGE switch to ON. The IN
flag should appear and the
READY flag disappear, but check
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o transferred to No.2 inverter,

A.P.4505A & C, Vel.l, Book X Sect.5, Chap.2, Group 7

A.L.48, Nov. 41

71. The 115 wolt 3-phase 400 c/s
supply is fed from the No.3 (Type 350)
inverter in the nosewheel bay. This
inverter is switched on eutomatically
with engine starting, and in the event of &
failure of supply, the load is automatically
Full details
of the switching and control of the inver-
ter supplies will be found in Book 1,
Chap.1, Group 3A.

that each servo-motor has engaged

by pressing egainst all three
manual co in tura in each
dilmtiMl

76, Select each channel switch OUT
in turn, and note that:-

(1) The READY flag
addition to the IN flag.

(2) The respective channel becomes
disengaged, but the other two
remain firm,

{3) Upon re-engagement the READY
flag disappears.

(4) With all three channels ‘out’ the
READY flag appears, the IN
flag disappears, and the ENGAGE
switch moves to ‘off",

77. With the autopilot fully engaged,
check that the following actions result in

disengagement of all three controls,
disappearance of the IN flag and

appears in

sppearance of the READY and re-
lease of the ENGAGE swi to the
‘off" position.
(1) Operating the pilots’ instinctive
cutout switch.
(2) Displacing the turn control fully in
either direction.

(3) Applying @ steadily increasing



manual force (26 1b. approx.) in
either direction to the elevator
control. Check in this case that
the mach trim indicator presents a
white image. Reset the mach
trim system by placing the mach
trim switch to OFF and thea ON,
and ensure that the indicator now
presents a black image.

78. With the autopilot fully engaged,

check the following:-

(1) That elevator and aileron normal

trim is inoperative,

(2) Thatthe yaw damper is inoperative,
This may be carried out by apply-
ing a firm thumb pressure in an
athwartships direction to the yaw
gvto mounting, and ensuring that
no rudder movement results.

(3) Displace the turn control to the
left and check that the control
column moves to port accompanied
by a slow left rudder movement.
Displace the turn control to the
right, and check that the control
column moves to starboard ac-
companied by @ slow right rudder
movement.

NOTE...

Since a roll error cutout is [itted, this
test may result in fotal disengagement of
the autopilot para.77 (2). The required
result should, however, be obtained
satislactorily before cut-out if only
slow movement ol the turn confrol is
used, The control column will not
necessarily refurn (o its meutral
position.

(4) Move the pitch control fully forward
and chacz that forward movement
of the control column results.
Repeat the last with rearward
movement of the pitch control and
check that rearward movement of
the control column results, Note
that only small movements of the
control column are required to
satisfy this test. Large move-
ments will cause the autopilot to

become totally disengaged.
(5) Manually apply light forward
ure on the control column,
and check that the remote trim
indicator presents a nose heavy
reading. Repeat this test by
pulling lightly on the control
column, and check that the trim
indicator presents a tail heavy
reading.
79. Disengage the autopilot, and ensure
that:-

(1) The normal trim system for ele-
vators and silerons is again oper-
ative.

(2) The yaw damper system is again
operative,

80. With the autopilot fully engaged,
pull the ALTITUDE switch on, and check
the following:-

(1) That the ALTITUDE switch is
held in the ON position, and no
control column movement results,

(2) Check that the pitch conmtrol is

= inoperative in both climb and dive

directions on slow rate positions
(lirst pressure),

(3) Push the pitch control to the full
DIVE position, the ALTITUDE
switch should release to OFF,

(4) Re-engage the ALTITUDE switch,
and repeat (3) using the full
CLIMB condition, and check that
that ALTITUDE switch is again
released to OFF.

(3) Re-engage the ALTITUUDE switch,
and select the elevator channel
switch OUT, the ALTITUDE switch
should again release to OFF.

Bl. Re-engage the auto-pilot, select
G4B gyro to port on the compass control
panel and check that the heading selector
and gyro compass unit readings agree to
within = 1 deg. Then proceed with the
following checks:-

(1) Using the synchronising control,
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increase the gyro unit reading by
15 deg. The reading on the
heading selector should increase
accordingly, and the control
column commence to move slowly

to port.
(2) Decrease the g: compass reading
by 30 ng selector

reading id decrease according-
ly, and the control column should
commence to move slowly tu
starboard.

(3) Tumm the synchronizing control
slowly in the ate direction
until the control column ceases to
move. Disengage the aileron
channel on the sutopilot.

(4) Alter the gyro compass heading by
10 deg. in either direction. Re-
engage the aileron channel. The
control column should remain
stationary.

(5) Disengage the aileron chmel
synchronise
with the hudin; se -ctw.
engage the aileron channel,

8. ress the pilots’ instinctive cutoul
switch, the autopilot should be totally
diseagaged, i.e., the READY flag should
reappear, the IN flag disappear, the
ENGAGE switch release 1o OFF, and the
controls hecome free,

83. Keeping the instinctive cutout
switch pressed, pull on the ENGAGE
switch., Check that the ENGAGE switch
does not hold ON and that the contiols
remain  free, Release the ENGAGE
switch and then the instinctive cutout
switch,

84. At the conclusion of the foregoing
checks, switch off all systems previously
lwilﬁied on, and stop the system in-

Ground test procedure

85. The ground test procedure outlined
in the ensuing paragraphs should be
carried out:.




(1) At the periods stated in A.P.4505A,
Vol. 4.

(2) Following the report of a defect, and,
(3) After a unit of the autopilot or a cable
has been changed.

fg ,m,l.m m"::‘
it is m m pﬂlwd
up level, and effects resulting from the
not being level are noted in the
appropruuptruuph.
87. It should be borne in mind that an
immediate loss of con Id.nmmvi]lmulli!‘
a manual control is run to its stops under
opemionol’lhe oeuvring controls of the
t. Although such a loss may be
tumupelotchznd gl?em-:nm;
lm. fier centralizing the control, care must be

88. Note also that ‘drift” in a channel will

et o L T
magnit o

Illiemcm-l &“”wmm l:!'«:gmm‘s gement of
autopi er possible 1

has been taken into account in the insm

tions on test procedure.

89. As stated in 27, the elevator
control is fitted wﬁ"‘ spring-loaded strut
between the autopilot servomolor output arm
and the aircraft control run. At a pre-

excess torque cutout will ‘collapse’ and
operate a micro switch to cause immediate
total disengagement of the autopilot. It
should be noted that it is not within the
confines of the autopilot test procedure o
check the operating load of the excess torque
cutout. This should be ascertained on the
bench using appropriate test gear at the

FS.77

intervals laid down in A.P.4505A, Vol. 4.
A guide to its serviceabili mlhnmpﬂ:l..
however, m&bcobmud

balance control column |

a force of 265 4+ 2 1b. Furthudaui]sol'thls
test are given in para. 123 (4).

90. It is essential that a two-man crew be

91. The requirements for testing the auto-
pilot installation are as follows:—

(1) 112-volt and 28-volt d.c. external
supply truck.

(2) Test set No. 1 (Ref. 6(:'11200) (du-
cribed in AP.I469E, Vol. 1, Sect. 4
Chap. 1).

(3) Leak tester (Rtf 6C/849) (described
in AP.1275A, Vol. 1, Sect. 6, Chap. 31).

Link setting cards

92. Open the flap-doors of the amplifier,
the approach coupling unit, and the bomb
coupling unit. Check that the links of cach
selector are sel in com with the
authorative settings for the Vulcan aircraft,
or, when available, that all link setting cards
are in position and that the switches on the
bombing coupling unit are set in accordance
with the instructions on the link setting card.
Close the flap doors.

Connections to test set No, |

93. Remove the following cable connectors

from the autopilot:—

(1) Plug J1, amplifier (location, facing front
of unit—right hand end plate, nearest
connector bottom row).
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(2) Socket M, amplifier (location, facing
front of unit—right hand endplate,
mmwumﬂm&mm

(3) Socket CUS, coupling unit (location,
facing front of unit—right-hand end-
plate, nearest connector bottom row).

(4) Socket BCUS, ing coupling unit
(location, facing front of unit—Ileft-hand
endplate, centre connector Lop row).

(5) Plug J2, amplifier (location, facing front
nl'u'unil-—-d;hl-hnd endplate, smallest
connector top row),

94. Connect the cables of the test set No. 1
to the autopilot as follows:—

(1) Socket J4U, cable “G2T-JaU™ 6242)
to J4, amplifier. N

(2) Coupler plug G2U, cable “J4T-G2U™
(TE.6137) to J4 connector removed from
amplifier (see para. 93 (2) above).

(3) Socket “CUSU™, cable “CUS-
UT-CUSU" (TE.7422) fitted to cable
“CUST-CUSU™ (TE.6238) to CUS,
coupling unit.

(4) Socket “BCU6U™, cable “BCU6T-
BCU6U™ (TE. 624!) to BCU6, bombing
coupling unit.

(5) Plug TEST A, cable “TEST A” (TE.6246)
to TEST A, amplifier (location, facing
front of unit t-hand end near-

 blanking

est top connector, fitted wi
cap).

(6) Plug TEST B, cable “TEST B" (TE.6247)
to TEST B, amplifier (location, facing
front of unit—Ileft-hand endplate, nearest
bnn)un: connector, fitted with blanking
cap).

(7) 3‘35 SUPPLY, cable “SUPPLY™ (TE.

) to power supply test point.

(8) Plug J2U, cable “J2T-J2U™ (TE.6189) to
J2, amplifier.

(9) Check that the opposite ends of all the
above-mentioned cables are connected
l':)l thleir appropriate points on test set

0. 1.
{A.L.35, Nav. 58)



95. Connect a leak tester into the aircraft's
static system from which the autopilot
coupling unit operates, in order to simulate

altitude pressure changes. Set the control
knob of the leak tester to RELEASE.
Initial control settings

96. Set the test set controls to the following
positions :—

A.C. TEST SELECTOR
D.C. TEST SELECTOR
RUDDER BALANCE control
LLS. control

BCU. PORT/STBD. switch

BCU. HIGH/LOW switch

BAL. IND. SENSITIVITY switch
R. GYRO switch

A. GYRO switch

E. GYRO switch

SLIP MON switch

PITCH MON switch

TURN DEMAND switch
GROUND TEST RELAY switch
5* switch

Note .

on the aft side of gyro wunit outer
gymbal ring).

Power supply checks

99. Switch on the autopilot inverter No. 4

and carry out the following checks in the

sequence given:—

(1) With the p.c. TEST SELECTOR at OFF, the
d.c. voltmeter should read 275 + 1 V,

A.C. YOLTS (AB, BC, or CA)
OFF

Centre of travel
Centre of travel
STBD.

LOW

LOW

IN

IN

IN

IN

IN

IN

o™

“ofr™

Swmhu QUAD NEUT,, I’HASE SEQUENCE, MON. TEST and A.P.

CUT-OUT are biased to **

97. The control positions given in para. 96
are the “normal™ settings referred (0 in the
text that follows.

Precautions
98. Before starting the tests, ensure that;—

(1) The aircraft controls are free and
unobstructed.

(2) Both 112-volt and 28-volt d.c. external
supplies are connected to the aircraft.

(3) Ensure that the aircraft is jacked level
(essential only for setting-up gyro unit).

(4) That the aut

gyro unit is
to lateral (see

spirit level mounted

(2) With the A.C. TEST SELECTOR at A.C.
VOLTS-AC, BC and CA in turn, the ac.
voltmeter should read 115 4 $ volts in
each instance.

(3) The FREQUENCY meter should read
400 + 20 ¢fs.

@ RGN

;Iow brightly and dimly as

Autopilot checks

100, (Q Check that the channel switches
::;” “A" and “E" are set (o IN (swilch

(2) Check that the turn control (switch unit)
is in the detent position.
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Power switch hold-on, and delay relay action

101. Pull “on” autopilot PowEr switch
(swntch unit), and check that the switch holds
“on".  Start a time check.  The READY
flag (switch unit) should appear 60 4 30 secs.
after the rower switch was held “on™.

Power supply capacity

102. Repeat the checks given in para. 99
(1), (2) and (3) to check for consistency.

Power supply phase voltages

103. Depress the QuaD. NEUT, switch, set
the A.C. TEST SELECTOR to AB, BC and CA in
turn, and check that the a.c. voltmeter reads
W:ch;t 7 V. in cach instance. Release the
SWI

Blower motor operation

104. Check that the amplifier unit blow
motor is forcing air out of the circular filter
on the right hand endplate of the unit.

m'.-

The blower motor is controlled by a
'Imh switch, M' ;ﬂf :,:lmk theomlardq
0 the temperature within wunit is

or , and on again when the wunit has
warmed 1o approximately 10 deg. C.

Autopilot engagement

105. (1) Centralise the manual controls
and the ENGAGE switch “on"
(swi nnit}. The eNGAGE switch should
hold “on™, The I~ flag should appear and
lhcmnr!udmppur (switch unit),
The compass cLurcs suppLy lamp
should light.

(2) Check that the servomotor clutches Inve

ﬂ!m li;:ﬂy

- turn in ewh
dimm.

Note .

nrwbmllwﬁaf text, the phrase
mf rﬁw aut ' will be wused

ve of chamnel switch selection
and Mpﬂu “pull the ENGAGE switch “‘on



Autopilot disengagement circuil

106. Press the asutopilot’s cut-out switch

(test set) and release. ReADY flag should

'&:ur the 1~ flag disuppear, the ENGAGE
ich release 1o "oll" and the controls

become free. The COMPASS CLUTCH SUPPLY

lamp should go out.

m L B

Throughour rht folbuhi! text, the phrase

Mﬁ‘ will be wsed and
t the mutopilor “eut-our™ switch on

the mmermmd

Channel switch operation

107.  Centralise the manual controls. Engage

the autopilot and:—

(1) For each channel switch in turn, check
that selection out frees the associated
control and causes the rEaDY flag to
appear in addition to the » flag and that
re-selection IN restores the previous
condition.

hlll

In the case of the A channel switch only,
also check that the COMPASS CLUTCH
SUPPLY lamp goes out on selection OuT,
and lights again on re-selection 1N.

{2) Select all three channel switches ouT,
The reapy flag should appear, the N
flag disappear, the ENGAGE switch relcase
to oFF and the controls become free.
Select all three channel switches N,
Pull “on" the inGace switch and the
previous conditions should prevail.

Channel balance - preliminary check

108. Push the ENGAGE switch “ofi". Open
the flap-door on the amplifier unit for access
10 the channel balancers, R. A, E and C.
Set the BAL. IND, SENSITIVITY switch to HIGH.

109. Balance the channels as detailed below.
In each nstance, slowly adjust the associated

balancer on the tmitmthewo-
priate direction to oblain a *
FS./%

“null” reading on the nc. voltmeter (less
than 10 V).

(1) Rudder. Set the k. Gyro switch to our,
the sLe. MoN. switch to our, and the

(2) Elevator. Set the PITCH MON. switch 10

(3) Aileron. Sect the R. GYRO switch 1o IN,

and adjust the aileron balancer, A. Set
the 5° switch to orr, and adjust the cross
feed balancer, C.

110. Close the the am

W L B

Unless the aircraft is absolutely level laterally,
there will be a continuous slow rudder move-
ment—right rudder if the starboard wing is

after the test derailed in para. 109. This
condition may be verified by reference to the
gyro unit cross-level bubble. The effect is due
to the resultant sidesllp monitor signal, Iis
possible nuisance vahee during subsequent tests
on the rudder channel is removed by the nature
of the test methods employed.

111. Switch on the com

system  and
synchronize the
umit.

compass gyro
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| deg. and 5 deg. bank circults, turn control and
gyro bank platform operation, roll gyro and
mdmwﬂmfed:w:—aﬂmcw
112. (1) Select the TURN DEMAND switch

Loc. (The d.e. vn!mcwunwbdium
m’”::b‘:mmmd '

meter + 2V). Engage the
autopilot.

(2) Select the A cHANNEL switch our, and
manually rotate the control column
fully anti<lockwise from the central
position. Select A CHANNFL switch IN,

{3} Displace the turn control (pilots’ control)
fust out of detemt to the right. The
COMPASS CLUTCH sUPPLY lamp should be
out, the control column should rotate

clockwise a proportional and
the D.C. voltmeter reading should
increase

Note .

If the rurn control has been displaced as
r{qﬁrd.thrblmhmm
showld be not greater than 2 V.

(4) Set the TURN DEMAND switch, (o IN, and
dumtro! column commence
slowly and continuously clock-

wbe the displacement of the
turn control to & mtdypmllion
10 to the right. control column

should again rotate clockwise & pro-
portional amount and then remain
stationary.

(5) Select the A cHaNNEL switch our. The
d.c. voltmeter reading should retumn to
20 + 2 V. Centralise the turn control,

(6) Set the TURN DEMAND switch to ouT, and
repeat mb-pnru. (2), (3), (4) and (5) with
the control column initially rotated fully
doetmaadthemrneommldaplwed
to the left. Similar but opposite sense
control column rotation and voltmeter

excursion should result,
{7) Disengage the a Centralise the
manual controls select the A CHANNEL

switch IN. Return the test set controls
1o “normal”™ ( para. 96 refers).
{A.L.35, Nov, 38)



Turn control safety circuit—aileron channel

113

(2)

R

4)

Fi

(1) With the autopilot disengaged,
displace the turn control from detent in

one direction.

Engage the autopilot and check that the
turn control is moperative until it has
first been returned to detent position.
Repeat sub-paras. (1) and (2) with the
turn control displaced in the opposite
direction.

Select the A CHANNEL switch out and
mh‘r:lﬂhc both turn control and control
W .

Preselect turn operation and turn control over-
jon—aileron

error cul-oul  operal

channel
114. (1) Set the TURN DEMAND switch OUT

2)

(3)

4)

(5

(6)

and select the A CHANNEL switch IN.
Set the heading selector pointer 5 deg.
clockwise from the datum mark, by
depressing and rotating the course
setting knob at the bottom right-hand
corner of the instrument. No control
column movement should result from
this operation.
Press the “alter heading” button at the
top left-hand corner of the headin
or Tor at least two seconds an
then release. The COMPASS CLUTCH
surpLy lamp should be out, and the
control wheel should rotate clockwise
approximately 5 deg.
Slowly reset the heading selector pointer
to read 5 deg. anti-clockwise from the
datum mark. The control column
should rotate anti-clockwise to its
nominal central position and the com-
PASS CLUTCH SUPPLY lamp then light,
Displace the heading selector pointer
cither elockwise or anti-clockwise from
the datum mark. No control column
movement should oceur.
Wl sub-paras, (2) to (5) inclusive
ith the heading selector pointer dis-
in directions, Similar
sense control column
response and COMPASS CLUTCH SUPPLY
lamp indications should result.

(N

(8)

(9)

(10)

(a3

(14)

(13

(16)

Select the A CHANNEL switeh ouT, and
centralise the control column.

Repeat sub-paras. (1), (2) and (3).
Displace the turn control just out of
detent to the left. The control column
should respond to this action, rotating
anti-<clockwise.

Displace the heading selector pointer
either clockwise or anti-clockwise from
the datum mark. No control column
movement should result. Centralise
the turn control.

Set the A. GYRro switch to ouT, and the
D.C. TEST SELECTOR 1o LOC. d.e.
voltmeter now indicates bank platform

displacement. The voltmeter should
read 20 + 2V).

Set the selector pointer to read
at least 120 deg. clockwise from the
datum mark.

than 32 &+ 2V.

Reset the ing selector pointer to
read at least 120 deg anti-clockwise
from the datum mark.

% to not
B4+ 1V,
Disengage the autopilot, Remove the
test set cable connector *J2U" from J2
on the amplifier unit, and reconnect the
autopilot cable to J2 plug. Engage the
autopilot.

to not more than 26 + 2V, the ENGAGE
switch should automatically release to
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(7

(18)

(19)

“off as the “maximum”™ reading is
reached (i.c. as the autopilot becomes
fully disengaged). and the d.c. voli-
meter reading should then return to
20 + 2V.

Reset the heading selector pointer to
read at least 90 deg. anti-clockwise
from the datum mark. Engage the
autopilot and press the ALTER HEADING
button again. The de. voltmeter
reading should decrease (o not less than
14 4+ 2V, and similar complete dis-
gement of the autopilot occur as in
sub-para. (16).
Remove the autopilot cable connector

J2 from the amplifier unit, and re-
conneet the test set cable “J2U".

Disengage the autopilot and centralise
the manual controls. Return test set
controls to “normal™ (para. 96 refers).

Yaw cross feed signal—aileron channel
Turn and sideslip monitor signals—
115. (1) Set the following switches on the

2)

test set:—
GROUND TEST RELAY switch to oN

A. GYRO switch to our
sLIP MON. switch 1o our
PITCH MON. switch to OUT
TURN DEMAND switch to our

Then with the autopilot disengaged,
operate the pitch control (pilot’s control)
fully forward for at least 25 seconds, and
then release the control.

Engage the autopilot. Displace the turn
control approximately 10 deg. to thu‘lrig
and initially note the rudder pedals.
should “kick™ to the right on displace-
ment of the turn control, and the con
column should rotate clockwise a
portional amount. Select the R and A
channel switches “out™. Centralise the
turn control, control column and rudder
pedals.

35



(3) Select the R and A channel switches IN,
and repeat sub-para. (2) above with the
to the left,

(4) Set the GROUND TEST RELAY switch
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Height lock ion, hi chaser and in-
Wtfﬂ:ﬂf

n7.

2)

(1) Set the Frrci MoN. switch to OUT,
and the D.C. TEST SELECTOR o P.P.W.
GUIDE. (The d.c. voltmeter now indicates
pitch platform displacement). Centralise
the control column and engage the
autopilot. The de. voltmeter should
read 25 -+ 3V, Note the actual reading.
Engage height lock by ing oN the
ALT, switch (control unit). The switch
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(4)

(5

(6)

(n

should hold ox. No control column
movement should result from this
action, and the d.c. voltmeter reading
should not change.

On ing height lock, a small “kick™

. voltmeter pointer may be
observed, but any resultamt change in
reading from thai initially noted in
sub-para. (1) should not be greater

Check that the pitch control is in-
o ive in either direction on the
‘slow rate’ positions.

Push the pitch control fully forward 1o
the “fast rate’ position. The ALT. switch
should automatically release o OFF.
Release the pitch control. Re-engage
height lock and repeat this test for
opposite pitch control action.

Re-engage height lock, and select the
E channel switch outr. The ALT. switch
should automatically release to OFF.

Pull the control column to the fully-
back position, and select E channel
switch IN. Re-engage height lock, and
note the d.c. voltmeter reading.
Increase the pressure in the aircraft's
static system by an amount equivalent
to a height increase of approximately
00 fi. The d.c. voltmeter reading
should decrease a proportional amount
and then continue to decreasc very
. The control column should
move forward a proportional amount
followed a very slow continuous
movement i the same sense.

The initial movement of the control
column should be clearly observed. The
ensuing slow movement, however, will
not normally be noticeable, Provided,
therefore, that the d.c. voltmeter reading
behaves as detailed, the test may be
concluded as satisfoctory without further
delay.
(A.L35, Nov, 38)



(8)

(9)

(10)

(1)

(12)

(13)

(14)

Return the pressure in the static system
to atmospheric. The control column
should move backward, and the d.c.
voltmeter reading should return to-
wards that initially noted in sub-para.
(6), and remain appreciably steady.

The difference between the final d.c.
voltmeter reading obtained in this test

and that initially noted in sub-para. (6)
will be directly pi tional to the time
in which the slow e in sub-para. (T)

has been allowed to occur.

Select the E channel switch our. Wait
at least 15 seconds (or until d.c. volt-
meter pointer returns to and “oscil-
lntes” about its initial reading (sub-
. (1) ) before proceeding as detailed

the following paragraph.

Push the control column fully forward,
and select the E channel switch In.

Re-cngage height and he
d.c.vo]mmdh;l.;h s

Repeat (8) and (9) for a similar
increase of pressure in the static system,
Similar but oppositc sense control

column movements and voltmeter ex-
cursions should result.

Centralise the control column, and
sclect the E channel switch v, With
the height lock disengaged, increase the
pressurc in the static system by an
amount equivalent to a height decrease
of approximately 500 ft. Wait at least
60 seconds and then repeat sub-para.
(2) when the results should conform.

Push the M.“Rc switch orr. Return the
pressure in static system (o atmos-
pheric. Wait at least 60 seconds and
then repeat sub-para. (2) when the
results uld conform.

Disengage the autopilot and return the
test set controls I‘:{{“W,_ (para. 96
refers).

L.L.S. radio coupli
phases—a

circuits—track and glide

ileron elevator channel control

conditions. Aileron servomator tache generator
crossfeed and sideslip monitor signals—rudder
channel

118, 'ngj Select the following switches on
1est set:—
R. GYRO swilch to our
SLIP. MON, switch o ourt
PITCH MON. switch o OUT
TURN DEMAND swilch to our

2)

[&]]

4)

(5)

(6)

Set the heading selector poi to the
&tmmﬁummw.
Centralise the manual controls, and
engage the autopilot. The CoMmpass
CLUTCH suPpLy lamp should light.

Pull the TRACK switch ON (switch unit),
The TracK switch should hold ox and
no a i control wheel movement
result. The COMPASS cLUTCH
supPPLY lamp should go out. Check that
the turn control is inoperative in both
directions, and then return the control
to detent.
Set the heading selector pointer to the
following approximate s
T st
an
control column should follow through-
out the cycle such that its rotation is
clockwise for clockwise movement of
the pointer, and vice versa. Rudder
movement should occur whilst the
control column is in motion—to the right
for clockwise and to the left for anti-
clockwise control column rotation.

Set the sLIP MON. switch to N, and
tinuous rudder movement to the right
should occur. Release the MON. TEST
switch, and select the R channel switch
ouT.

Sci the D.C. TEST SELECTOR to LOC. (The
dec. voltmeter now indicates bank
platform displacement).

Rotate the LLS. control a small
amount clockwise from the “normal”
setting (Le. centre of travel; para. 96
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(3)

9

(10)

(1

(12)

(13)

refers) to simulate left radio signal
demand. The control column shnu]snb.e
driven anti-clockwise in sympathy, and
the de.  voltmeter R' s?.nLu;d
decrease accordingly. otate Y
control a small l.mgunl anti-clockwise
from the normal setting to simulate
radio signal demand. The control
aolumt:hy tbuul:d be tgle“cdn doctrrue in
sympathy, a €. voltmeter
m& should increase accordingly.

Select the A channel switch our. The

TRACK switch should remain oN, and the

gbc.vglvtmcur reading should return to
4 2V,

Set the A. GYRO switch to our and
return the LL.S. control to the “normal”
sctting. Centralise the control column,
and select the A channel switeh N,

Set the heading selector pointer 10 deg,
dmkwi!efmlheﬁnwp.:tmark.md
the TURN DEMAND switch to IN. The
control column should commence
rotating continuously clockwise. Set
the TURN DEMAND switch to out, and

Repeat sub-para. (9) with the i
selector pointer displaced 10 deg. anti-
clockwise from the datum mark.
Similar but sense  control
column rotation should occur.

Set the heading selector pointer at
least 40 dﬁ'c]ockm' from the datum
mark. de. voltmeter ruding
lhmudw increase to not greater than 3
& 2V,

Reset the ing selector pointer at
least 40 anti-clockwise from the
datum mark. The dec. voltmeter

rndmvhmldmlonmluuha
8 = IV. Retumn the heading selector
pointer to the datum mark.

Select the E channel switch out, and
pull the control column to the fully-back
position. Sclect the E channel switch
N



(15

(16)

amn

(18)

(19)

(20)

positions, and select
switch IN.

Nole the d.c. voltmeter i
should be approximately 20 + 2V.
the heading selector pomter at least 20
deg. clockwise from the datum mark.
The de. voltmeter i :
increase to not greater than

£

+ 2V.

ing selector pointer
least 20 deg. anti-clockwise from the
datum mark, The de voltmeter
rudinlshauldh:wuwmmﬂcuthu
1S -+ 2V. Reset the heading selector
pointer to the datum mark.

Repeat sub-para. (17) and (18) rotating
the LLS. control knob fully anti-
clockwise and clockwise respectively in
licu of the heading selector pointer
displacements quoted.  Similar de.
voltmeter excursions should result.
Return the LL.S. control to “normal”
setling (i.e. centre of travel, para. 96
refers).

Set the D.C. TEST SELECTOR 10 P.P.W./
Gk, (Thed.c. voltmeter now indicates
pitch platform displacement).

F5./10

(22)

@

the LL.S. control fully anti-clockwise
from the “normal” setting to simulate
up radio si The de.

voltmeter m obtained in this test
and that initially noted in sub-para. (21)
will be directly tional to the time

in which the slow change in sub-para.
(21) has been allowed to occur.

Repeat sub-para. (21) for clockwise
displacement of the LLS. control to
simulate down radio signal

The d.c. voltmeter pointer should returm
and oscillate about a reading of 25 +
3V. Return the LLS. control to the
“normal” setting. The d.c. voltmeter
madi.n'.i:hould initially increase slightly
and pointer then return to an
oscillate about a reading of 25 4 3V.
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(26) 1

@

(&)

ouT
SLIP MON, switch our
PITCH MON. switch ouT
TURN DEMAND switch ouT
D.C. TIST SELECTOR N.B.C.
R.C.U. PORT/STED, switch PORT
B.C.U. MGH/LoW switch LOW

(AL3S, Nov, 58)



C)

&)

(6

(®)

Push the soms switch oFr. Rotate the
LL.S. control fully clockwise and set the
B.C.U. PORT, . switch tostap. Pull the
BOMB ON.

Rotate the LL.S. control anti-clockwise,
The control column should be driven
clockwise and the d.c. voltmeter readin
increase. Rotate the LL.S. control
fully clockwise. The control column
should return to a nominal central

position.

M - "

If it is required to measure the bank
platform angle against input to the auto-
pilot, this myﬂge done by reading the
input volts on a high i ¢ monitor
volimeter (ar least 1, ohms per volt)
plugged into the B.C.U. MON. socket bx
means of test cable “B.C.U. MON.
(TE.6248) and the platform displacement
on the d.c. voltmeter (1| volt eguals 2 deg.),
whilst the checks given in sub-paras. (3),
(4) and (5) are being carried out. Unplug
the monitor voltmeter following the
completion of the rests.

Set the A. GYRO switch to our, and the
B.C.U. HIGH/LOW switch to HIGH. Rotate
the LLS. control fully anti-clockwise,
The d.c. voltmeter ing should in-
crease to not greater than 32 4 2V. Set
the TurN DEMAND switch to IN. The
gontrol column should commence rotat-
ing slowly and continuously clockwise.
Set the TURN DEMAND switch to out. The
control column motion should cease.

Set the p.C.U. PORT/STAD. switch to PORT,
and rotate the 1.L.S. control fully clock-
wise, The d.c. voltmeter mdinf should
decrease to not less than § + V. Set
the TurRN DEMAND swiltch to N, The
control column should commence rotat-
ing slowly and continuously anti-clock-
wise. Set the TURN DEMAND switch to
ouT. The control column motion should
cease.

Ensure that the heading selector pointer
is aligned to the datum mark. 11 the
mmack switch oN. The d.c. voltmeter

@)

reading should return to 20 & 2V. Set
the A. GYRO swilch to IN, and the i
selector pointer to the following a

! from datum mark :—

deg. anti-clockwise,
deg. The control column should follow
throughout the cycle so that the rotation
is clockwise for clockwise movement of
the pointer, and vice versa.

Depress the autopilot cut-out switch.
The TRACK, poMn and ENGAGE swilches
should automatically release to OFF.
Return the test set controls to “normal™

(para. 96 refers),

Channel balance—check for final adjustment

120. Carry out the tests as detailed in para.
108 and 109,

121. (1) Remove all the test set cables

2)

from the autopilot amplifier, automatic
approach and bombing coupling units,
power supply test point and to J4 cable
conneclor,

Reconnect the following cable conncc-
tors to the autopilot:—
Socket J4, amplifier unit
Plug J2, amplifier unit (if necessary)
Socket CUS, automatic approach
coupling unit
Socket BCU6, bombing coupling unit

M.l

Do woT reconnect plug J1, amplifier unit
(compass monitor) until so instructed in
the ensuing text.

Channel balance—final check

122. The following procedure is necessary
to obtain the accurale balance required to
ensure the best results from the autopilot.
For this a channel balance test cable, con-
arw as detailed in Appendix 1, must

m

Connect the TiST A and TesT B plugs of
the channel balance test cable -
ively to TEST A and TesT B on the amplifier
unit.
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2)

&)

Select all three channel switches N,
centralise the manual controls, and
engage the autopilot.

Balance each channel of the autopilot as
detailed below:—

Elevator. Note either the remote trim
indicator or the control unit trim
indicator. If “drift™ is present the
pointer will slowly deflect in either a
NOSE HEAVY Or TAIL HEAVY direction.
Select the E channel switch our, “inch™
the clevator balancer (E) in the appro-
priate direction (see note), re-select this
channel switch IN and again note the
trim indicator. Repeat this procedure
until adjustment of the elevator balance
(E) results in the turn indicator pointer
being stationary al centre-scale for at
least 15 secs.

M - &

Elevator balancer (E). Clockwise rotation
Sfrom zero will nase-heavy frim-
indicator movement or { move-

ment of the control column, and vice versa.

Rudder, Check for any continuous slow
movement of the rudder pedals over a
period of half a minute. *“Inch™ the
rudder balancer (R) in the appropriate
direction (see nolmﬂduunﬁlan movement
existing on the ccases. If
the movement has not been arrested until
the rudder pedals are well de-centralised,
disengage the channel, centralise the

controls, and, after ing., repeat
the above procedure un=i' the required
conditions arc attained with the pedals
virtually central,

M L A

Rudder balancer (R). Clockwise rotation
from zero will produce right rudder
movement, and vice versa.

Aileron,  Proceed in the following
sequence only :—

With the test cable TesT B plug connected
to TesT B, amplifier unit, check for any
continuous slow movement of the control
column over a period of one minute.
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“Inch"’ the aileron balancer (A) in
the sppropriate direction (see note)
until any movement on the control
column ceases. If movemen! has
not been arrested until the control
column is well de-centralised, dis-
engage the channel, centralise the
control, and, after re-engaging,
repeat the above procedure until
the required conditions are attained
with the control column virtually
central. Remove the test cable
TEST B plug from the amplifier
unit. Repeat the above procedure
using the cross-feed balancer (C).

NOTE...

Aileron (A) and cross-feed (C) balancers.
Tlockwise rotation from zero will pro-
duce anti-clockwise control column
movement md vice versa, The tuming
flight performance of the mutopilot is
very dependent on the accurate setting
of these balancers, Particular care and
attention should, therefore, be taken in
thelr adjusiment.

(4) Disengage the autopilot. Remove
the test cable TEST A plug from
the amplifier unit, and replace the
blanking caps on the connector
points TEST A and TEST B, aupli-
fier unit. Note the readings of the
balancers for record purposes, and
close the flap-door of the ampli-
fier unit.

Brief functional check of the autopilot
Operation of the trim indicators

Operation ol the excess torque cut-ouf -

(elevator channel)
Operation of interlocks with normal frim

system, aufostabilisation system and

artificial feel

123.(1) Centralise the manual controls,
and check that the R, A and E

channel switches are IN. Engage
the autopilot.

(2) Check that the turn control is
operative in both directions, and
then return it to detenat.

NOTE...

Use amall or slow displacement, other-
wise disengagement will result via the
roll error cut-out.

(3) Gently exert & steadily inmuiug
forward pressure on the
column. The remote trim indi-
cator (if fitted) and the control unit
turn indicator should deflect in &
NOSE HEAVY direction. Check
that a momentary increase in the
applied manual force to the com-
trol column results in the ENGAGE
switch automatically relessing to
OFF, and in total disengagement
of the autopilot. Re-engage the
autopilot and repeat this test for
backward applied pressure in the
control column. The trim indi-

cator  should deflect in a TAIL P

HEAVY direction and similar

disengagement of the auto-pilot
result.

NOTE...

The spring strut cut-out fitted as part of
the elevator servomotor-aircraft control
linkages is designed to "‘collapse’ and
automatically disengage the autopilot
when loaded 1o 78 Ib. £ 2 1b, This
78 Ib. using the d.tncl gearing con-
version [actor, is equivalent to a stick
force of 175 Ib. Allowing a nominal
figure of 9 Ib. for control column break-
out force, a load of 26'5 1b. + 2 Ib.
applied at the control column should
Y“collapse' the strut and disengage the
autopilot,

(4) Re-engage the autopilot and carry
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out 2 similar test to that detailed
in sub-paraf3) on the rudder
pedals in both directions. Total
disengagement of the autopilot
should similarly occur.

(5) Re-engage the autopilot and check
that the pitch control is operative
on the ‘fast rate' position in
both directions. Disengage the
sutopilot.

Heading selector and compass monitor
operation and alignment - aileron channel

124,(1) Set the first pilot's gyro compass

indicator to COMPASS on the
control panel. Hlplm plug J1
(compass monitor) on the amplifier
unit, Centralise the manual
controls, and engage the autopilot,
Check that the heading selector
and first pilot's compass gyro
readings agree to within + 1 deg.

(2) By means of the caging knob in-
crease the compass gyro readings
by 20 deg. The heading selector
dial reading should increase
sccordingly. The control column
should commence to rtate anti-
clockwise. Decrease the compass

reading by 20 The
lg:ling selector dial ng should
decrease accordingly. The control

column should commence to rotate
slowly clockwise. Tum the caging
knob slowly in the asppropriate
direction until the control wheel
rotation ceases. Select the A
channel switch OUT.

(3) Alter the compass gyro reading by
10 deg. in either direction, and
select the A channel switch IN.
The control column should remain
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stationary. Select the A channel
switch OUT, and synchronise the
firstpilot's gyro indicator.
Select the A channel switch IN.

Autopilot disengagement - pilot's ‘cutout’
and safety circuit. Power supply torque
switch operation

125.(1) Presa the first pilot's instinctive
cutout (trigger switch in the hud
grip of the control column), and
release, The autopilot should
become totally disengaged, i.e.,
the READY flag should appear, the
IN flag disappear, the ENGAGE
switch release to OFF, and the
aircraft controls become free,
Re-engage, and repeat this test
using the second pilot's cutout
switch.

(2) Re-engage the autopilot, then hold
the first pilot's cutout switch in
its depressed state. At the
same time, pull the ENGAGE
switch ON. The ENGAGE
sgwitch should not hold ON, and
the sircraft controls should remain
free, Release the ENGAGE
switch and then the cutout switch.

(3) Re-engage (he auto-pilot, and
switch the auto mach trim system
off. Ensure that the mach trim
indicator, adjacent to the mach-
meter on the first pilot's panel, is
presenting a white image.

(4) Switch the auto mach trim system
ON, ensure that the mach trim
indicator shows & black image.
Push the control column forward
(care should be taken not to
sccidentally operate the instinctive
cutout switch); with a stick load
of 26 Ib, approx., the autopilot

(5)

(6)

(8)

9

(10)

(11)

and the auto mach trim system
should both be disengaged (White
image on mach trim indicator).

Re-engage the autopilot, the mach
trim indicator should continue to
present a white image.

Reset the auto mach trim system
by switching to OFF, and then ON.
The magnetic indicator should now

present a black image.

Repeat (4), using a ‘pull’ instead
of a push force,

With the autopilot disengaged,
check that both the elevator and
pileron normal trim systems are
Tnun Engage the aileron
channel on the autopilot, check
that the aileron normal trim is not
tive. Disengage the aileron
annel, and check that aileron
normal trim is again available,

Repeat (8), with the elevator
channel and the nommal trim
switch.

With the autopilot disengaged,
ensure that the yaw xn
system is operative. (This may
be carried out by ying a fim
thumb pressure in .mﬂ &8 port or
starboard direction to the yaw
damper mounting, checking that
rudder movement results).

Engage the rudder channel on the
autopilot, and check that the yaw
damper is inoperative, Disengage
the autopilot, and re-check that
the yaw damper is again operative.
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Calibration of elevator servo authority in
track and glide phases

126, For this final checking stage it
will be necessary to increase the oper-
ntingl crew to three men, stationed one in

st pilot’s seat, one in the bomb bay,
and one at the trailing edge of the in-
board elevator. The following additional

test equipment will be required:-

(1) A pitot pressure simulator rig
equipped with sufficient piping to
operate simultanecusly two in-
struments 12 ft. apart.

(2) A suitable 2 foot rule.

(3) Ground intercom. facilities with
three head sets.

127. Disconnect the pitot ly line
from the elevator artificial feel airspeed
transmitter on the port side of the bomb
bay, and disconnect the pitot supply
pipe from the elevator artificial feel
failure warning transmitter. Connect up a
simulator rig to both transmitters
simultaneously.  Ensure that both pitot
head covers have been removed.

128 With the autopilot disengaged,
trim the elevators into line with the
inboard fixed trailing edge.

129, Note that in the following tests,
the deflection of the elevator under
autopilot control is to be measured.
Great care must be exercised during
these measurements, due to the operation
of the spring strut when maximum elevator



deflection is reached. At this point, the
autopilot will be automatically disenga
and the elevators will return to t
trim position at a speed dictated by the
recovery artificial feel unit, For the
calibration of the elevator servo authority,

proceed as follows:-

(1) Engage the autopilot, trim to zero
servo load, and then operate the
pitch control at a low rate in the
nose up sense until the autopilot
becomes disengaged by the oper-
ation of the spring strut cutout.
Measure the maximum deflection
of the elevators between zero

load and disengagement.
NOTE...

It is important that when trimming the
servomoior fo zero load, the final move-
ment of the pitch control must be to-
wards the direction in which it is re-
quired fo move the elevators in the
succeeding test.

(2) Slowly increase the airspeed on
the pitot pressure rig, and check
the cut-in speed of the elevator
artificial feel unit (by listening at
the feel unit for the first operation
of the actuator). This cut-in
speed should be referred to the
maximum deflection and tabulated
as shown in table 1, fig.4.

(3) Increase the airspeed to 120 Kts.,
and repeat (1); record the maximum
elevator deflection.

(4) Repeat (3) at airspeeds of 160,
laﬂmd:&!)lxu .

(5) Decrease the airspeed to zero, and
repeat tests (1), (3) and (4), using
nose down operation of the pitch
control.

(6) Re-engage the autopilot and engage
TRACK. Repeat (2), (3), (4) and

(5), using the airspeed walues
given in table 2, fig.4.

(7) Place the GLIDE ANGLE switch
in the approach coupling unit to
the 2‘!‘ position and reduce :::
airs to zero. Re-engage
autopilot and trim the elevator
servo to zero load by means of
the pitch control. Engage
TRACK and slowly push the pitch
control forward, until the trim
indicator shows elevstors almost
fully out of trim, then select
GLIDE and release the pitch
control. The autopilot will
continue to run until the spring
strut collapses, at which point
the elevator movement should be
measured.

(8) With TRACK and GLIDE selected,
slowly increase the airs and
check the cut in s of the
elevator A.F.U. as in (2). The
cut in speed should be referred to
the maximum deflection measured
as in (7) above and tabulated as
shown in fig.4.

(9) Increase the airspeed to 160 knots,
repeat (7) recording maximum
deflection.

(10) Repeat (9) at airspeeds of 180
and 200 knots.

(11) Using the method described in
(7), but with nose up movement of
the pitch control, nput (8), (%)
and (10) for elevator up movement.

The readings obtained in all the tests (1)

to (11) should be proved and compared

with the curves in fig.4, which shows the

m maximum and minimum permissible
ues.

130. The elevator authority in track
phase is adjustable at potentiometer No.2
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in the relay panel 64P; any adjustment
at these will also affect the glide
phase. It is important therefore that any
adjustment necessary in track be finalized
before completing the adjustment in the
glide phase at potentiometer No.4. In
general, however, the trend shown by the
normal calibration should be maintained,
i.e., if normal authority is towards the
high side of the tolerances, then track and
glide phases should similarly be main-
tained towards the high side. Any
adjustment carried out at No.2 and 4
potentiometers should be followed by
balancing adjustments to the artificial feel
waming system at potentiometers No.l
and 3. After final adjustments, lock all
the potentiometers, and proceed as
follows:-

(1) Re-engage the autopilot and select
TRACK. The elevator artificial
feel failure indicator should show a
white image and the feel failure
waming indicator (adjacent to the
first pilot's airspeed indicator)
should present a black image.

(2) Select GLIDE on the autopilot
control wunit and the indicator
conditions outlined in (1) should
not change.

(3) Depress the TRACK selector, the
GLIDE selector should automatic-
ally return to OFF, and the ele-
vator artificial feel failure indi-
cator should present a black

(4) Disengage the autopilot, and
depress the POWER switch to OFF.
Ensure that the READY and
ENGAGE indicator flags disappear.

(5) Ensure that the airspeed simulation
rig is at zero pressure, disconnect
the rig, and reconnect the aircraft
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tot piping, making certain that Table 1
gl joints are leak-proof. T
® of equipment
(6) Exercise the flying controls in all
directions and check for freedom of Auvtamatic Pllet Mk, 10
movement.
At the conclusion of the foregoing tests, Uniy Troe Ref.No. Ne.ofi
switch off the inverter, and —
switch off the powered flying controls. Switch uait A 6T/213 1
Pilots" controller A 6T/214 1
AUTOSTABILIZER AND MACH TRIM Heading selector A 6T/216 !
CONTROLS Remote trim indicator A 6T/218 1
131. Full instractions for servicing and Gym sait A 6T/308 :
the autostabiliser and mach Amplifier unit A 6T/204 1
ml“’u:' will be found in A.P.14695, Automatic approach coupling unit B 6T/ 346 1
= — Bombing coupling unit A 6T/217 1
Roll eror cutout A 67/401 1
SRS T Mounting tray for roll error cutout A 6T/402 1
132, Full instructions for servicing and Condenser unit A 6T/212 1
mﬂl “"”_ A?wﬂs':'w'f'l"'“'““ oy Servomotor (20 1b. ft.) rudder C 6T/307 1
Chap.1. ’ ' ' ' Servomotor (20 1b. ft.) aileron C 6T/307 1
Servomotor (40 1b. ft.) elevator A 6T/202 1
REMOVAL AND ASSEMBLY Servomotor mountings A 6T/232 3
Link setting card - amplifier 6T/425 1
m - ay of Link setting card - approach section . 6T /444 1
equipment described in this group is Link setting card - height section 6T/445 1
reasonably straightforward and no '!::‘l Link setting card - preselect tum 6T/ 446 1
o soeggar-shecs gor < Do amine Rograes Link setting card - bombing coupling unit L5 1
the I control muns reference should be O 0 T,
M,:‘M 1, Sect.3, Chap.4 of this Link setting card - bombing coupling unit 6T/1815 1
publication. Post Mod. 1426
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