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Comments and suggestions regarding Pilot’s Notes should

be forwarded to the Officer Commanding, Handling Squad-
ron, Royal Air Force, Boscombe Down, Wiltshire.
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NOTES TO USERS

I. These Notes, which are complementary to A.P.129
(6th Edition), Flying, should be read in conjunction with
the Javelin Operating Data Manual. It is assumed that all
concerned have a thorough knowledge of the Chapters of
A.P.129 relevant to the operation of this type of aircraft.

2. Additional copies may be obtained by the Station Pub-
lications Ollicer by application on R.A.F. Form 294A in
quadruplicate, to Command Headquarters for onward
transmission to APFS. (See A.P.113A). The number of
the publication must be quoted in full:—A.P.4491D-PN.

3. Comments and suggestions should be [orwarded to the
Oflicer Commanding, Handling Squadron, Royal Air
Force, Boscombe Down, Wiltshire.

4. The limitations quoted in Part Il are mandatory and
are not to be exceeded. The contents of other Parts of the
book are mainly advisory, but instructions containing the
word “must” are to be regarded as mandatory. (AMFO
101 refers).

5. Throughout this publication the following conventions
apply:—

(a) Words in capital letters indicate the actual marking on
the controls concerned.

(b) The numbers quoted in brackets after items in the
text refer to the illustrations in Part VL.

(c) Unless otherwise stated, all airspeed, Mach numbers
and accelerometer readings quoted are “Indicated”.

(d) Fuel poundage figures are all calculated at 7.7lb./
gallon, (Normal AVTAQ).
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INTRODUCTION

|. The Javelin MK. 4 is a twin-engine, two seatl mid-wing
all-weather fighter aircraft, having delta-shaped wings and
a fully-powered swept-back tailplane with follow-up eleva-
tors. Full-power ailerons and a power assisted rudder are
fitted.

Hydraulic supplies to the tailplane and ailerons are dupli-
cated; the rudder has manual reversion, should its power
supply fail. The cockpits are equipped with ejection seats
and forced hood-jettisoning,

2. The power units are one Sapphire Mk, 102 and one
Mk. 103 axial-flow gas turbine engines, each developing
(approximately) &,150 Ib. static thrust at sea-level. A shaft
from each engine drives a common auxiliary gearbox
mounted in the fuselage between the engines. A free-wheel
device 1s incorporated so that the gearbox 1s driven by the
faster turning engine The gearbox drive three hydraulic
pumps and two generators.

3. A servicing bay in the fuselage, accessible from a man-
hole under the fuselage, has three fixed servicing platforms
and provides access to the engines, the starter system and
auxihary gearbox. A hydraulic panel on the port side
includes the reservoir, and accumulator charging valves
and gauges. A hand pump is provided at the forward end
of the servicing bay. The bay 1s illuminated by a lamp with
an integral switch.

4. Two Aden 30 mm. guns are installed in each wing out-
board of the wheel bays. Al 15 carried.

5. All flying limitations, and temporary restrictions relat-
ing to the operation of this aircraft are listed in Part 1I.

6. The various panels, etc. in the pilot’s cockpit on which
the pilot’s controls and instruments are located are referred
to in these Notes as follows:—

(a) The port console.

(b) The port instrument panel (forward of the port con-
sole).
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(¢) The panel under the port coaming.

(d) The panel to the left of the centre instrument panel.
(e) The centre instrument panel.

(f)  The panel under the starboard coaming.

(g} The starboard instrument panel (forward of the star-
board console).

(h) The starboard console.

7. Access to either cockpit 1s normally gained from the
port side of the aircraft by means of an access ladder, which
Is part of the ground equipment. Footsteps, also hand-holes
and walkways on the port rear fuselage and wing provide
a means of entry if the ladder is not available. The retract-
able footstep remains extended only when there 1s a weight
on it. The remaining footsteps and hand-holes are fixed
and are covered by spring-loaded plates.

8. Modihcations

(a) This Edition, which includes the basic information
aiven in the 1st Edition, assumes that the following Modifi-
cations have been embodied:—

Mod. No. Effect of Modification
57 Strengthened main undercarriage, etc.
664 Rudder power selector lever deleted.
703 Introduction of per cent RPM indicators.
728 Introduction of new control handle and
double-pole trimming.
722 | Introduction of ventral tank refuelling isola-
tion cocks.
7131 | Repositioning of VHF controllers to panel
under the port coaming.
792 Introduction of flashing navigation lights.,
926 Introduction of oxygen regulator Mk. 17D.
1032 Flowmeter loads are shed when No., 1 flight
instruments inverter fauls.
1098 Introduction of third hydraulic failure warn-
ing light.
1194 Introduction of improved collector tank vent

valves and vent pipes of larger diameter.
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(b) In addition, reference 1s made in the Notes to the
following Modifications:—

Mod. No. |

E[’fect :::THndiﬁcatiun

655
689

Sadl7
996

1026
1311
1451

o — e —

Type 201A inverter replaced by Type 201B.

Control of cabin temperature becomes semi-
automatic only:
l.e. Only the hot/warm mixture i1s auto-
malically controlled.

Introduction of Nimonic 105 turbine rotor

blades.

 Telebriefing may be used with battery isolat-

ing switch off,
Stall warning flags replaced by vanes.
Type 103 inverter replaced by Type 103A.
Introduction of oxygen regulator Mk. 17E.

9. Special flying instructions

This Edition also includes the following Special Flying
Instructions;—Javelin/32, 36, 38, 39, 42 and 51, and
Ejection seats 5/ 14.

February, 1961].
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PART I-DESCRIPTION AND
MANAGEMENT OF SYSTEMS
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PART 1

Chapter 1-FUEL SYSTEM

List of Contents

Para.
Fuel tanks ]
Fuel transfer 5}"5[-!:':“1 ’mll II'Il'.iIE"'l[ﬂI‘:- 2
Main fuel-feed system 3
Booster-pump controls and ml.h:, 1mrq .. 4
Ventral lqu controls and indicators .., 5
LP fuel cocks i G
Fuel tank shut- i:rIT 1.'.;111.&.». umi ‘.'.-ﬂ”LLI.'U'I' t.'.nl-. *w:nl w.lw.:-: 7
Fuel gauges and flowmeters B
Refuelling system Y
Normal management of the qy*.th 10
Booster-pump failure 11
Fuel tank(s) shut-off valve failure 12
Hiustration: Fig

Simplified fuel system diagram ...

1. Fuel tanks

(a) Fuel is carried internally in fourteen flexible tanks
fitted within metal casings. There are five tanks in each
wing, two fuselage tanks, and two collector tanks in the
fuselage. Two ventral tanks may be carried under the fuse-
lage. The group of tanks in each wing together with its
adjacent fuselage tank, and ventral tank if fitted, supply the
collector tank from which fuel is fed to ils own engine, thus
forming an independent system for each engine. The three-
position LP cocks, however, permit either engine to be fed
from both systems if the other engine is stopped.

(b)  Approximately 385 1b./50 gall. of fuel is unusable.

This is not included in the capacity quoted below, nor is it
gauged.

(¢) The approx. effective tank capacities are:—

Weight (1b.)
at 7.71b./gall. Gall.
[nternal tanks including collector tanks

(total usable) ... 5,890 765
Two ventral tanks when EEll'l'lEd (total) 3.B50 500
Total (internal and ventral tanks) ... 9,740 1,265
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2. Fuel transfer system and indicators

(a) Fuel is transferred into the collector tanks from all
the remaining tanks by air pressure supplied from both
engines. A higher air pressure supply to the ventral tanks
ensures transfer of fuel from these tanks before that of the
internal tanks.

(b) (i) On each side, the fuel from the fuselage side tank
and all the wing tanks except No. 3 flows through a flow-
proportioning valve so that the tanks empty at approxim-
ately equal rates for all normal aircraft attitudes, thus
maintaining the C of G within a small range. The flow
from No. 3 tank, being on the C of G, 1s taken to the
outlet of the flow-proportioning valve, and joins the
main supply to the collector tanks. This tank normally
empties before the other wing tanks. When empty, the
air shut-off valve in the tank should close.

(ii) Fuel from each ventral tank is transferred to the
main supply line and then to the associated collector
tank down-stream of the flow-proportioning valve. When
empty, the air shut-off valve in the tank should close.

(c) Two fuel transfer air-pressure warning indicators (72),
one for each side at the bottom of the centre instrument
panel, normally show black in flight,

(d) If the air pressure has failed, or has fallen below that
required for full-throttle operation, indicated by either or
both magnetic indicators turning white, the engine(s) should
continue to run satisfactorily, but if the following RPM
are exceeded fuel will be used from the collector tank
quicker than the wing tanks can keep it topped up, and
eventually the engine(s) will flame out:—

Sea-level 829,
20,000 feet 9397,
Above 35,000 feet No limit.

If air transfer pressure to the ventral tanks fails, the fuel
in these tanks will be unusable.

3. Main fuel-feed system

(a) Each collector tank contains an electrically-driven
booster-pump, which incorporates an inverted flight valve,
and a gravity by-pass pipe to permit the HP pump to draw
fuel from the tank, should the booster-pump fail.
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F5/3 AP 4491 D-PN. Pt. I, Ch. 1—Fuel System

(b) The booster-pump delivers fuel from the collector tank
to its respective LP cock and, depending upon the setting
of this cock, fuel may be supplied to the HP cock and HP
pump on either engine.

4. Booster-pump controls and indicators

(a) Two booster-pump circuit-breakers (at 103) on the
starboard console control the booster-pumps in the collec-
tor tanks. They also provide an electrical supply to the
starter master switch and each must be closed before the
starter circuil of its respective engine will operate.

(b) There are two booster-pump magnetic indicators (82)
on the starboard console. If a booster-pump 1$ inoperative
its indicator shows white.

5. Ventral tanks control and indicators

(a) Two ventral tank transfer indicators (26), on the
throttle-box, show white when fuel transfer from the ven-
tral tanks has failed, when the ventral tanks are empty,
when they have been jettisoned, or if they are not fitted.
They show black when normal transfer is taking place.

(b) Both ventral tanks may be jettisoned mechanically, in
straight and level flight, at any speed within the limitations,
by pulling the T-handle (29) on the side of the throttle-box.
The tanks cannot be jettisoned separately.

6. LI fuwel cocks

(a) Two LP fuel cock levers (1) are fitted on the port con-
sole. With the levers at ON (forward), the port group of
tanks feed the port engine, and the starboard group of
tanks feed the starboard engine. With the levers at OFF
(central) there is no flow through the cocks. With a lever
in the TRANSFER position, fuel is shut off to the engine
on that side and fed to the other engine. When a lever is
in the TRANSFER position fuel will be drawn from each
wing if both booster-pumps are on, or if both booster-
pumps are off. If however, one booster-pump is switched
off, only a small amount of fuel will be used from that side
until the other side is empty.
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(b) If an engine is stopped, fuel can be made available to
the live engine by moving the LP cock of the stopped
engine to the TRANSFER position. Before doing this en-
sure that the HP cock of the engine to be shut down is
turned OFF. The HP cock of an engine should never be
put ON in flight when its LP cock i1s in the OFF or

TRANSFER position.

(c) When transferring fuel, both booster-pumps should
normally be left on. (Sec para. 10(d) of this Chapter.)

7. Fuel tank shut-off valves and collector tank vent valves

(a) Shut-off valves in each internal tank and in the ventral
tanks close when the tank i1s empty, thus preventing air
being supplied to the associated collector tank.

(b) (i) A collector tank pressure-relief valve, which by-
passes the non-return valve in the pipe-line from No. 3
tank, allows luel to escape [rom the collector tank into
No. 3 tank if the pressure in the collector tank rises
sharply due to temperature increase whilst on the ground.

(11) Each collector tank is vented to atmosphere through
a Hoat-operated vent valve., When the tank is full the

float closes the vent.

8. Fuel gauges and flowmeters

(a) Two DC operated mass unit fuel contents gauges (66),
on the starboard instrument panel show the total fuel in
the ten wing tanks and two fuselage tanks, (5,582 1b./725
gall.). The contents of the two collector tanks (308 1b./40
gall.) are not gauged. When Mod. 703 is embodied, the
gauges are repositioned to the panel at the bottom of the
centre instrument panel.

(b) Two flowmeters Mk, 2 (107), one for each engine, on
the starboard console, show the rate of fuel flow in pounds
per minute and the total fuel consumed. The gauges are
calibrated in units of ten pounds and are fitted with resett-

ing knobs.

() Power supplies
(1) The fuel contents gauges operate whenever the
battery isolating switch is set to ON, or an external

supply 1s connected.

RESTRICTED



F5/4 A.P.4491D-PN. Pt 1, Ch. 1—Fuel System

(1) Electrical power for the flowmeters is supplied by
the No. | flight instruments inverter. If this inverter fails
the flowmeters will be inoperative.

9. Refuelling system

(a) A pressure-refuelling point under each wing, forward
of the main wheel bay, permits refuelling of all tanks
(including the ventral tanks, if fitted) simultaneously, and a
float valve in each tank cuts off the supply when the tank
1s full.

(b) The ventral tanks may be isolated from the refuelling
system, by setting to OFF the VENTRAL TANK RE-
FUELLING cock in each wheel bay, prior to refuelling.
In these circumstances, when the remainder of the system
is filled, the ventral tanks refuelling cocks may be turned
ON and the desired amount of fuel fed to each tank, the
quantity being measured from the refueller gauges.

10. Normal management of the system
(a) Before starting

(1) The booster-pump circuit-breakers, starter master
and 1gnition switches and the LP and HP cocks must be
ON for starting and for all normal forms of flight.

(ii) When a booster-pump is switched on, check that its
associated magnetic indicator turns black.

(b) Before take-off
(1) As soon as an engine is started and air transfer pres-
sure is available, check that the two air transfer magnetic
indicators turn black.

(11) If ventral tanks are fitted, and contain fuel, check
that their associated indicators turn black. It may be
necessary to increase RPM to approx. 659, in order to
provide the mitial pressure, The ventral tank indicators
may flicker whilst taxying.

(c) In flicht

After take-off check that the ventral tanks are feeding. On
a normal sortie (climb to 40,000 feet and cruise at 959
RPM) the ventral tanks (if full) should empty after approxi-
mately 40 minutes. The indicators will then turn white.
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(d) Flving on one engine and fuel balancing

When transferring fuel, both booster-pumps should be left
on. If uneven feeding occurs, the pump on the lower side
may be switched off until a satisfactory balance is achieved.
On no account is the booster-pump on a live engine be
switched off above 40,000 feet. Fuel will not transfer from
the same side as a failed booster-pump unless the service-
able booster-pump 1s switched off.

11. Booster-pump [aillure

Failure of a booster-pump will be shown by its associated
magnetic indicator showing white. The engine should be
stopped if base can be reached on one engine, but for
operational or safety reasons 1t may be maintained at
between 75 and 85Y,. If a flame-out occurs the engine
should not be relit except in emergency.
The maximum height for operation without booster-pumps
15—
When ventral tanks are feeding ... ... 40,000 feet
When main tanks are feeding ... .. 20,000 feet

12. Fuel tank(s) shut-off valve failure
(a) Ventral tank shut-off valve failure

Failure of a ventral tank shut-off valve to close, after com-
pletion of fuel transfer, will not affect the fuel flow from
the wing tanks on the associated side to the collector tank.

(b) No. 3 tank shut-off valve failure

Failure of a No. 3 tank shut-off valve to close when No. 3
tank empties, will not aflect the fuel flow from the remain-
ing wing tanks on the associated side to the collector tank,
However, failure of a No. 3 tank shut-off valve to close
when the tank empties following a ventral tank shut-off
valve failure (neither of which can be verified in flight),
will result in flame-out of the engine. Jettisoning the ven-
iral tanks will restore the fuel system to normal operation
and the engine may be re-lit.

Note:—The engine will not lame out even at full power until the
fuel on that side 1s approximately 500 Ib.
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Chapter 2—ENGINE CONTROLS AND
INSTRUMENTS
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1. Engines

One Sapphire Mk. 102 and one Mk, 103 axial-flow
gas-turbine engine Is fitted in the port and starboard engine
nacelles respectively. Each engine develops approximately
8,150 Ib. static thrust at sea-level.

2. HP pumps

(a) A servo control system limits the HP pump output
and a governor limits over-speeding of each engine.

(b) Control of the fuel flow is effected by:—
(1) The throttle, to meter fuel to the burners.

(11) A barometric flow control (BFC) to vary the pump
output in relation to intake pressure.

(im) An air/fuel ratio control (AFC) to prevent an
excess supply of fuel to the engine during periods of
engine acceleration,.
Both BFC and AFC are connected to the servo control
system.

J. HP fuel cocks and relighting buttons

Two HP fuel cock levers (8), the handles of which incor-
porate relighting buttons, are fitted to the throttle box and
are moved up from OFF to ON. A gate in the ON position
prevents the levers being moved accidentally to the OFF
position.
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4. Starting controls and system

(a) The engine starting controls are grouped together on
the starboard console and consist of:—
(i) Two booster-pump circuit-breakers (at 103), one for
each engine.
(1) Two master starting switches (at 103), one for each
e¢ngine,
(1i1)) Two ignition isolating switches (at 103), one for
each engine, and
(iv) Two engine starter push-buttons (at 101), one for
each engine.

Before each circuit is operative (i) must be closed and (ii)
and (iii)) ON. The starter master switches and the ignition
1isolating switches should remain ON in flight to permit
relighting.

(b) Starting is by means of a twin-breach cartridge starter
which accelerates the engine until it becomes self-sustain-
ing. Depressing one of the two starter push-buttons when
switches (a), (i), (ii), and (iii) are set for starting, fires the
cartridge and starts a time-switch, which keeps the ignition
in operation for 5 seconds. The starter push-button remains
in for 30 seconds during this period to prevent a second
selection. After 30 seconds, depression of this button a

second time selects and fires the second cartridge.

(c) With the booster-pump circuit-breaker closed, the
master starter switch ON, but with the ignition isolating
switch OFF, depression of a starter push-button will fire
the cartridge but not energise the igniters.

(d) Three spare cartridges and a spare safety-disc
assembly are stowed in the forward part of the servicing
platform, and are enclosed by a sliding cover plate.

5. Throttle controls

The two throttle levers (10) are mounted in a box on the
port side of the cockpit, the port throttle incorporating a
twist-grip for GGS manual ranging. A throttle friction con-
trol (25) 1s provided. The port throttle is restricted to 20
per cent travel with the flying controls locked. The throttle

lock is operated by the knurled catch (24) at the front of
the throttle-box. This is automatically disengaged when the

flying controls locking lever is pushed into the gate.
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6. Engine instruments
The engine i1nstruments comprise a dual jet-pipe tempera-
ture gauge (68), oil pressure gauges (67) and per cent RPM

indicators (77), the latter being positioned at (66) when
Mod. 703 is embodied.

7. il system

The oil system is self-contained on each engine. Oil is
carried in a 1.8 gall. capacity tank on the inboard side of
the engine. Pressure re-oiling points for the tanks are
reached via access panels in the bottom skin of the fuselage
In this area.

8. Fire detection system

(a) Six re-setting flame-detector switches are situated
around each compressor casing and six in the exhaust cone
shroud on each engine. Operation of any of these switches
causes the appropriate ENGINE FIRE warning light (61)
or (63) incorporated in the fire extinguisher push-button to
come on, provided electrical power is available. The extin-
guisher does not function automatically. When the push-
button (61) or (63) i1s pressed, the extinguisher serving that
engine discharges its contents through the spray rings. If
the fire is extinguished, the warning light goes out.

(b) The system can be operated whether the battery isol-
ating switch (110) is OFF or ON, so long as electrical
power is available.

9. Fire extinguishing system
(a) Two fire extinguisher bottles are stowed between the
engines on the rear of the front fire wall: each serves one

engine, and connects to two spray rings around that engine.
Operation of either system is by:—

(1) Manually-operated push-buttons (61) and (63) in the
cockpit under the starboard coaming or

(1) Two automatically operated inertia switches in the
centre fuselage which operate in the event of a crash
landing.
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(b) The inertia switches operate the extinguisher bottles
automatically if the aircraft is crash landed. They also
isolate the aircraft battery and generators in these circum-
stances.

(¢) The fire warning lights may be tested by pulling out
the extinguisher push-button. Do not release suddenly.

Some aircraft are provided with a test push-button on the

right of the extinguisher push-buttons. On such aircraft the
lights should be tested by pressing the test push-button.
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Chapter 3—ELECTRICAL SYSTEM
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DC SUPPLIES

1. Generators

(a) Two 6,000 watt generators, driven by the gearbox,
supply the whole electrical system and charge the single
24 volt 25 amp. hour aircraft battery. Two generator failure
warning lights (65) on the starboard instrument panel in the
front cockpit, and duplicated (115) in the rear cockpit,
come on when their associated generator is not supplying
power.

(b) If either generator fails, the output of the other is
sufficient for normal flying but all non-essential electrical
services should be switched off as soon as the failure occurs.
If both generators fail all electrical services will be supplied
from the battery. The maximum output of each generator
1s 200 amps.

(c) A generator control panel, on the port console in the
rear cockpit, includes two guarded switches which are
spring-loaded to the NORMAL (centre) position. The
guard also enables a swiltch to be locked in the forward
position for ground testing purposes. Before flight the
switches must be in the NORMAL (centre) position.
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(d) Each generator in the common gearbox is supplied
with cooling air from its associated engine. When a single
engine is run on the ground the generator normally cooled
by the dead engine is driven by the gearbox but not sup-
plied with cooling air. When one engine is ground run
therefore, the other engine should also be started.

2. Battery control

(a) Aircraft battery

The battery is switched on by a double-pole BATTERY
[SOLATING switch (110) on the starboard console. When
set to OFF the switch isolates all electrical services from
the battery except the engine fire extinguishers. The capa-
city of the aircraft battery is small, and for this reason the
cockpit check must be done without delay. The battery
isolating switch is put on at the start of the check, and
care must be taken not to switch on the booster-pumps
until immediately prior to starting, or to select VHF or
hood motors until after the generators are on line. The
battery isolating switch should be turned OFF as soon as
the engines are stopped, but after the generator warning
lights come on,

(b) Emergency battery

(1) A 24 volt 0.4 amp. hour alkaline battery is in the Al
bay. In an emergency it can be used to supply the cock-
pit lighting, E2B compass, and the turn-and-slip indica-
tor.

(ii) An emergency lamp under the starboard coaming is
operated by the switch (81), on the port instrument panel.
The switch also controls the emergency supply to the
E2B compass via the normal dimmer switch (85).

(iii) The stand-by supply to the turn-and-slip indicator
is controlled by the switch (64) on the starboard side of
the centre instrument panel.

J. External supply

An external ground supply socket i1s provided outboard on
the port nacelle, and i1s for use when a 28-volt trolley is
used for servicing purposes. When this trolley is in use the
aircraft battery may be switched ON to maintain the
battery in a fully-charged condition. A 24-volt ground
battery should not be used for servicing.
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AC SUPPLIES
4. Inverters

AC is provided by inverters driven by the main DC
supply:—

Type | Serving
103 (No. 1 fit. |[Fhight instruments. Part-load of Al
insts)+ | Flowmeters. Zero-reader.
100A (No. 2 fit. |Early start facilities and stand-by for
Insts) light instruments and zero-reader.
*201A [FF and Al emergency supply for ARI.
(No. 1 radar) [5870 and Gee.
200 |
(No. 2 radar) | ARLS870 and Gee.
300 Gun firing.

* Replaced by Type 201B when Mod. 655 1s embodied.
T Replaced by Type 103A when Mod, 1311 is embodied.

5. Flight instruments supplies

(a) All Aight instruments (apart from the turn-and-ship
indicator) are normally run off the No. 1 flight instruments
inverter. The mmstruments will begin to function as soon
as a generator cuts in, or alternatively, on the ground with
an external supply plugged in, when the Al START switch
(at 142) in the rear cockpit is closed. Part of the Al equip-
ment is supplied from the No. 1 flight instruments inverter;
when the Al equipment is functioning, therefore, the flight
instruments are automatically supplied.

(b (1) The No. 2 flight instruments inverter is provided
as an automatic stand-by supply for the main flight
instruments, should the No. | flight instruments inverter
fail. Current for this inverter will be supplied by the
generators, or if these have failed by the aircraft battery,
provided this is switched on by the EARLY START
switch (111) on the starboard console. The EARLY
START switch also enables the main flight instruments

to be run up on the ground before the generators come on
line.
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(1) To avoid draining the battery care should always
be taken to see that the EARLY START switch is off
when the battery isolating switch is ON and the engines
are not running.

)  If the EARLY START switch has been used for
running up the instruments, the No, 2 flight instruments
inverter will be closed down as soon as the engines are
started and the generators (and the No. 1 flight instru-
ments inverter) come on line.

(¢) In the event of No. 1 inverter failing in flight the No.
2 inverter will automatically start up regardless of the set-
ting of the early start switch and take over the flight instru-
ment supplies. The flowmeter and Al supplies will, how-
ever, be shed. At the same time the Type 201 A inverter, if
running, will be shut down. It is impossible to run the two
flight instrument inverters simultaneously.

(d) A magnetic indicator (58) labelled STAND-BY
INVERTER ON (or MAIN INVERT. FAIL), on the
panel under the starboard coaming, shows white to indi-
cate failure of No. 1 flight instruments inverter.

(¢) Since sudden electrical loads at low idling RPM on
the ground can cause the No. | flight instruments inverter

torque switch to open and change-over the instruments
supply to No. 2 inverter, a spring-loaded RESET switch
(at 109), 1s provided on the starboard console to enable
the No. | inverter to be regained. The switch must only be
operated when on the ground. Attempts to regain a failed
No. | mverter in flight will cause a serious fire hazard, due
to possible overheating of the failed inverter.

6. Radar supplies
(a) Al supply

(1) This installation draws its AC supply from the No.
I flight instruments inverter and from the No. | radar

inverter, and is controlled by the AT START and STOP
swilches (at 142) in the rear cockpit.

(11)  With the engines running, and therefore the No. 1
flicht instruments inverter operating, closure of the Al
start switch will provide a supply for the installation,

(iii) Closure of the Al START switch, when an engine
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is not running and an external supply is plugged in, will
start the No. | flight instruments inverter, which will
automatically start up the No. 1 radar inverter, thus pro-
viding a supply for the Al installation.
(iv) Failure of the No. | flight instruments inverter will
result in the No. | radar inverter being automatically
switched off, thereby preventing damage to the installa-
lion.
(v)  Should a generator fail the Al equipment should be
switched off immediately in order to prevent overloading
the remaining generator. In the event of a double
generator failure the equipment will become inopera-
tive.
(b) [IFF Mk, 10 supply
AC supply for operating the MK. 10 IFF 1s obtained from
the No. | radar inverter, which is controlled by the IFF
ON-OFF switch on the port console in the rear cockpit.
No alternative supply 1s available for the IFF should the
No. | radar inverter fail, or cut out due to failure of the
No, | flight instruments inverter.

(¢) GEE and ARI. 5870 supplies

These installations are normally supplied with AC from
the No. 2 radar inverter controlled by the NORMAL-OFF-
EMERGENCY switch (at 111) in the rear cockpit. Should
this inverter fail. an alternative supply can be made avail-
able from the No. | radar inverter by setting the above-
mentioned switch to EMERGENCY, and the AT START
switch adjacent to START. In this case, the Al will be
rendered inoperative. The GEE and ARI.5870 controlling
switches are on the port console in the rear cockpit.

7. Zero-reader supplies

This installation is normally supplied by the No. | flight
instruments inverter. If this inverter faitls. an alternative
supply is automatically available from the No. 2 flight
instruments inverter.

8. Gun firing supply

AC for gun firing is supplied by a Type 300 inverter. which
is brought into operation whenever the GUNS MASTER
switch (34) on the port console is set ON. provided that
the cun firing circuit is operative. (See Chap. 14, Para 3,
nf this Part.)

RESTRICTED



9, Warning lights and indicators
The following tables lists the various electrical warning
lichts and indicators in the cockpits:

Service Indicalion Function
e ——
Fire warning | 2 red lights Gives warning when
| (61) (63) lemperatures in en-
gine installations are
L excessive.
Undercarriage 3 red. or 3 green | Indicate position of
warning lights (38) cach  undercarriage

| unit separately:-
No light—unit
locked up.
Red light—unit
between locks.
Green light—unit
locked down.

Fuel-transfer 2 magnetic Show white when air
air-pressure indicators pressure in  wing
warning (72) tanks is insufficient.
Fuel booster- 2 magnetic Show white when the
pump warning indicators associated  booster-
(82) pump is inoperative.
Ventral tanks 2 magnetic Show white when
transfer indicators fuel 1s not being
(26) transferred.
Generator 2 red lights Indicate  associated
failure (65) (115) generator failure.
No. | flight | magnetic Indicates  inverter
instruments indicator failure.
inverter (58)
Cockpit | red light Indicates 11b. drop
pressure warning (60) in cockpit pressure.

| amber light | Gives warning of
(48) failure of No. 1 hy-
| draulic pump or

supply.

Hydraulic
failure
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Service

Hydraulic
failure (cont’d)

Stand-by trim
actuator

Radio
altimeter

Gun-bay
scavenge valves

Emergency
intercomm.

LLY

Oxygen

Telebriehing

A.P.4491D-PN. Pt. I, Ch. 3—Electrical System

Indication

| red light
(53)

| red hLght
(54)

I magnetic
indicator
(43)

I red limit
light (47)

Red, green

amber lights
(119)

2 magnetic
indicators
(52)
| red lLight
(44) (127)

1 blue light
(56)

I amber hight
(at 92)
I magneiic
indicator
(at 83) (at 133)

1 amber light
(23)

Function

Gives warning of
faillure of No. 2
hydraulic pump or
supply.

Gives warning of
failure of No. 3 hy-
draulic pump or sup-
ply.

Shows white when
the stand-by trim
actuator i1s not in the

' neutral position.

Indicates low limit

(front cockpit).

Limit indicator lights
(rear cockpit).

Show white when gun
bay valves are open.

For use in the event
of intercomm. failure.

Indicates when over
marker beacons.

Indicates when ILS
1s switched on.

Shows a  vertical
white line when oxy-
gen is demanded.

Indicates telebrieling
in use.

10. Management of the electrical system

(a) Barrery capacity
The capacity of the aircraft battery is small and for this
reason the cockpit check has been designed to reduce
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battery load to a minimum and at the same time to allow
full operational freedom. The battery isolating switch is on
during these checks which must be done without delay
leaving all the largest electrical loads e.g. booster-pumps
until immediately before the engines are started. The use
of the hood motor and/or the VHF must be avoided until

either a ground supply 1s provided or the generators are
charging.

(b) Generators

If either generator fails, the output of the other generator
is sufficient for non-combat flying but all non-essential
electrics should be switched off. If both generators fail all

electrical services will be supplied from the battery. (See
para. 11(b) below.)

(c) Start up

If the generators do not both come on line after the start
of the first engine the ground crew can set them on line
from the servicing bay. This failure can be minimised by
not switching off the battery isolating switch until the
generators have come off line after shut down of the
engines.

(d) Inverters and instruments check

When the battery isolating switch is put ON the turn-and-
slip indicator should function. The operation of the main
electrically-operated flight instruments should be checked
before starting the engines, by closing the EARLY START
switch. This should start up the No. 2 flight instruments
inverter; after approximately ten seconds check that the
Mk.4B compass and the artificial horizon function (OFF
flags not visible). When an engine is started and the
the generators cut in, check that the No. 1 flight instru-
ments inverter takes over and the STAND-BY IN-
VERTER ON (or MAIN INVERT. FAIL) indicator goes
black.

(¢) 1f the EARLY START switch has been used for runn-
ing up the instruments, the No. 2 flight instruments inverter
will be closed down as soon as the engines are started and
the generators (and the No. | flight instruments inverter)

come on line.
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Warn the navigaror of generator failure.
(11) All non-essential electrics to be switchd off.
(b)y Double generator failure

Warn the navicator of generator failure

(1) If both generators fail the only available power

(apart from the emergency supply for the turn-and-slip

indicator, emergency cockpit lighting and E2B compass

lighting) will be from the aircraft battery of nominally

25 amp/hr, capacity. Under service conditions this will

probably be reduced to 20 amp/hr.

NOTE.—Whatever electrical fault caused the two
generators to come off line may have reduced
the life of the battery to less than 5 minutes.

(1) Above 40,000 feet

Switch off all non-essential electrics except booster-

pumps. Descend immediately to 40,000 ft.

At 40,000 feet switch off both booster-pumps if the

ventrals are still feeding and one booster-pump if main

tanks are feeding.

Continue the descent to 20,000 feet if the mains arc

feeding,

Switch off the remaining booster-pump at 20,000 feet.

Keep the engine speed between 75 and 859 with the

minimum of throttle adjustment.

Continue the descent to as low an altitude as possible

without jeopardising the chances of returning with the

available fuel.

Select the stand-by turn-and-slip supply and cockpit

lights as necessary.

Maintain speed between 200 and 250 knots and set the

trim to 14° nose down.

(ii1)  Berween 20,000 and 40,000 feet

Turn off both booster-pumps 1f the ventrals are feeding.

Turn off one booster-pump if the mains are feeding.

Proceed as in (i1) above.

(1iv)  Below 20000 feet

Switch off all non-essential electrics including both

booster-pumps.

Proceed as in (i1) above.

(v) With both generators off line the No. 1 flight

instruments inverter will be inoperative and although

the No. 2 flight instruments inverter may be brought into
operation by use of the EARLY START switch the
following services will be lost.
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(£) No. 1 flieht instruments inverter failure

If the STANDBY INVERTER ON (or MAIN INVERT.
FAIL) indicator shows white, the No. 1 flight instruments
inverter has failed and change-over to the No. 2 flight
instruments 1nverter should take place automatically. If
this occurs after start-up an attempt should be made to
restart the No. | inverter by closing the RESET switch
momentarily. If the indicator remains white, the No. |
inverter has failed and the aircraft should be considered
unserviceable. No attempt should be made to reset the
No. | flight instruments inverter in flight.

(g) Flighr instruments failure
HGU and MEAB compass

(1) Failure of the HGU will be indicated by the OFF
flag appearing on the face of the mstrument. If the
STAND-BY INVERT. ON (or MAIN INVERT. FAIL)
indicator remains black when the OFF flag appears, a
fault in the circuit supplyving the instrument i1s indicated
and no further reliance should be placed on the instru-

ment.

() If, however, the STAND-BY INVERT. ON (or
MAIN INVERT. FAIL) indicator shows white, the
probable cause i1s failure of the No. | inverter followed
by failure of the No. 2 inverter or the change-over
torque switch. In the event of failure of the HGU the
annunciator of the Mk. 4B compass should be checked
for operation. If it is operating the instrument may be
regarded as serviceable.

(111) Turn-and-slip indicator

Failure of the turn-and-slip indicator will be indicated by
the OFF flag appcaring on the face of the instrument.
The emergency battery supply can be brought into use
by swilching on the stand-by supply switch (64).

11. Action in the event of generator failure

(a) Sinele cenerator failure | | |
(i) Al (if in use) must be switched off immediately.
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Flowmeters.
Blower for electronic regulator.
Windscreen demister.

(vi) When the battery i1s exhausted all electrical
services, except those provided by the emergency battery
will be inoperative. The most important of these are:
Fuel gauges.

Hydraulic failure warning lights.

Tailplane trim.

Hood motor.

Undercarriage lights.

All magnetic indicators (including oxygen indicators).
Intercomm.

Emergency intercomm, hight,

GEE

VHF /UHF.

Relighting.

Booster-pumps.

Stall warning.

Pressure head heaters.

(vii) If it is necessary to continue the flight without

these facilities the following is recommended : —

Remain below 20,000 feet

Do not cut an engine. (Relights no longer possible).

Land as soon as possible. (Fuel gauges inoperative)

Avoid icing conditions.

Keep all turns well within the G limitations.

Use emergency air for the undercarriage after normal
selection.

Fire detection, warning and extinguisher inoperative.

(¢) The following lists the loads taken by the services:

Al & IFF ... 145 amps
Booster-pumps o 20 amps
Gee 5s .. 19.5 amps
Pressure head hutu,rs (3) . 14 amps.
VHF ... 12 amps (13 amps
when transmitting)
Cockpit lighting . 3.8 amps
Radio altimeter (AYF} 2.7 amps
Intercomm. i . 2.0 amps
Navigation llghts 2.0 amps
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Pump

No. 2

NO. 3

|and feel

| servodyne.

| Indica-
Normal
Operation

As above plus: - | Red

one side of the| hight
tailplane motor, | (53)
simu- | on

lator.

Rudder
dyne

Port aileron
servodyne, and
stand-by for star-

Servo -
board aileron

Red

| light
(54)

on

One side of the
tailplane motor,
and feel simu-
lator,

Starboard aileron
servodyne and

| standby for port

aileron servo-
dyne

Alleron feel
simulator

Wheel brakes by
selection on!
emergency lever. |

tion of
failure

Consequence of
failure and remarks.

No. | pump operates
main services at re-

plane stick forces will

l:'Ju-::m::'l rate. The tail-

be  approximately
halved.
Rudder reverts to
manual.

No. 3 pump operales
both port and star-

board aileron servo-
dynes.

No. | pump will not
recelve assistance
from No. 2 pump
the amber lLight will
tend to remain on

| longer than usual

after selection of a

main service.

The tailplane stick
forces will be
approximately

No. 2 pump operates
both port and star-

| halved.

| board servodynes.

Aitleron feel will dis-

appear. |
'Emergency selection
inoperative.

A pressure regulator is fitted in the pressure line between
Nos. | and 2 pumps. Its purpose is 10 maintain a pressure
of at least 1,600 PSI in the No. 2 pump circuit for the
flving controls when No. 2 pump is boosting No. | pump.
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Fig, 1—Simplified hydraulic system diagram
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(b) [Indicators

One amber light (48) marked 1, and two red lights (53)
and (54) Marked 2 and 3, on the panel under the port
coaming, glow to indicate failure of the associated pump
or system. The amber and red lights operate at a system

pressure of 700 PSI and 2,400 PSI respectively.

2. Hydraulic accumulators

Five hydraulic accumulators are fitted to the system, one
in the servicing bay, two in the centre fuselage and two
in the fin.

(a) One is fitted to the wheelbrake circuit, and provides
pressure when the engines are not running, or in the event

of failure of both No. 1 and No. 2 pumps. It is initially
charged with an air pressure of 7504+ 50 PSI and during

normal engine running is at the system pressure of 3,000
PSI.

(b) Flying controls accumulators

Two large capacity accumulators in the fin are fitted,
one in each supply line from Nos. 2 and 3 pumps, They
supply the ailerons, aileron feel simulator, rudder, and also
the tailplane motors and duplicated simulator. They are

charged with an air pressure of 1,565 +50 PSI. The pres-
sures are indicated on two gauges at the starboard base
of the fin,

(¢) Tailplane feel simulator accumulators

Two smaller accumulators to supply the duplicated feel
simulator are fitted one in each supply line from Nos. 2
and 3 pumps. Non-return valves are fitted so that these

accumulators cannot be used for the flying controls. They
are charged with an air pressure of 500450 PSI. The

pressures are indicated on two gauges in the centre fuse-
lage, aft of the servicing bay.

3. Triple-pressure gauge

A ftriple-pressure gauge (39) on the port instrument panel
shows the pressure available in the brake accumulator,
and when the brakes are applied, the pressure applied
at each wheel.

4. Emergency air supply
A high-pressure air bottle charged to 2,700 PSI (approx.)

is provided for the emergency lowering of the under-
carriage. The air pressure gauge for the bottle is located
at the top of the port wall of the nosewheel bay.
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5. Undercarriage control and position indicator

(a) The undercarriage is operated hydraulically after
mechanical selection by the UP or DOWN selector push-
buttens (17), on the port instrument panel. As the
undercarriage is retracted the doors close mechanically.

If the undercarriage UP button is not pressed fully home
the undercarriage will retract, but subsequent wvibration

may cause the button to creep and cause the undercarriage
to bz lowered inadventently. [If the button has an
abnormally spongy or springy feel inadvertent lowering
of the undercarriaze may also result. Therefore if,

(1) The button does not go fully home, or
(11) The button feels spongy or springy,

the undercarriage should be lowered and the flight dis-
continued.

(b) When the weight of the aircraft 1s on its wheels,
micro-switches on the main undercarriage olco legs de-
energise a solenoid thus allowing a locking plunger to
engage in a groove in the locking sleeve of the UP push-
buatton unit. The UP button cannot then be depressed by

normal force but, in cmergency, a pressure of approxi-
mately 40 Ib. will push the button in and enable the under-
carriage to be raised. When this is done an override
plunger locks the UP push-button in the depressed posi-
tion. If a micro-switch fails or complete electrical failure
occurs, the solenoid will not be energised and the locking
plungzer will remain in, even when the weight of the air-
craft is off the wheels. If the “override” force 1s then
app'ied and the undercarriage raised, it will not be possible
to lower the undercarriage by normal means.

(c) A standard position indicator (38) 1s fitted to the
right of the push-buttons.

(d) Safety locks, fitted with warning pennants, are pro-
vided for the main wheel and nosewheel units when the

aircraft is on the ground.

6. Unilercarriage emergency operation

(a)  Emergency lowering
Shou'd hydraulic failure occur, the undercarriage may be
lowerad irrespactive of the position of the normal selector,
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the triple-pressure gauge), but not for taxying. The brakes
must be applied carefully, as each operation of the maxaret
units and each on-off operation of the foot pedals exhausts
some of the pressure in the accumulator. Only low braking
pressure should be applied immediately after touch-down
and, as the awrcraft slows down the pressure can be In-
creased progressively to a degree which will not cause too
rapid operation on the maxaret units.

(¢c) Check the accumulator pressure after landing. Brak-
ing pressure is exhausted when the accumulator pressure

has fallen to 750 PSI.

11. Normal operation of the system

As soon as an engine is started hydraulic power will be
generated and the three hydraulic failure lights will go out.
Pending modification the No. 1 pump amber light may
come on when a main service 1s operated, but unless it
remains on for longer than 10 seconds after completion of
the operation 1t can be disregarded. The No. 2 pump red
hight may come on when a service 1s selected and large
control movements at low RPM are being made at the
same time. Unless 1t remains on for more than 2 to 3
seconds it can be disregarded. Either or both red lights
may also come on after one reversal when carrying out
the pre-flight check of the tailplane control. See Chapter
5, Para. 6, Part 1). The pressure switch settings are as
follows: —

Red lhights 2,400 PSI.

Amber light 700 PSI.

NOTE.—If at any time a red warning light comes on for more
than 2 to 3 seconds, and no other symptoms of
hydraulic failure (loss of feel, etc.—sce next para
graph) are immediately apparent, the warning light must
not be ignored. If a hydraulic leak develops in cither
No. 2 or No. 3 pump circuits the drop in line pressure
may be sufficient to bring on the associated red warning
light. but not sufficient to affect the operation of the
services. Depending on the size of the leak. a consider-
able time may eclapse before all fluid in the reservoir
and accumulator is lost,

12. Action in the event of hydraulic failure

The following 1s the recommended action in the event of
fatlure of any one or combination of hydraulic pumps : —
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Pump Indication Action and remarks
failure

No. 1 No. | pump amber | 1. Allow for main ser-
light on. vices to operate at
reduced rate.

. When operating
main services, the
No. 2 pump red
light may flicker
intermittently.

i

No. 2 No. 2 pump red |1. Reduce speed as

light on. Tailplane soon as possible to

stick forces halved. 400 knots.

Rudder reverts to |2. Allow for main

manual. services to operate
at reduced rate.

J. When operating
main services the
No, | pump amber
light may flicker

intermittently.

No. 3 No. 3 pump red ||. Reduce speed as
light on. soon as possible to
Aileron feel will 400 Kknots.
be lost. 2. Restrict rolling
Tailplane stick for- manoguvres.
ces halved. 3. Avoid large con-
Rudder remains in | trol movements
power. when selecting any

main service,
otherwise some
aileron  stiffening
may be felt.
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Pump |
failure | Indication Action and remarks
Nos. 1 No. | pump amber | 1. Reduce speed as
and 2 | and No. 2 pump red soon as possible to
‘ lights on. 400 knots.
Tailplane stick for- |2. If sufficient fuel is
ces halved. available select
| Rudder reverts to airbrakes out,
manual. 3. Undercarnage to
be lowered with
emergency air.,

4. Carry out flapless
landing.

5. After touchdown
move brake emer-
gency selector ON.

Nos. | No. | pump amber | |. Reduce speed as
and 3 | and No. 3 pump soon as possible to
red hights on. 400 knots.

| Tailplane stick for- |2. Restrict rolling
ces halved. Mmanoeuvres.

. Aileron feel will be |3, Avoid large con-

- lost. trol movements

when selecting any
main service,
otherwise some
aileron  stiffening
may be felt.

4. Allow for main

services to operate
at reduced rate.

Nos. 2 No. 2 and No. 3| Power for the flying

and 3 | pump red lights on. | controls will soon be
Aileron feel will be | lost, and the aircraft
lost. must be abandoned.
Rudder reverts to
manual.

NOTE |.—When either No. 2 or No. 3 pump fails, the control
column will, after a short time, move forward very
slightly. This will occur an appreciable time after
pump failure, and will vary according to speed (up to
5 minutes at 250 knots and less than 1 minute at 400
knots),

2.—It will take approximately 25 seconds for the aileron
feel to die away if No. 3 pump fails.
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Chapter 5—POWERED FLYING
CONTROLS AND TRIMMERS

List of Contents
Para.
General
[atlplane control

Alleron control
Rudder control i
Flying controls It:-r.!-..lng gear ...
Management of the powered flying controls
FFlying without feel

=1 Tholh e I b =

Hlustrations
Fig.
Ssimphfied diagram of tailplane control system " 1
Artificial static stability ... R

1. General

The ailerons, and tailplane are fully power-operated, 1.e.
irreversible. Hydraulic supplies are duplicated, and there is
no manual reversion. The rudder 1s power-assisted and
has manual reversion.

2. Tailplane control
(a) Operation

Longitudinal control is effected by movement of the tail-
plane, with a follow-up movement of the elevator. The
tailplane 1s fully powered, operation being by a screw-jack
driven by two hydraulic motors. The elevator moves in
the same direction as the tailplane, through gearing in the
ratio 4: 1.

(b) Hydraulic power

Hydraulic power 1s provided by Nos. 2 and 3 pumps. If
either fails, the other will continue to operate its respective
tailplane motor but the rate of tailplang operation will not
be affected although stick forces will be halved. Speed
should be restricted to below 400 knots to prevent the
possibility of jack-stalling. Accumulators in the line ensure
stecady operation of the system, and provide a small

reserve of pressure.
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5. Flying controls locking gear

(a) The aileron and rudder controls may be locked by
moving the lever (15) in the throttle-box inboard to clear
its gate, and pulling it back, after first pressing forward
the knurled catch (24) at the front of the throttle-box. The
flying controls should be centralised before pulling the
lever fully back.

(b) To unlock the flying controls the lever should be moved
fully forward and into the gate, when the knurled catch
will spring back into position thereby positively locking
the lever in the gate.

NOTE 1.—Care should be taken when unlocking the controls.
If the lever moves forward with a jerk it is possible
that the hand may strike the undercarriage UP

button.

2.—At no time should the locking lever be left in an
intermediate position. If the locking lever is not fully
forward and in the gate, the knurled catch which
operates the throttle lock will not be disengaged and
movement of the port throttle will be restricted.

6. Management of the powered flying conirols

(a) Tailplane

(1) When the battery 1solating switch 1s put on, the
standby trim magnetic indicator should go black. If it
does not, the stand-by jack is not in its neutral position,
and so the stand-by trimmer must be operated until the
indicator turns black. The stand-by trim indicator may
flicker in flight but this can be disregarded. It may also
turn white when applying a holding force on the control
column when 1n an out-of-trim condition, but should go
black when the aircraft is trimmed out,

(11) As soon as hydraulic pressure 1s available, the con-
trol column will become free and will take up a forward
position dependent on the trim setting. When the
trimmer is operated the control column should move
slightly in the same sense.

(111) 1f the control column is moved quickly from the
fully back position forwards the automatic trimmer
should show a slight movement of nose-down trim,
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(1v) With the engines 1dhing, at least one complete
stroke (Fully forward to fully back) of the tailplane
should be possible before either or both red hydraulic
lights come on. The control column should be held still
as soon as the lights come on and the lights should go
out after 2-3 seconds. At 70% RPM 4 to 6 reversals
should be possible taking three seconds for each re-
versal. If at any time a ratchely feehing 1s felt, or there
15 evidence that the tailplane 18 not moving smoothly the
aircraft must not be flown until the tailplane motors
have been inspected.

(v) On closing down the engines ensure that the control
column 1s fully forward. If hydraulic pressure is ex-
hausted with the control column in the rear position it
will remain there, making entry into the cockpit difficult.

(b)Y Ailerons

As soon as hydraulic pressure is available, power will be
supplied to the aileron servodynes and the control column
will become free, the only resistance being that provided
by the aileron feel simulator. If the control column is
moved vigorously whilst at idling speed an increase in
resistance will be felt and either or both hydraulic failure
lights will show red: this i1s normal and the light(s) will
g0 outl as soon as control movement ceascs.

(¢) Rudder

As soon as hydraulic pressure is available the rudder bar
becomes completely free and will take up a position de-
pendent on the trim setting. When the rudder trimmer is
operated the rudder bar should move in the same direc-
hon.

7. Flying without feel

(a) Tailplane

Following a hydraulic failure of either No. 2 or 3 pump
the tailplane feel forces will be approximately halved. As
the flying controls accumulator on the failed circuit ex-
hausts, the control column will move forward slightly, but
even at low speeds the nose-down out-of-trim force to be
held 1s slight and can quickly be trimmed out. If the
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airspeed is high (above 400 knots) when either pump fails,
there will be a tendency to overcontrol and porpoise
particularly in turbulent conditions, and large control
movements should not be made untl speed 1s reduced. At
speeds below 400 Knots it takes little time to become
accustomed to the light stick forces.

(b)Y Ailerons

Following failure of the No. 3 pump circuit, aileron feel
1s lost completely. There are no forces at all and no self-
centering. The condition takes little time to become
accustomed to and steady laterally level flight can be
maintained easily after a minute or so. The aileron
restrictors still operate to limit the angle which can be
applied at high speed (see para. 3 of this Chapter).

(c) Rucdder

(1) At speeds below 200 knots the rudder forces in
manual are moderate. Above 200 knots they become
heavy., With the rudder trimmer set at neutral, it 1s
possible to hold the aircraft straight at 120 knots on
full asymmetric power with a heavy foot-force.

(11) In cross-wind and turbulent conditions, and when
exceeding 0.95M care must be exercised.

(m) Intermatitent failure of No. 2 pump hydraulic
pressure will cause the rudder to revert to manual and
vice-versa at irregular and possibly infrequent intervals.
The rudder must be used with care if this occurs.
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AIR CONDITIONING SYSTEM
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1. General

Air s bled from the two engine compressors to supply the
heating, pressurising, windscreen de-misting and hood
scals. A series of automatic valves controls the tempera-
ture of this air by suplying it via hot, warm or refrigerat-
ing systems. When Mod. 689, which replaces the re-

frigeration controlling ithermostat by a metal strip, is
embodied, however, control of the air temperature is semi-
automatic, 1.e. only the hot/warm mixture is automatically
controlled. With this arrangement, therefore, the cabin
temperature control must be turned to LOW before the
cold air system will cut 1n,

It has been necessary to introduce this Modification to
obviate the pressure fluctuations mentioned in para. 5(d)
of this Chapter. When closed both hoods and the direct-
vision panel are sealed automatically.

2. Air supplies to cockpits

Airr s supphied via spray pipes at floor level. On modified
arrcraft an adjustable louvre 1s provided on the pilot’s
starboard instrument panel, and two adjustable louvres,
fitted with shut-off valves, are provided in the rear cockpit.
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3. Control of pressure

The cockpit pressure i1s automatically controlled as
follows: —Up to 7,500 feet conditioned air of the required
temperature is supplied to the cockpit. Above this altitude
the differential pressure starts (o build up until at 25,000
feet the full pressure differential of 3%+ PSI 1s achieved.
At 48,000 feet the cockpit altitude is approximately 26,000
[eet.

4. Temperature control

A cockpit temperature control (89) marked LOW-
NORMAL-HIGH on the starboard wall of the cockpit is
fitted with a click stop at the NORMAL position. Rotat-
ing the wheel clockwise increases the temperature. The
control permits sclection of temperatures which are auto-
matically controlled at the selected level. When Mod.
689 1s embodied the control permits selection of tempera-
tures which are semi-automatically controlled (see para. |
above).

5. Use of temperature control

(a) Due to the possibility of damage to the cold air unit
when running up an engine on the ground above 809, RPM
with LOW sclected on the cockpit temperature control,
the other engine must be run alt the same time at 709,
RPM or more, or alternatively NORMAL or HIGH must
be selected. LOW must never be selected if only one
engine 1s being run up.

(b) When the hoods are closed with an engine running
the hood seals automatically inflate and the cockpit is
pressurised. Hood seal inflation can be checked by feel-
ing the seal on the rim of the top of the hood.

(¢) When Mod. 689 is embodied, only the hot/warm air
1s automatically controlled. The cockpit temperature
{:nnll:{]] must be set to LOW before the cold air system will
cut in.

(d) Pre-Mod. 689 the cockpit i1s subject to pressure
fluctuations which occur as the result of automatic changes
from warm to cold air or vice versa. This is most notice-
able when flight conditions are such that selection of a
particular temperature level on the cockpit temperature
control results in frequent alternative automatic selections
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being made by the system. Pending embodiment of Mod.
689 this fluctuation can be avoided or minimised by
certain combinations of cockpit temperature and wind-
screen de-misting selections. These depend on outside air
temperature, altitude and speed, and are as follows: —

(i) Cockpit temperature control selected hot or cold
with de-misting control selected either LOW or

NORMAL, or

(i1) Selection of the de-misting control to HIGH for
two or three minutes with any convenient selection of
cockpit temperature.

6. Warning indicators

(a) Cockpit altimeter
A cockpit altimeter (62) is provided under the starboard
coaming.

(b)Y Warning lieht

A cockpit pressure warning light (60) under the star-
board coaming glows to give warning of a drop in cockpit
pressure of more than | Ib. below the normal for the par-
ticular altitude.

(c) Warnine horn

A cockpit warning horn is operated by an altitude switch
at a cockpit altitude of 42,000 feet. A warning horn
isolating switch (at 80) is on the panel to the left of the
centre instrument panel.

7. Hood de-misting

When closed both cockpit hoods and the fixed portion
between them are de-misted by warm air from hood de-
misting pipes supplied by the cockpit pressurising and
heating system. Each hood, and the fixed portion of the
hooding, has two spray pipes, one on cach side.

8. Windscreen de-misting

(a) The windscreen de-misting is inoperative unless the
generators are on line.
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11. Direct-vision panel

The port side panel of the windscreen can be opened to
provide a dircct-vision window. The handle at the top
corner is rotated outboard which deflates the panel seal,
releases the cockpit pressure, and allows the window to
be opened. A caich engages to lock the window in the
open posittion. When closing the DV panel care must be
taken that the cam-plate on the DV panel handle engages
with the catch-block correctly, i.e. between the catch-
block and side panel. The GGS glass must be in the
retracted (down) position and the left leg of the camera
recorder bracket must be folded, before the panel 1s opened.

12. Cockpit pressurisation failure at altitude

(a) Pressurisation fatlure will be indicated by the warn-
ing light.

(b)y If the hood secals fail at height 1t 1s possible that an
extra depression of up to 2.000 feet will occur in the cock-
mt, e.g. if the aircraft is flying at 48,000 feet when the
seals fail, the cockpit altitude may go up to 50,000 feet.

(c) Fatlure or loss of a hood in flight will result in cockpit
altitude exceeding aircraft altitude. At 48,000 feet, de-
pending on the air airspeed, cockpit altitude may increase
to a height of 53,000 feet.

() In all cases of pressurisation failure, if cockpit
altitude exceeds 30,000 feet, the pilot should warn the
navigator * Immediate descent, mask toggle down ™ and
descend at maximum rate to a cockpit altitude of 30,000
feet or below.

NOTE.—In these circomstances the windscreen de-icing system

should not be used, in order to prevent ingress of noxi-
ous fumes,
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OXYGEN SYSTEM

1. Regulators

(a) Two MK. 17D demand regulators (83) and (133) on
the starboard console in the front and rear cockpits, control

the supply of oxygen to the pilot and navigator. Mk. 17E
regulators will be fitted by Mod. 1451.

(b) A regulator consists of an ON-OFF valve (wired
fully ON) which controls the flow of oxygen, an air-mix
NORMAL-100%, OXYGEN switch, an EMERGENCY
three-position switch, a pressure gauge and a magnetic
indicator. The magnetic indicator shows black when
oxygen is not being used or if an electrical supply 1s not
available, and a vertical white line when oxvgen is de-
manded. The regulator is fully automatic and supplies
oxygen in accordance with the user’'s demand, from sea-
level to 50,000 feet.

(c) Oxygen 1s carried i six 750 hitre Mk, 5D cylinders
at the side of the nosewheel bay: the contents gauge (112)
1S adjacent to the pilot’s regulator. The seat/aircraft
connection (97) i1s at the rear of the starboard console in
cach cockpit,

(d)1) When the ON=OFF valve 1s ON, and the air-mix
switch 1s at NORMAL at ground level, a mixture of air
and oxygen 1s supplied. As cabin altitude increases
a barometric valve progressively reduces the amount of
air in the mixture until at 33,000 feet (cabin altitude)
1007, oxygen is supplied. With the air-mix switch at

RESTRICTED



1002, OXYGEN, pure oxygen is supplied at all heights.
(i) The 1009 setting should be selected at all times
with regulators MK. 17D, since if the regulator failed at
normal cockpit altitudes with NORMAL selected, 1009,
air could be breathed through the air inlet valve without
any apparent etiect on the breathing, If 1007, OXYGEN
Is _selected, failure of the regulator to give enough
oxygen will be accompanied by difliculty in breathing
in—the emergency oxygen should then be used and an
immediate descent made, (see Part 4, Chap. 2, Para. 8).
When Mk. |7E regulators are fitted, however, the
NORMAL setting should be used, the 1009, OXYGEN
setting only being selected 1if symptoms of anoxia are
felt or if noxious fumes are present. (The Mk. 17E
regulator has been modified to overcome the defect
Inherent in earlier MK. 17 regulators).

() When the EMERGENCY switch 1s moved to the left
or right, oxygen 1s supplied at a slight positive pressure
to prevent inward leaks at the mask. Normally the switch
should be central, but it should be off-set if the cockpit air
becomes contaminated.

2. Mask Type AI3A or Type P

A pressure-breathing mask Tvpe AI13A or Type P, with
toggle-harness, should be used with this regulator. The
mask may be tested for leaks before flight, by firmly press-
ing in the EMERGENCY switch on the regulator, when
in the central position. Oxygen 1s then supplied under
pressure: when fully in, the pressure is five times as great
as with the switch in either side position. With the
emergency switch in either side position the mask fit
should be adjusted, with the harness—toggle in the normal
position, until there is no leakage: with the emergency
switch pushed right in, the mask should be adjusted, wirh
the harness—toeele in the tieht position (down), so that the
emergency pressure is retained without leakage. Ensure
that the magnetic indicator operates, and breathing is un-
restricted with the air-mix switch in both positions, and
with the EMERGENCY switch deflected.

3. Emergency bottle system

(a) A manual control (105) is on the starboard console
in both cockpits. When pulled, it turns on the emergency
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oxygen bottle stowed in the seat cushion, provided the
safety-pin 1n the emergency bottle 1s removed. When the
emergency bottle 1s used in fliecht, the mask /seat oxygen
connection must be disconnected. The emergency oxygen
1s turned on automatically on ejection.

(b) If the regulator should fail to give the required oxygen
pressure automatically on loss of cabin pressure, above
44,000 feet, there 1s no normal method of selecting pres-
sure breathing from the regulator. The emergency supply
must then be used. A blow-off valve in the mask tube
connector will give a fixed value of pressure breathing
when the tube is disconnected from the main supply, thus
enabling a safe immediate and rapid descent to be made
from cabin altitudes up to 50,000 feet.

ANTI-G SYSTEM

4. Anti-G system

(a) The anti-G installation provides an automatic means
of inflating the pilot’s and navigator’s anti-G suits as soon
as the vertical acceleration on the aircraft exceeds 11G.
It vents the suits to cockpit pressure during normal flight
The connection for the anti-G suits 1s on the port side of
the ejection seats.

(b) Air under pressure is stored in two air bottles (1,800
PSI) beneath the cockpit flooring, and i1s supplied to an
anti-G box in the starboard console of the front cockpit.
The pressure in the bottles is indicated on a gauge in the
noscwheel bay.

(¢) The anti-G box has an ON—-QOFF selector valve (102),
which controls the supply to the pilot’s and navigator's
anti-G connections on the ¢jection seats, and a test push-
button (100) and (139) in each cockpit.

(d) When the ON=OFF valve (102) is ON, and G in
excess of 14 is applied, spring-loaded valves in the anti-G
box operate to permit air to pass to the pipe-lines inflating
the anti-G suits. The amount of inflation depends on the
G applied.

(e) The system may be tested, with the ON—-OFF switch
ON, by pressing the test push-button (100), or (139), in the
appropriate cockpit, as gently as possible to avoid severe
discomfort due to rapid inflation.
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1. Pressure and static system

(a) Fuselage pressure head system

Two pressure heads which serve the tailplane feel simu-
lators are fitted on the upper portion of the fuselage.

(b) Wing pressure head svstem

A wing pressure head is fitted on the port outer main plane
and provides,

Pressure and staric supplies to

Air speed indicators in both cockpits

Machmeter in front cockpit

Low speed warning contacting ASI in the servicing bay

Static supplies only to

Altimeters in both cockpits

Rate-of-climb and descent indicator

Altitude unit of the GGS control unit

Zero-reader flight computor

(¢) Pressure head heaters

The heater element in the pressure heads on both fuselage
and wing, 1s controlled by the switch (at 80) at the bottom
of the panel on the left of the main instrument panel.

2. Electrically-operated flight instruments

(a) General

(1) The Mk. 4B compass, artificial horizon (HGU).,,
and turn-and-slip indicator are on the centre instrument
panel. A zero-reader indicator (55) is also on the centre
instrument panel. All are electrically-operated.
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(11) Normally the Mk.4B compass, artificial horizon
(HGU) and zero-reader are supplied with AC from the
No. 1 flight instruments inverter. This inverter starts up
automatically when the generators are running, or if
the Al is switched on with a ground supply connected.
(i11) In the event of failure of the No. 1 flight 1nstru-
ments Inverter a torque-switch operates automatically
to transfer the flight instrument load to the No. 2 flight
mstruments inverter.

(b) MkLA4B compass

(i) The Mk.4B compass master indicator (116) 1is
located in the rear cockpit on the port instrument panel;
the detector unit 1s mounted i1n the starboard outer main-
plane.

(11) The control umit (134), wire-locked in the GYRO
position, 1s on the forward end of the side of the star-
board console 1n the rear cockpit.

(i11) In the front cockpit the course-setting and syn-
chronising controls are mounted on the compass indi-
cator and the COMPASS/D.GYRO selector-switch 1s
outboard of the switch row (109) on the starboard
console.

(¢) Horizon gyvro unit

(1) An horizon gyro unit is fitted on the centre instru-
ment panel. The HGU which also fulfils the role of an
artificial horizon also provides pitch and roll signals for
the zero-reader.

(nn) Failure of the power supply to the instrument is
indicated by the appearance of the OFF flag on the face
of the instrument. 1If the fast erection button 1s used
before flight it must not be kept depressed after satis-
factory erection. In flight the button should only be
used in unaccelerated level flight.

(d) Turn-and-slip indicator

(1) The turn-and-slip indicator i1s operated from the
aircraft DC supply by one of two sources, each via a
separate fuse. The normal source of supply i1s via a
relay, and in the event of failure of this supply the other
source i1s automatically made available. The instrument
operates as soon as the battery isolating switch is set ON.
(11) In the event of a failure of both of these sources
a stand-by supply i1s provided from the emergency
battery, controlled by the switch (64) on the starboard
side of the centre instrument panel.

RESTRICTED



F5/30 AP4491D-PN. Pt 1, Ch. 8—Flight Instruments

(i11) The appearance of the OFF flag on the face of the
instrument indicates that the rotor speed 1s insufficient
to provide accurate indication, and no further reliance
should be placed on the instrument.

3. Zero-reader

(a) This installation co-ordinates signals from the horizon
gyro unit, Mk. 4B compass, altimeter and ILS indicator

for operating a single indicator in conjunction with a
course sclector.

(b) The indicator (55) and course selector (78) are on the
centre instrument panel; the control unit (19) 1s on the
panel on the left of the centre instrument panel,

4. 1ILS

(a) The ILS indicator (79) and marker indicator (56) are
on the centre instrument panel; the controller (104), and
ON=OFF switch and warning light (92) are on the star-
board console. A volume control (V0) 1s located outboard
of the low speed /stall warning panel.

(b) Frequency card stowages (88) are on the hood sill.

(c) The three aerials, 1e. the localiser, glide-path and
marker aenals, are set in the port and starboard wing-tips
and the underside of the fuselage, respectively,

5. Radio altimeter

(a) The radio altimeter is on the centre instrument panel,
and the alutude-setting selector (20) 1s on the panel on the
left of the centre instrument pancl.

(b) A single red low level limit hight (47) 1s provided in
the front cockpit and red, green and amber limit lights
(119) in the rear cockpit. The red limit light will normally
come on when below the pre-selected height, but will also
come on in the event of failure of the equipment.

(c) The transmitter and receiver aerials are on the under-
side of the port engine nacelle, and the port wing adjacent
to the root rib, respectively.
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6. Other flight instruments

(a) Accelerometer

The accelerometer (51) under the port coaming indicates
all accelerations imposed on the aircraft in the pitching
plane by means of three concentrically mounted pointers:
one pointer indicates instantaneous G and the other two
register the maximum positive and the maximum negative
( readings until reset by the resetting knob.

(b)  Ambient air temperature gauge

An ambient air temperature gauge (128) 1s fitted on the
panel forward of the starboard console 1n the rear cockpit,

(c) Clock

An 8-day clock, having provision for computing flying
time, is fitted on the panel under the starboard coaming
in the front cockpit.
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1. VHF-TR 1985/1986

(a) Two 10-channel VHF controllers (46) with an
adjacent change-over switch (49) are on the panel under
the port coaming., A volume control (45) i1s outboard of
the controllers—clockwise movement increases volume., A
press-to-transmit button (11) and a press-to-mute switch
(12) are on the end of the starboard throttle lever. A foot-
operated muting switch (135) is on the floor in the rear
cockpit.  Frequency change card stowages (7) and (88)
are on the hood port and starboard sills.

(b) A tele-briefing land-line plug is in the port under-
carriage wheel-bay. When the plug is connected the VHF
circuil 15 de-energised and an amber warning lLight (23)
to the right of the throttle-box indicates that tele-briefing
1s in use. The press-to-speak push-button is adjacent.
When Mod. 996 is embodied it 1s not necessary to have the
battery isolating switch ON to use tele-briefing.

(¢) The ARILIB006 RCM (D/F) Homer CALL NAVI-
GATOR switch (30) is aft of the tailplane stand-by
trimmer switch.

(d) Two whip-type aerials, one for each set, are fitted to
the top of the fin.

2. A.1961 intercomm. amplifier

A switch (50) for the A.1961 intercomm. amplifier is in-
board of the VHF controls (46); it has three positions,
OFF-NORMAL-EMER. In the NORMAL position
intercomm. 1s obtained through the amplifier and is cut
off should the VHF press-to-transmit button be used at
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the same time. When swilched (o e¢ither the OFF or
EMERGENCY position intercomm. 1s obtained through
the VHF sets and can be used whilst transmissions are
made. When set to the EMERGENCY position the

amplifier is switched on but not in circuit,

3. IFF Mk. 10

(a) The controller and ON=OFF switch for the IFF.Mk.
10 are on the port console in the rear cockpit.

(b) Two “sharks-fin” aerials are fitted, one forward of
the windscreen on the port side of the fuselage, and the
other on the under surface on the fuselage near the aft end.

4. Al

The collimator for the Al is mounted in front of the gun-
sight, and its control panel (36) 1s on the port console. The
collimator ON—-OFF switch (14) is on the hood port sill.
The controls for this installation are in the rear cockpit
and consist of an Al DC circuit-breaker, AI START and
STOP switches (at 142), an ON—OFF switch (141) on the

port console, an indicator unit (118), and control units
Type 901 stowed above the chart-board and Type 902
(131) on the starboard console.

5. ARL5870

(a) The controls for this installation are 1n the rear cock-
pit, and consist of a control unit on the starboard console,
a GEE and ARIL5870 NORMAL-OFF-EMERGENCY
switch (at 142) to control the inverters, an ARLS870 ON-
OFF switch on the port console, and an indicator light
(140) on the panel in front of this console.

(b) The ARILS5870 aerial is fitted in the trailing edge of
of the rudder.

6. GEE Mk. 3

(a) 'The controls for this installation are in the rear cock-
pit on the port console, and consist of a DC circuit-

breaker (as for Al) a GEE and ARILS5870 NORMAL-
OFF-EMERGENCY switch (at 142) to control the

inverters, and a GEE ON-OFF switch adjacent.

(b) The GEE aerial, consisting of a metal plate, is
moulded into the head fairing behind the rear cockpit.
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Hlustration
Fig.
l_ocking the hood jettison handles 2 - |

WARNING.—Cartridge-operated hood-jettison I.'E"-"IL-L!: are ﬁtt-.l'.l
to the aircraft, operated from the hood-jettison
handles, in the front cock pit, and in the rear cock-
pit. It is the aircrew members’ responsibility that
these handles are locked by the safety-pins pro-
vided when they leave the aircraft after flight. The
front cockpit pin should be fitted through the
bracket attached to the instrument panel and the
bracket as shown in Fig, 1. The rear cockpit pin
should be fitted through the two brackets so that it
passes through the jettison handle grip. The ex-
ternal  hood-jettison handle does nor fire the
jettison  cartridges. It is essential that hoth the
ejection safety-pins and the hood-jettison safety-
pins are removed before flight, If flown solo, all
safety-pins in the rear cockpit may be left in
position.,

I. General

The hoods, which move together, are opened and closed
clectrically after selection by a three-position OPEN-—
of =CLOSE switch (16), on the hood port sill in the
front cockpit. A second switch (117) is fitted in the rear
cockpit on the port instrument panel. The switches which
are guarded are spring-loaded to the central off position.

2. Opening

Holding either switch at OPEN will open the hoods after
a short delay to permit the seals to deflate. The hoods
may be stopped in any desired position by letting the
switch return to the ofl position. Limit switches operate
to stop the hoods at the end of their travel.
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J. Closing

When either switch is held to CLOSE, the hoods start to
close at once. Unless the hoods are fully closed the cock-
pit will fail to pressurise as the inflation of the hood seals
1s controlled automatically by micro-switches. The hoods
will not move when CLOSE is seclected if the clutch
release 15 nol engaged.

. FRONT JETTISON MWANDLE REAR  JETTISON MWANDLE

Fig. 1—Locking the Hood Jettison Handles

4. Hood clutches

To permit the hoods to be moved by hand a clutch-
release 1s fitted to the actuator, and may be operated from
three release controls, one (5) in each cockpit, and one
externally on the port side of the fusclage. Before the
hoods can be operated electrically the hood clutch-releases
must be in the engaged position. If the electrical actuator
fails, the hoods can be moved by hand after pushing down

the clutch-release: this action also deflates the hood seals.

5. Correct assembly

(a) When the hood is correctly assembled to the rails
the tops of the two cocking levers, one on either side,
should not protrude above the fairing. Inspection holes
in the side fairing, two on each side of each hood, permit a
visual check to be made on contact strips, which should
be 1in line with indicator marks, and engagement of hooks
On pins,
(b) Before entering cockpif
(i) Check that the cocking levers (one on each side
of each hood, painted red) which secure the hood to the
rails do not protrude above the fairing.
(i1) Check by means of the front inspection holes on
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cach hood side fairing (one on each side of each hood),
that the white mark on the contact strip 15 coincidental
with the white indicator mark on the hood side fairing,
and that the hook face is touching the trolley projection.
(111) Check by means of the rear inspection holes on
cach hood side fairing (one on cach side of each hood),
that the contact lever hook is engaged with its pin.

(iv) Check the hoods for security by physically lifting
on both sides of each hood. The external clutch re-
lease must be in the clutch engaged position (flush).
(v) Check that the hood external jettison handle 1s
fully down, with the long arm of the handle pointing
rearwards.

6. Hood jettisoning

(a)(i) Each hood may be jettisoned separately by pulling

the jettison handle (22) or (126) 1n the respective cock-
pit. When a handle is pulled a cartridge on the ejec-
tion seat rail is fired and extends two jettison guns (4)
and (94) on each side of the particular hood. This
unlocks the jettison mechanism and throws the hood
clear of the aircraft. The hood is also jettisoned auto-
matically when the ejection seat blind 1s pulled down, or
the secondary firing handle is operated. (Seec Chap.
12 of this Part), The hoods must not be jettisoned
when they are open or partially open. Hoods must
not be jettisoned when on the ground, except in cases
of extreme emergency, as there is a risk of them falling
back into the cockpits.
(i1) Should it be necessary to jettison the hoods whilst
stationary, or during the landing run, the front hood
must be jettisoned first in order to prevent injury to the
occupant of the rear seat. The rear hood provides pro-
tection to the occupant of the rear seat should the
front hood, after jettisoning, land on the rear hood.

(b) An external jettison handle is provided in the top

skin on the starboard side of the cockpits. Pulling this

handle releases the jettison mechanism in both hoods
but does not fire the jettison cartridges.

(c) When the aircraft is on the ground the internal jetti-

son handles should be locked by the safety-pins (21) and

(125). In flight the safety-pins are stowed at (27) and

(132) on the side of the port and starboard consoles in the

front and rear cockpits, respectively.
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1. Controlling switch and test buttons

An ON-=OFF switch (106), normally wire-locked ON,
which controls both the low speed and stall warning
systems, 1s on the starboard console outboard of the
emergency oxygen control. A TESTC/ASI button and
two TEST buttons, are provided adjacent to the ON=-OFF
switch to enable the low speed and stall warning, respec-
tively, to be checked. Neither warning can be checked in
the air.

2. Low-speed warning system

When the ASI indicates approximately 150 knots or below
an eclectrical contact is made by means of a contacting
ASI, in the servicing bay, which energises an audio warn-
ing box and a continuous raucous warbling note 1s fed
to the earphones. When the warning is operating a relay
cuts out all VHF and intercomm. A micro-switch on the
port undercarriage door cuts out the noise when the under-
carriage 1s down.

3. Management of the low speed warning system

NOTE.—Before checking the warning see that the low speed/
stall warning ON-OFF switch is wire-locked ON.

With an electrical supply available, the serviceability of
the low speed audio warning should be checked by press-
ing the TEST C/ASI button on the starboard console.
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6. Low-speed and stall-warning failure

[f, in Right, a failure occurs resulting in the audio warn-
ing sounding continuously, the low speed/stall warning
switch must be switched OFF, and care taken not to
approach the stall or fly below 150 knots during the
remainder of the flight. The system must not be swilched
on again. If the VHF/1/C remains inoperative after the
stall or low speed warnings have sounded 1t 1s probably
due to a sticking relay in the circuit. An attempt to reset
this relay may be made by switching OFF the stall/low
speed warning ON=OFF switch. When the VHF/I/C is
regained the switch should be switched ON again. If
VHF/1/C is not regained the switch should be left OFF.

NOTE.—The low specd and stall warming systems cannot be
tested simultancously: however, in  flight they will
operate simultancously when appropriate.
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Ejection seat Mk. 3)
lLeg restraining cords

WARNING |.—Aircrew must ensure that each safety-pin 1s re-
moved and stowed before fhight, and must lock
each firing handle against the possibility of
accidental withdrawal on the ground before
leaving the cockpit., All personnel must ensure
that each firing handle is locked (i.e., fabric
safety strap passed through the handle and
secured with its safety-pin) before entering the
cockpil.

2.~—If 1t 1s necessary to leave the aircraft in an
emergency on the ground, or after ditching,
special care must be taken not to foul the
sccondary handle on the seat-pan if its safety-
pin is not in position.

1. General

(a) Two MK, 3J ejection seats are fitted, each incorporat-
ing two firing handles; a primary firing handle above the
head rest, and a sccondary firing handle on the front of
the seat-pan. A type ZF harness, head-rest, parachute
container for the Mk. 9 parachute, a scat-well for the
personal survival pack and emergency oxygen supply, and
leg-restraining cords are also fitted.

(b) The seat height may be adjusted by a lever on the
starboard side of the seat; the lean-forward release is also
on the starboard side.
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(¢) At the rear of each seat is the ejection gun and on the
port side the drogue gun. The ejection gun of each seal
is fired by ecither the primary firing handle (to which 1s
attached a flexible blind to protect the face) or by the
secondary handle.

(d) A G-stop is incorporated to prevent the opening of
the main parachute if the speed of the seat after ejection
is too high for safe deployment. The stop prevents the
operation of the barostatic time-delay unit until the speed
of the seat has fallen to a safe figure. The seat has a ground-
level ejection capability, provided that the aircraft’'s flight
path is parallel to the ground. If the aircraft 1s descend-
ing, more than the minimum altitude will be required.

2. Leg-restraint

Leg-restraining cords and leg-restraint garters ensure that
the occupant’s legs are drawn back automatically and
restrained close to the seat-pan during ejection, thus pro-
viding leg clearance and preventing the legs being blown
apart after ejection. The cords pass through snubbing
units at the front of the seat-pan.

These units allow the cords to pass freely down through
the unit, but prevent them passing upwards. The cords
are connected to the safety-harness shoulder straps at the
safety-harness quick-relecase box, after first crossing cach
other and passing through the leg-restraint garter D-rings
and thence under the safety-harness lap straps. (See para.
6 of this Chapter). Thus on e¢jection the cords are pulled
downwards through the units pulling the legs together and
close to the seat-pan. The legs are held in this position
until the safety-harness is released. The cords are then
pulled through the leg-restraint garter D-rings and free the
legs. A release button 1s provided under each snubbing
unit to allow the occupant to adjust the cords to give com-
fortable leg movement in the aircraft.

3. Stowages

Harness stowage clips (3) (9) (91) and (93) are provided on
the port and starboard sides of the cockpits. Leg restrain-
ing cord stowages (57) and (136) are provided under the
GGS in the front cockpit and below the crow-bar stowage
in the rear cockpit. Stowages for both safety-pins and
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Fig. I—Ejection Seat MKk. 3J

discs for each seat are provided, one on the port side of
cach parachute container, one on the starboard console
(108) in the front cockpit and one on the port console
in the rear cockpit.

4. Normal operation

(a)  When cither firing handle 1s operated the hood s
jettisoned mmmediately and a timig unit on the back of
the seat started. This unit withdraws the sear from the
seal gun one second later and ejects the scat. The drogue
fires one half second after ¢jection. It is important that,
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(2) Connect up the parachute harness straps. Ensure that
the shoulder straps pass under the folds of the life saving
waistcoat stole. Check that the leg loop does not pass
through the secondary firing handle. Check that the
quick-release box 1s locked and then fit the safety-clip.

(h) Fasten the safety-harness lap strap but do not tighten.

(1" Pass the left-hand leg-restraint cord through the right

leg garter D-ring, under the safety-harness lap strap and
insert the right shoulder safety-harness eyepiece through
the loop on the cord. Secure the shoulder safety-harness
in the quick-release box.

SAFETY HARMELY
SHOULDIR STRAN

Fig. 2—Leg-restraining cords
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(k) Repeat for the other cord, passing the right-hand leg-
restraint cord through the left leg garter D-ring, under the
safety-harness lap strap and insert the left shoulder safety-
harness eye-piece through the loop on the cord. Secure
the shoulder safety-harness in the quick-release box.

(1) Tighten the lap straps of the safety-harness, ensuring
that the quick-release box is positioned as low as possible
and 1s not covering the parachute harness quick-release
box. Then tighten the shoulder straps of the safety-

harness.

(m) Adjust the leg-restraint cords by means of the release
buttons on the snubbing units to give comfortable leg
movement. Adjust PSP straps.

(n) Put on the flying and protective helmets and fasten
the chin straps. Connect the mic-tel lead.

(0) Connect the main and emergency oxygen supply tubes
to the oxygen mask tube—adjust tube to suit and connect

the locating chain to the life-saving waistcoal.

NOTE.—Ensure that the emergency oxygen supply pipe passes
under the right shoulder strap of the parachute harness
before connecting.

(p) Check that the blind firing handle can be reached with
both hands together.

(q) Remove and stow the cockpit hood jettison handle
safety-pin, and the primary and secondary firing handle
safety-pins. If the secondary firing handle safety-pin is
left in, there is a risk that the control column may be fouled
in flight.

NOTE.—The assistance of ground crew is necessary to remove
the primary firing handle safety-pin. If ground crew
are not available, aircrew must remove this pin before
strapping into the seat,

7. Normal exilt from the aircraft

NOTE.—Ground crew should re-fit the primary firing handle
safety-pin. If ground crew are not available, aircrew
must fit both the primary and secondary firing handle
safety-pins before leaving the aircraft.

(a) Replace safety pin in secondary firing handle before
releasing harness.

(b) Replace hood-jettison handle safety-pin in handle.
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(c) Disconnect main and emergency oxygen supplies
from oxygen mask tube.

(d) Disconnect mic-tel lead.

(¢) Release safety-harness and return the quick-release
box to the locked position.

(f) Remove the safety-clip from the parachute harness
quick-release box, release the harness and return the
quick-release box to the locked position.

(g) Disconnect the anti-G suit supply pipe and fit blank-
ing plug to end of the pipe.

(h) Disconnect the PSP lanyard from life-saving waist-
coal and drapc 1t over the left hand side of the seat and
over the anti-G suit supply pipe.

(1) Remove the leg-restraint garters and stow securely in
cockpit.

(kY Vacate cockpit.

8. Exit from the aircraft after ditching

(a) If the actions in para. 4, Chap. 3, Part IV have not
been completed before ditching, they should be completed
as soon as the aircraft has come to rest. Emergency
oxygen nced not be sclected and the front hood should be
jettisoned first.
(b) Leave the cockpit as soon as possible using the fol-
lowing drill:

(1) Disconnect G sutt.

(11) Release safety-harness and leg restraint cords.

(1) Release parachute harness.

(iv) Remove oxygen mask and disconnect main tube,

(v) Chimb out as soon as possible.
(¢} When clear of the cockpit inflate the life jacket and
pull the PSP from the cockpit by means of the 15 fi.
lowering line.  If the aircraft sinks immediately, as is
probable, it may not be possible to recover the PSP if it
has caught in the cockpit, and the only action possible will
be to disconnect the line from the life jacket and leave the
PSP in the aircraft.
(d) If the PSP 1s recovered, open the survival pack and
inflate and board the dinghy,
(¢) If ume permits, cach crew member should assist the
other to leave the aircraft. The navigator is more likely to
be prepared for leaving the aircraft quickly.

RESTRICTED



FS/40 AP 4491 D-PN,

PART 1.
Chapter 13—MISCELLANEOUS
EQUIPMENT
List of Contents

Para.
Map stowages 1
Internal Lighting 2
Emergency lighting 3
External lighting 4
Hand-operated extinguisher 5
Rear-view mirror 6
Pencil stowages 7

1. Map stowages

Map stowages (Y6) and (113) arc provided at the rear of
the starboard console in the front cockpit, and at the fronl
of the port console in the rear cockpit. A chart board (138)
1s provided in the rear cockpit.

2. Internal lLighting

(a) Front cockpit

Four ON=OFF dimmer switches (86) on the hood starboard

sill, and two dimmer switches (85) and (87) on the cockpit

starboard wall are provided for the control of the internal
lighting. The dimmer switches operate the lights as
follows: —

Front switch ... ... Port and starboard panels
under coaming, plus port in-
strument panel. Red.

2nd switch ... 4 Reds. On main instrument
panel, two at the top, two at
the bottom.

Ird switch .. Two red floods over each
console,
Rear switch ... U/V hghting.

Front switch on cock-

pit starboard wall (85) ... Stand-by compass light.

Rear switch on cock-

pit starboard wall (87) ... Large red flood on starboard
console, VHF and frequency
cards stowage.

Anti-dazzle light switch

(75) ... BRIGHT-OFF-DIM (rear)
switch between RPM gauges,
(fuel gauges, later aircraft).
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(b) Rear cockpit

There are four dimmer switches which operate as follows:

Port dimmer outboard

(at 114) ... ... ... Top instrument panel. Com-
pass and oxygen panel.

Port dimmer inboard

At Lld), . o ... Port chart-board lLight.
Starboard top dimmer

(at 129) ... ... Starboard chart-board hght.
Starboard bottom dim-

mer (at 129) ... ... Port and starboard console

lights.

3. Emergency lighting

An cmergency lamp under the starboard coaming i1s oper-
ated by the switch (81), on the port instrument panel, power
being supplied by an alkaline battery (which also pro-
vides a stand-by supply for the turn-and-ship indicator) 1n

the Al bay. This switch also controls the emergency
supply to the E2B compass light,

4. External lighting

The navigation lights are controlled by a three-position
STEADY-0OFF-FLASH switch (at 109) on the starboard
console. The taxying lamps are controlled by the ON-
OFF switch in the same switch row.

5. Hand-operated extinguisher

A hand-operated fire extinguisher is on the port wall of
the rear cockpit.

6. Rear-view mirror

A rear view mirror 18 fitted to the windscreen arch.

7. Pencil stowages

Stowages (130) for four pencils is provided on the star-
board console in the rear cockpit.
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Chapter 14—OPERATIONAL

EQUIPMENT

List of Contents
Para.
Gyro gun sight Mk, 7 ¥ 1
G458 and GGS camera ILLI.':IT'Lli.!I:' "I-!L "|' 2
Gun firing | 3
Gun-bay scavenging 4
Management of the gun- h.u. ot .;nmgtm_._ 55"‘-.-'!11"!'1"5 5

1. Gyro gunsight Mk, 7

(a) The gyro gunsight is fitted above the instrument panel
on a fixed mounting: its controlling ON=OFF switch (33)
1s on the port console, and adjacent 1s the GGS control
unit (32).

(b) The gunsight is ranged manually by a twist-grip (10)
on the port throttle-lever, but 1s normally ranged by the
radar installation.

(c) Stowage (84) for two spare bulbs for the GGS are
on the panel under the starboard coaming and a stowage
(76) for the GGS recorder is in front of the control column.

NOTE.-—The GGS ON-OFF switch must be OFF before remov-
ing or replacing the electrical connector to the GGS
recorder. When not in use the electrical connector 1s
fitted in a clip above the coaming,

2. G45B camera and GGS camera recorder Mk. 3

(a) A G45B ciné camera 1s mounted in the leading edge
of the starboard wing and a recorder camera MK. 3 1s pro-
vided for the GGS.

(b) With the camera master switch ON, the ciné and
recorder cameras are operated automatically when the
ciné camera button (74) 1s energised. They also operate
automatically when the gun trigger (at 59) is operated when
the camera master switch 1s ON.

(¢ A CAMERA MASTER switch (at 80) and a
SUNNY /CLOUDY aperature switch (at 109) are at the
bottom of the panel on the left of the centre instrument
panel and the starboard console, respectively.
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3. Gun firing

(a) With the guns master switch (34) set to ON and the
safety-catch (59) on the top of the control colmn set to
FIRE, pressure on the gun trigger at the front of the con-
trol column will fire the guns.

(b) A safety relay, coupled to the undercarmage ground
lock switches, prevents the guns being fired when the
weight of the aircraft is on its wheels. To permit gound
firing a butt-test ON—OFF switch in the starboard main
wheel-bay may be set to ON. Normally the switch should
be set to OFF.

4. Gun-bay scavenging

(a) In order to prevent an explosive concentration of
gases accumulating in the gun-bays when the guns are
fired, a solenoid-operated valve in each wing which con-
trols the gun heating for that wing, 1s opened when the
gun trigger 18 pressed.

(b) The solenoid-operated valve in each wing is dupli-
caled, one acting as a stand-by which 15 controlled by one
of two ON=OFF switches (6) labelled GUN SCAVENGE
STAND=BY.PORT.STBD. on the port console.

A SOL. TEST STANDBY-NORMAL switch, spring-
loaded to NORMAL is provided in cach wheel bay to
permit ground testing of the system.

(¢) When a valve is open an unrestricted flow of hot air
is allowed to scavenge the gun bays. Because of the risk
of overheating the structure or ammunition should a valve
stick open, or risk of an explosion in the gun bay if a
valve failed to open, two gun bay scavenging valve in-
dicators (52), one for each wing, are fitted under the port
coaming.

5. Management of the gun bay scavenging system

(a) The gun bay scavenging indicators are normally black,
but when the guns are fired they should go white to indicate
the valves are operating correctly. They will remain
white for about ten seconds after the gun trigger has been
released.

(b) Should an indicator remain black when the guns are
fired, firing must be discontinued. If an indicator goes
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white in flight, or remains on longer than one minute after
firing the guns, it is an indication that the associated valve
has failed in the open position. In this event, operation of
the appropriate switch on the port console will bring the
stand-by solenoid valve into operation, and the indicator
should go black, indicating that the valve has shut. Should
the indicator remain white the associated engine must be
rcduced to idling unless the aircraft 1s engaged on low
level firing when the engine must be shut down,

(¢c) Testine the svstem on the ground

Both engines must be started and the operation of the
valves checked by use of the switches in either wheel bay.
When a switch is held to STAND-BY the magnetic
indicator should go white. When the switch 1s returned
to NORMAL the indicator should go black. In order to
close the valves, after operation of the test switches, 85%
RPM may be needed.
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PART IIL

Chapter 1—PREPARATION FOR FLIGHT

List of Contenis
Para.

External Checks |
Internal Checks p.

1. External checks

(a) The outside of the aircraft should be checked
systematically for obvious signs of damage and for security
of panels and doors. The engine intakes must be free
from obstruction and the jet-pipes free from distortion and
wrinkling. The main and nose-wheel undercarriage locks
shold be removed, the oleos checked for extension, the
tyres for cuts and creep and the brake leads for security
and leaks. The following specific checks should also be
made: —
Nosewheel bay ... ... Undercarriage emergency
air bottle pressure—2,700
PSI Anti=G bottle pressure

1,800 PSI
Enginc intakes ... Blanks removed
Starboard un{!erc:arrmge
bay : Butt test switch—OFF
Vortex Eenemtﬂrs :.md ‘;td"
detector flags/vanes ... Inspect for security.
Jet pipes ... ... Blanks removed
Footstep ... ... Retracted
Pressure hand covers
(Three) s Removed

(b)(1) Check that the n::m:l-:mg levers (one on each side of

each hood, painted red) which secure the hood to the
rails do not protrude above the fairing.
(i1} Check by means of the front inspection holes on
each hood side fairing (one on each side of each hood),
that the white mark on the contact strip is coincidental
with the white indicator mark on he hood side fairing,
and that the hook face is touching the trolley projection.
(i11) Check by means of the rear inspection holes on
each hood side fairing (one on each side of each hood),
that the contact lever hook is engaged with its pin.
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(iv) Check the hoods for security by physically lifting
on both sides of each hood. The external hood clutch
release must be in the clutch engaged position (flush).
(v) Check that the external hood jettison control handle
is fully down, with the long arm of the handle pointing
rearwards.

2. Internal checks

(a) If the aircraft is being flown solo the following checks
should be made in the rear cockpit;: —

Seat and parachute straps ... Secure.

Crowbar ... ... Secure.

Torch (if fitted) ... ...  Secure.

Fire extinguisher ... ... Secure.

Internal lights RO | i o

Generator test switches ... NORMAL.

Hood clutch release .. Engaged.

Hood switch ... Central.

Vanation setting control ... Zero.,

Oxygen ... Dummy plug fitted, if

supply tube 1s not ftted
with shut-off valve.
Hood jettison handle g
Primary firing handle j
Secondary firing handle

Check flags and pins for
security,

(b) On entering the cockpit check that both pins are
inserted in the primary and secondary firing handles, and
the barostat and drogue gun mechanism trip rods are con-
nected. Check the routing of the drogue and drogue gun
lines (white over black), the scissors shackle for security,
the engagement of the top latch, and that the pin from the
emergency oxygen bottle is removed.. Check the crowbar
for sccurity.

(¢) Cockpit checks
(1) The following checks should be done before switch-
ing on the battery isolating switch, unless cockpit light-
ing 18 essential. If the battery isolating switch is on
during the strapping in procedure, all unnecessary delays
must be avoided and the booster-pumps, VHF etc. must
be off until immediately before the engines are started.
(1) Connect the personal equipment (See Part I, Chap.
12, Para. 6). Adjust the rudder pedals for reach and the
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inchination of the foot plates as required. Ensure that
the inclination of the foot plates 1s the same, as difficulty
will be experienced in taxying with uneven pedals.

(i11) Have the primary firing handle safety-pin removed,
and remove and stow the secondary firing handle safety-
pin and the hood jettison handle safety-pin. There is a
risk of the control column being fouled in flight if the
secondary firing handle safety-pin 1s left 1n.

(d) Carry out the following checks:

[tem. Check
Toe brakes ... Check operation (39).

Parking brake control (69) ... On.

Battery isolating switch (1 lﬂ} ON.
Cockpit lighting {35) (86),

5 BT ... As required.

Then check from left to right: —

Brake emergency selector (2) OFF  (wire-locked for-

ward)
Windscreen d::-icing pump
(37) ... Handle screwed down
LP cock lwers A ... Both ON (forward)
Hook clutch I'Elﬂﬂ"ic (5) ... Engaged
Rudder trim (35) (41) ... Check and set to neutral
Gun scavenge stand-by
switches (6) OFF
Gunsight master switch {33] OFF
Guns master switch (34) ... OFF
Tailplane stand-by trim
switch (28) ... ... Test (See Part I, Chap. 8§,

Para. 2(d))
Stand-by trim neutral indi-
cator (43) ... . ... Black, if white reset.

HP cock levers {E} ... ON
Check relight, booster-
pumps off, ign. isol. on

Flaps selector lever (31) ... At RAISE.
Ventral tanks jettison
handle (29) ... ... In.
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Anti-dazzle light switch (75)
Fuel transfer air pressure
warning indicators (72)
Turn-and-slip indicator ...
Switch for stand-by supply to
turn-and-ship (64)

Inverter failure indicator [53}
Clock
Cockpit
(62)
Engine fire- warmng hghtq
(61) (63)

pressure altimeter

Generator  faillure warning
lights (65)

Fuel gauges I.[Eﬁ}

Enginec o1l pressure gauges
(67) .

Ipt gauges (ﬁﬂ) .

Rpm indicators (?TJ
Booster-pump failure indica-
tors (82)

Oxygen (83) (97) (112) (133)

Flight instruments early start
switch (111) i
Inverter reset switch fdl’ lﬁ'}‘}

Windscreen de-misting switch
(at 109)

Camecra qunn}'fclnudy switch
(at 109)

UFE.

White.
OFF flag not visible.

OFF.
White.
Check and sel,

Zero.

Out. Test. Do not allow
button to spring back in.

On, covers as required.
Contents.

Zero.

White.
Main and emergency sup-
plies connccted, Regulator

DN OFF valve wired ON.
Contents and delivery; 100

per cent. OXYGEN
selected (Mk. 17 D).
NORMAL (Mk. I7TE).
Check for mask leaks by
pressing in EMERGENCY
switch in central position.
Return switch central.
Check indicator operates
when breathing.

Off (central).
Gated OFF.

LOW (switch central).

As required.
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External lights (at 109)
Cockpit tﬂmperature control
(89) ...

Mk. 4B compass ‘selector
switch (at 109) ...

Fuel flowmeters (107)

Emergency oxygen (105)

Low speed [ stall warning
(106)

ILS switch (92) and control
unit (104)

Engine can!rﬁi.panﬂl (at 103)

Anti-G valve (102) .

Torch (98). (If carried)
Oxyegen connection (Y7 ...
Tailplane trim (73) (28) (40)

Stand-by trim neutral indi-
cator (43) ...

Gun trigger safety- catch {59}
Booster-pumps (at 103) ...

As required.
NORMAL.

COMPASS.
Reset.
Control in,

ON (wire-locked).
Test both systems.

OFF.
Fuses 1n. (Caps screwed
down), Master switches

ON. Ignition switches ON.
Booster - pump  circuit -
breakers tripped.
ON. Test (100),
required.

Stowed securely.
Secure.

Check normal and stand-
by trimmer switches (see
Part I, Chap. 5, para. 2)

then as

Operate normal trimmer
over full range. (Switch
should operate freely).

Then set 1° nose-down.

Black.
SAFE.
On, indicators (82) black.

if white, reset.

The engines should be started immediately after the
booster-pumps have been set on.
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PART I1lI.

Chapter 2—STARTING, TAXYING AND

TAKE-OFF

List of Conitents
Para.
Starting the engines |
Checks after starting p.
Taxying ]
Checks before take-off 4
Take-off 5
Checks after take-off 0

1. Starting the engines

(a) General
(1) Either engine is capable of driving the accessories
gearbox and providing fuel transfer air pressure; there-
fore, to avoid possible continued undetection of gearbox
drive-shaft failure or inadequate air pressure, the order
in which the engines are started should be alternated
regularly,
(i1) Check the high-energy ignition before starting by
pressing the relight buttons with the HP cock in the open
position, and listening for the * cracking ™ noise of the
igniter plugs sparking, and that the noise stops when the
button is released. The ** cracks " should occur regularly
when both igniters are firing.

(b)Y Srartine checks
Carry out the following checks if the full cockpit check 1n
in Part 111, Chap. | has not been done before starting.
(1) LP cock levers (1) ... Both ON (forward).
HP cock levers (B) ... Both ON,
Throttles (10) ... One-third open.

Engine control pa:{ei
(at 103) ... Fuses in. (Caps screwed

down).
Master switches ON.
[gnition switches ON.
Booster - pump circuit -
breakers tripped.
(11) Switch on the battery isolating switch (110). (This
must be done even if an external power supply is used).
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Then check: —
1. Lichts
3 greens ... Undercarriage. Check
day/nmight and bulb
change-over.
2reds ... ... Qencrators.
| amber, 2 reds ... Hydraulic failure.
2. Magnetic indicators
All white except,
Stand-by trim indicator Black (if white, reset).
Gun bay scavenge value

indicators o ... Black.
3. Flags
Turn-and-slip indicator Not visible.
HGU and zero-reader ... Visible. (Early start switch
off).

4. Oxveen
Check magnetic indicator operates when breathing.
(iii) Check the high energy ignition. (HP cocks ON.
Booster-pumps off).
(iv) Switch on the EARLY START switch. Check
that the MK. 4B compass and HGU start up and the
OFF flags on the artificial horizon and zero-reader
disappear.

(¢) Srartine drill

Switch on the booster-pump for the engine to be started
checking that the magnetic indicator goes black, and then
press the starter button in firmly, (The button will remain
in for 30 seconds). The cartridge fires over a period of
approximately 4 seconds during which time lhight-up should
occur. When the RPM are approaching 359 close the
throttle. Check oil pressure (minimum & PSI), fire warn-
ing light out, both generator failure warning and hydraulic
failure lights out, and STAND-BY INVERTER ON (or
MAIN INVERT. FAIL) magnetic indicator black.
NOTE.—~The maximum JPT during the start must not exceed

750°C. Should this temperature be exceeded, the HP cock
must be closed immediately.

(d) Repeat for the other engine.
(¢) In cases of operational necessity both engines may be
started simultaneously. With this method however, there

15 no check that both engines are driving the auxihary
gearbox.,
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2. Checks after starting

Engines

Flaps (31) (42)

Airbrakes (13)

Ventral tanks transfer md:-
cators (26)

Brake triple pressure
gauge (39)

VHF and I/C (46) (50) ...
Gun-bay scavenge valve
indicators (52)

Flight instruments

Fuel transfer air pressure
indicators (72) ;
Windscreen  de - misting
switch (at 109)
Starter master and 1gnition
switches

Controls

Control locks

Idling speed 35-40°%.. JPT
max. 570°C.

Opening up to approx. 40-
459, engine speed will reduce
general noisc level.

Check operation and indica-
tor, set to RAISE.

Test.

Black when engine speed 1s
above 659, (only 1if tanks
litted).

3,000 PSI accumulator pres-
sure. 1,500=1,650 PSI at each
wheel.

As required.

Black (at approx. 659
RPM),

Early start switch (111) OFF.
Pressure head heater ( at 80
—-0ON.

Mk.4B compass synchron-
1sed.

Check with E2B stand-by
COmpass.

Inverter failure indicator
(58)—black.

Erect horizon gyro if neces-
sary.

Black.
NORMAL (switch forward)

ON (at 103).

Full and correct movement.
Check tailplane operation.
(see Part I, Chap. 5. parm,
6(c)).

As required.
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3. Taxying

(a) Initial response to throttle 1s slow and large amounts
of power are needed to manoecuvre at slow speeds. Care
is necessary to avoid injuring personnel or damaging other
aircraft and ground equipment. Differential throttle has
little effect and the aircraft cannot be turned without the
use of brakes.

(b) The aircraft may be taxied with the controls locked
but taxying with them unlocked will provide practice in
use of the toe brakes with the rudder bar free as 1t would
be on the landing run. From considerations of rudder
structural strength, the controls must be locked when
taxying down-wind if the wind strength is more than 30
knots.

4. Checks before take-off

Trim ... Tailplane setting |° nose-
down. Rudder neutral.

Airbrakes ... OFTF.

Fuel ... Contents. HP and LP cocks

ON. Booster-pump circuit-
breakers closed, indicators

black.

Transfer indicators black.
Flaps e U,
Instruments ... Check and set. Main inverter

indicator  black. Pressure
head heater ON.

Gun-bay scavenging indi-

cators ... Black.

Oxygen ... .. Air-mix switch at 1009,
(Mk.17D). (INORMAL Mk.
I7E) Contents. Operation of
magnetic indicator, EMER.-
GENCY switch central.

Harnesses ... Tight and locked.

Hood ... Closed. Check canopy seal
inflated.

Hydraulics ... Flying controls locking lever

OFF and in gate. Check con-
trols for full and correct
movement. Hydraulic failure

warning lights out,
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5. Take-off

(a) Having aligned the aircraft apply the brakes and open
the throttles smoothly to full power. If the aircraft begins
to creep forward before 879, has been reached the brakes
should be considered unserviceable and the aircraft should
not be flown. At full power check that the oil pressure
1s at least 20 PSI, the JPT is within limits, and the ventral
tank transfer indicators arc¢ black.

(b) Settled RPM at take-off may vary from 989, to 100.5%.
On rapid throttle opening there may be an RPM swing
which should damp out 1in 3 cycles.

(c) Normally there 1s no tendency to swing. In a cross-
wind gentle brake application is necessary to keep straight
until the rudder becomes cflective at about 60 knots.

(d) With the control column held midway between the
necutral and fully back positions, the nosewheel will lift
off at about 85 knots, and the aircraft will unstick at 120-
125 knots. In strong cross-winds, if the aircraft is pulled
off the ground below 115 knots, there will be a tendency
for the downwind wing to drop. In these conditions it is
reccommended that the unstick is delayed until 125 knots.

(e) Safety speed without ventral tanks is 120 knots, and
from this speed at maximum all-up weight, with the under-
carriage down and flaps up. the aircraft will continue to
accelerate and climb away using maximum power on the
live engine,.

(f) The use of OPT. LIFT flap is not recommended. If
flaps are used, they should be selected up as soon as the
aircraft 1s comfortably clear of the ground, and care must
be taken that the speed does not build up to more than 200
knots before Aap retraction 1s complete. The undercarriage
may be selected up immediately after the flaps have been
selected. The tailplane setting for take-off with OPT.
LIFT flap should also be 1° nose-down.

(2) Ventrals fitted.

When ventral tanks are fitted, check at full power that the
ventral tank transfer indicators are black. The aircraft
should not be unstuck before a speed of 135 knots has
been attained. Safety speed is 150 knots.
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3. General engine handling in flight

(a) FEngine acceleration is automatically controlled by the
air-fuel ratio control and the throttles may, if necessary,
be opened or closed rapidly at all heights.

(b) If, whilst at full throttle, thc RPM drop excessively
at altitude, carry out the following checks, as far as pos-
sible, to help the ground crew in diagnosing the fault:

(¢c) RPM Creep angd svnchronisation checks

Reduce the throttle setting from fully open to the point
at which RPM start to fall. Note the amount of lost
throttle movement on each engine, the RPM, JPT and
altitude. Continue moving the throttles back together to
approximately 87¢/ observing RPM synchronisation at
0949,, 939, and 92%,. From 879, open the throttles
rapidly to full throttle and note any RPM swing at the max.
RPM obtainable. If poor synchronisation is evident, place
the throttles level and, selecting points throughout the
RPM range on one engine, note differences as the throttles
are moved forward together.

(dY JPT checks

(i) Any tendency for the JPT's to increase beyond max.
limits (Part 11, Chap. 1) must be corrected by throttling
back within limits. The RPM and altitude at which
this occurs should be noted.

(i1) The time at maximum and intermediate JPT's
quoted in Part 11, Chap. I must not be exceeded.

4. Flying controls

(a) Ailerons

The ailerons are light throughout the speed and Mach.
number range giving a high rate of roll. Below 200 knots
the ailerons are effective but, at approach speeds, although
the effectivencss is still adeguate, coarse control move-
ments may be needed 1in rough air. Above approximately
410 knots full aileron will not be obtained, and therefore

the rate of roll is reduced: this i1s most marked above 500
knots.

RESTRICTED






(F) Changes of trim

The out-of-trim forces caused by lowering the under-
carriage and flaps are neghigible. With the airbrakes out,
the trim changes are slightly emphasised.

5. Flying at reduced speed

(a) Fly at 150-170 knots with suflicient airbrakes out to
enable the RPM to be kept above 707,

(b)y With hood open

The hood may be opened fully below 200 knots without
causing undue discomfort in the cockpit, but before doing
s0 the cves should be protected from the dust and dirl
which is initially sucked out. No improvement in forward
view is obtained by opening the hood.

(¢) [In bad weather

(i Landings in heavy rain require extra care as the
forward view is bad although lateral view 1s good.
Little assistance can be gained from opening the DV
panel unless a curved approach 1s made. With this panel
open at airspeeds above 180 knots the noise level in
the cockpit 1s high and air blast through the opening
uncomfortable. VHF communication s likely to be
cdhifhicult.

(i) Damage to the engine intakes and radome will
occur if the aircraft is flown in hail or heavy rain. If
this cannot be avoided speed should be reduced to 200
knots.

6. Flyinr in severe turbulence

Flying in severe turbulence is permissible between the best
ranee and climbing speeds up to 40,000 feet,

7. Stalling and spinning

NOTE 1. Intentional stalling and spinning are prohibited. The
following information on the stalling and spinning
characteristics from 40,000 feet, flaps and under-
carrizge up, is provided to cover the case of an in-
advertent stall. which will almost inevitably result in
a Span.

If the aircraft has not stonned sminning. or s stalled

at or below 15,000 feet above the ground, it should

be abandoned.

1. The information given below has been obtained as a
result of flight trials on the MK, 1 Javelin. There 1s no
reason to suppose the behaviour of the aircraft fitted
with the flying tail to be markedly different.

[
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(a) Strall warnings in straight flight

(1) At high altitudes, if the nose is above the horizon,
speed tends to fall off quickly, and for this reason an
artificial low speed warning has been provided.

(1) The natural stall warning in straight flight depends
upon the rate at which speed 1s reduced, If speed is
reduced rapidly there may be no positive warning, but
if the reduction is slow, gentle buffeting will be apparent
at 130 Knots, increasing until at 115 knots it remains
constant. A genecral sloppiness of control is evident, and
at about 110 knots wing heaviness is noticeable but can
be controlled by aileron. At about 100 knots a gentle
fore and aft pitching may be noticed.

(b) Behaviour at the stall

(1) If speed is allowed to fall to about 90 knots in the
straight stall, 1t will then continue to fall extremely
rapidly right ** ofl the clock™. The aircraft will yaw
uncontrollably and roll in the opposite direction to the
yaw. After yawing through a considerable angle it will
generally reverse its roll and spin.

(1) Any attempt to recover at the final stages of a stall
15 not recommended, owing to the erratic behaviour of
the aircraft. Close the throttles, move the stick right
back and centralise the ailerons and rudder. Allow the
aircraft to make one turn of the spin and then carry out
the recovery action recommended in (d) below.

(c) Behaviour in the spin

(1) 1t is not always possible to predict in which direction
the aircraft will spin, and the direction of rotation may
reverse at any time during the spin. The rotation is very
slow, and the nose pitches up and down fairly regularly
throuch as much as 70 degrees. The rates of yaw and roll
vary with pitching. Aileron and elevator forces are light
throughout. However, the rudder moves fiercely fully one
way and the other, and the forces are extremely heavy.
The airspeed varics from “off the clock™ to about 90
knots.

(i1) If outspin aileron is applied during the spin, its
effect will be to flatten and smooth out the spin and
grcatly prolong the recovery. The rudder has little or no
effect on the spin characteristics but should be held
central to avoid confusion in the recovery.
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(d) Spin recovery actions

When the aircraft is clearly in a spin take the following

recovery action : —
(1) With the control column fully back apply full aileron
in the same direction as the spin (inspin aileron, 1.e.
stick to the left in a spin to the left).
(i) With full inspin aileron applied, move the control
column fully forward into the corner. This action will
operate the auto-trimmer so that the apphed control
force may be expected to highten. Keep the rudder
central, It 1s unhlikely that this action will have any effect
for one or even two turns.
(111) The number of turns to recover varies consider-
ably, but the above control actions must be maintained
until recovery occnrs, The directions of spin may reverse
and in this case hold the control column right forward
and move 1t sharply and fully over into the new direction
of spin.

(&) Spin recovery characteristics
Recovery generally follows one of three main patterns.
type (1) being the more usual : —

(i) Bunr. The rotation ceases and, as it does 50, the
aircraft pitches sharply nose-down or bunts. As minus |
to minus 2G 1s about the usual figure reached, this 1s
quite unmistakable, and rccovery i1s complete.

(11) Spiral. The aircraft goes straight from a spin into
a fast spiral in a steep diving attitude. This condition may
be recognised because: —

I. The pitching ceascs.

2. The speed rises.

3. The rate of rotation 1s steady and fast.

Once the speed is over 200 knots, centralise the controls
and ease the aircraft out of the dive,

(ii1) Delaved bunt

. The aircraft may hesitate and hang nose-down,
momentarily, after the rotation has stopped and before
bunting.

2. Once the rotation has ceased centralise the stick
(still fully forward). Note the following two points: If
the stick is centralised too early, i.e. before the rotation
has ccased, the spin may be re-energised. If aileron is
held on too long after rotation ccascs. a spin in the
opposite direction will occur.

RESTRICTED



Fs/11 A.P.4491D-PN. Pt. lII, Ch. 3—Handling in Flight

(£)  Srall with flaps and undercarriage down

Tunnel and model tests show that the aircraft should not
spin in this condition, but once stalled the only likely
method of recovery is to raise the flaps and undercarriage.
The aircraft will then probably spin, and recovery as
above should be taken. The stalling speed with flaps down
15 about 90 to 95 knots. Attention 1s drawn again to
Note 2 of this paragraph.

(g)  Stall with airbrakes out
Select airbrakes in, and recover from the spin as above.

8. G-stalling

NOTE.—The structural G limitations in Part II, Chap. 2, para. 4,
or the audio stall-warning if it occurs earlier, must

never be exceeded. Speed must not be allowed to fall
below 150 knots (low speed warning).

(a) G-5Stalling is not permitted at any height or speed,
and turns must not be tightened beyond the point at which
the audio stall warning 1s heard, or the G lIimitation
reached. Before either of these occur mild buffet will be
experienced and, at the warning or G limit, stick-force
lightening may occur, accompanied by pitch-up.

(b)Y (1Y Above about 0.9M at all heights, the audio stall
warning may not operate until after the stick force
lightening occurs, and care must be taken to avoid ex-
cecding the structural limitations.

(i)  Between 25,000 feet and 35,000 feet, above 0.9M,
these characteristics intensify, with the result that pitch-
ups, sufficiently serious to damage the air-frame, can
occur. The severity of the pitch-up is dependent upon
the rate of application of G. Within this height band a
ricid adherence to the G limitations should safeguard
the airframe, and it is recommended that a rapid applica-
tion of G should be avoided.

(ii1) Above 35,000 feet, above 0.9M, the stick-force
lightening and pitch-up may occur below 4G. How-
ever, provided immediate action is taken to reduce the
G loading when the stick-force lightening begins, there i1s
no likelihood of structural damage or loss of control.
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(c) Maximum rate turn

(1) Below 0.9M. When the audio stall warning is
heard and maximum rate of turn i1s required, the back-
ward pressure on the control column must be released
until audio stall warning only sounds intermittently. As
a guide to the amount of G that should be obtained when
the audio warning sounds, the diagram below gives the
data for two specific heights at varying airspeeds.

STALL WARNING BOUNDARIES
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Fig. 1—Stall warning boundaries
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(n) Above 0.9M. Care must be taken not to exceed
the :-:!ru-::turz;l Lhmitations as the stick forces reduce with
the application of G particularly between 25,000-35,000

feet.

NOTE. The use of nosec-up trim to maintain turns must be
avoided at all times,

9. High speed flight

NOTE.—The LAS. and Mach. number limitations must not be
exceeded.  Any references in this paragraph to speeds
higher than the limitations are included to give warning
of what may happen should the limitations be inadvert-
ently exceeded.

(a) Clean aircraft

(1) Below 7,000 feet the limiting speed is 535 knots. The
structiral limitation up to 535 knots is +~5% G. This
speed s casily attained and special care is required to
avold exceeding 1t.  Longitudinal control is light and
slight over-controlling may be experienced until the
pilot 1s used to the feel.

(11) Between 7,000 and 20,000 feet the limiting speed
iy 0.9M.

The structural limitation iy + 531G,
(i11)  Between 20,000 and 35,000 fect the limitine speed
is 0.95M.

The structural limitation up 1o 0.95M is + 4G.

(iv)  Above 35,000 feet the limiting speed is 1.04M ., The
structural limitation above 0.95M is + 3G. In the entry
to a supersonic dive there 15 a noscdown trim change
between 0.95 and 0.96M. At 0.97M there is a mild
rudder bulleting and yvawing. At 0.98M the trim-change
is nosc-up, and a firm push-force is required to push the
aircraft above 0.98M. The stick force required to push
the aircraft above 0.98M. usually causes the automatic
trimmer to operate. Above 0.98M the machmeter read-
ings are erratic. Control forces above 0.96M are high
and aircraft response is poor. On recovery there is an
abrupt lightening of the stick forces between 0.96 and
0.95M which 1s dependent on the amount of G being
pulled. This can lead to overcontrolling and porpois-
ing and may lead to pitch-up.
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(b) With ventral ranks
(1) Below 7,000 feet the limitine speed is 535 knots.
The structural limitation up to 535 knots is +51G with
empty ventral tanks. With full or partly full ventral
tanks the structural limitation is -+ 4G.
(1) Between 7,000 and 20,000 feet rhe limitineg speed
is 0.9M.
The structural limitations are as in (b) (1) above,
(111)  Above 20,000 feet the limiting speed is 0.95M. The
structural limitation for empty ventral ranks is -+ 4G,
With full or partly full venrral tanks the structiral
fimitation is + 3G,
When ventral tanks are carried, slight occasional sharp
twitches in roll and yaw may be encountered between
0,94 and 0.95M. There 1s a gentle and progressive nose-
down change in trim between 0.9 angd 0.95M. Care must
be taken not to exceed the G himitation in this height
band. Longitudinal control forces are heavy above
0.OM but 4G 1s easily attained. Above 0.9M between
30,000 and 35,000 feet, if 4G 1s exceeded, a sharp pitch-

up will result.

(¢) Encine handline ar hich speeds

Throtthing back at high indicated speeds causes consider-
able banging 1in the engine intake ducts. This does not
affect the engine performance, but should be avoided as
far as possible as a precaution against loosening of the duct
skin and rivets.

10. Aerobatics

NOTE.—Aerobatics in the looping plane are prohibited.

(a) All types of rolls are permitted. When in a steep
climb the speed must be watched carefully and not allowed
to reach a critical minimum.

(b) The maximum inverted flight time is 15 seconds.

11. Descent

To ensure clearance of icing and misting, set the wind-
screen de-misting control to HIGH two or three minutes
before starting the descent. A rate of descent of approx-
imately 5,000 feet/mun. i1s achieved at 240 knots, with
airbrakes out, and 787, RPM selected.

If an increased rate of descent is required, increase speed
to 280 knots; this will give a rate of descent of 8-10.000
feet /min,

For maximum rate of descent sct throttles closed., air-
brakes out, and maintain 0.85M until 300 knots. Some

misting-up will occur.
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I. [Instrument approach

(a)  Aircraft Approach Limitations (AAL’S)
The aircraft approach limitations are as follows: —
Height* (feet)

True Altimeter
ILS (GCA monitored) . 315 350
LS/ Zero-reader (GCA I'I'HJI'IHI:}I'L(]] 250 300
GCA 250 300

*Above runway level.

(b) The following speeds and approximate power and
flap settings are recommended for use during instrument
approaches with the undercarriage down. An alternative
technique to varying the RPM for adjustment to the ghde-
path is to maintain a constant power setling and use the
airbrakes to vary the rate of descent or airspeed.

There is a negligible trim-change with airbrake selection.

(1" Normal approach

RPM Arrspeed
(approx.) Flaps (knots)
a Downwind 2% UP 170
Base leg 829% OPT. LIFT 145—150
Glide path 829, FULL FLAP 140
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()  Asvmmetric approach

RPM | Airspeed
(approx.) s (knots)

Downwind 905 | {}?’:I'TLI_FT 150
Base leg | 90/, OPT. LIFT 150
Glide path a0, FULL FLAP 140

2. Joining the circuit

NOTE.—Allow a minimum fuel state of 500 Ib. (indicated) per
engine for the circunt and landing,

Select approximately 809, RPM and then use airbrakes to

reduce speed to 200 knots down-wind.

3. Checks before landing

Airbrakes Rl | )

Undercarnage .. DOWN (below 220 knots).
Three green lights.

Flaps oo Select OPT. LIFT (below 200
knots).

Fuel i ... Conlents.

Harnesses ... ... Tight and locked.

Wheel-brakes ... Pressurc—3,000 PSI. Operation.

1,500—1,650 PSI. at each wheel.
Off - individual wheel brakes

needles reading zero.

4. Approach

(a) During the approach to land if RPM are maintained
above 609 full thrust can be obtained within 5 seconds.
If less power is used, the time taken to attain full thrust is

considerably increased. On the ground, the time to
accelerate from 352, to 989/, is up to 12 seconds.

(b) Turn on to the final approach at 160 knots. Full flap
should not be lowered until the final stages. Check that
the feet are not depressing the brake pedals. Speed should

be reduced progressively until the threshold is crossed at
the following speeds:—
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Weight | Speed

Landing condition (Ib.) j LCN | (knots)

Full crew and ammuni-
tion; Ventral tanks
empty: 600/600 fuel

29,760 | 18 125
Full crew, no anununi--' 33,240 20 | 30

tion. Full internal fuel,
ventral tanks empty.

Full crew and ammuni-
tion. Full internal fuel
and 3,000 Ib. in ventrals.

37,140 24 135

The last two weight conditions exceed the max. landing
welght and, if a landing has to be made in these conditions,
special care must be taken to achieve a smooth touch-
down. Full strength factors are not attained.

(¢) Landing at a maximum all-up weight of 33,300 [b.
The following conditions with full crew will give an all-up
weight of 33.300 Ib. (LCN. 20).

~ Total
Ammunition | Ventrals | fuel Gauged
(rounds) | (1b.) fuel (Ib.)

Nil | Notfitted | 5,890 2.790/2.790%

Nil | Fitted 5890 | 2,790/2,790
300 | Fitted 2,370/2,370

(d) If the speed is allowed to fall off early in the approach
considerable power will be needed to offset the drag at
the resultant high angle of attack.

5. Landing

(a) Approaches and landings may be made with any
degree of airbrake out, but considerable extra power 1Is
required to avoid excessive rates of descent. The recom-
mended approach and landing speeds are not affected.
“The maximum AUW in this condition 1s 32,560 Ib.
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Care should be taken not to reduce power too early, as the
aircraft drag is high and spced will fall off quickly. The
pull force on the stick incrcases as the speed falls off for
landing, and a definite backward movement of the stick
15 required for the touch-down.

(b) To achieve acrodynamic braking the nosewheel may
be held off the runway, but care should be taken to avoid
an excessive nose-up attitude after landing, as the tailplane
remains powerful down to about 60 knots and it is possible
to strike the tail on the eround. The shortest landing run
is obtained by lowering the nosewheel on to the runway
shortly after touch-down, and applying the brakes.

(¢) Braking

(1) When the nosewheel has been lowered on to the
runway, the brakes can be used continuously, and the
maxaret units will prevent wheel locking: however, to
prolong the cfficiency and life of the brakes, braking
should be judicious according to the length of landing
run available.

(11) The aircraft must be firmly on the ground before
applying brakes. If the aircraft 1s allowed to touch down
with the brakes on, the maxaret units will not operate
and the wheels will lock, However, 1if once having
started turning, the wheels should stop rotating because
of a skid or bounce, they will not lock unless the skid
or bounce continues for more than 4 seconds. If a
landing is made at a high weight the landing run will
be long, and therefore weight should be reduced as much

as possible before landing.

6. Overshooting

Open the throttles smoothly to the power required and
raise the llaps, followed by the undercarriage: trim changes
are negligible. If the wheels arc raised before the flaps
there will be a nose-down change of trim. If the under-
carriage locks up before 150 knots is recached the low-
speed warning will sound.
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1. Flapless landing

(a) With airbrakes

[f the airbrakes are available to provide drag in licu of
the flaps, a flapless landing presents no difliculty. The atti-
tude on the approach is about 3° more nose-up, but the
forward view 1is still good and a normal approach and
landing technique should be used at the same speeds
recommended for landing with flaps.

(b)  Withour airbrakes

Landing without the use of Haps or airbrakes is straight-
forward, provided that accurate speeds are achieved at the
beginning of the approach. It is recommended that a GCA
iype of ghde path 1s used because the forward view will
be better than during a long low approach, Even with the
undercarriage down the drag is low, and if the speed at
the beginning of the approach 1s too high 1t will be ex-
tremely diflicult to losc excess specd during the descent.
The turn on to the final approach should be made at
| 35=140 Knots with sullicient time in hand to stabilise the
speed at 130 knots before starting the descent. At 130
knots approximately 657, will give a rate of descent of
500 ft./min. (without ventrals). Fly the aircraft on to the
runway, easing the control column forward on touch-down
o avoid striking the tail on the ground. The landing run
will be only slightly longer than for a normal landing.

8. Cross-wind landing

When landing in strong cross-winds, there is a tendency
for the downwind wing to drop if the aircraft i1s held off
and touch-down delayed. Use the runway threshold speeds
quoted in para. 4(b) above. After kicking off the drift,
place the aircraft firmly on the ground. Selection of airbrake
at touch-down will prevent wing-dropping, reduce weather-
cocking and ensure that the aircrafl stays on the ground.

Until cxperience is gained, do not attempt landings in
cross-wind components greater than 25 knots.

9. Checks after Ianﬂmg

Brake pressure i ... Sufficient
Flaps ... .. uUp
Ailrbrakes e il
Windscreen demister ... ... LOW
Pressure-head heaters e O
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10. Shut-down procedure

NOTE.—If parked tail-to-wind with the control column in the
forward position, the awcralt may be tupped on to ils
tail in windspeeds greater than 25 knots,

The hood should not be opened electrically after the engines
have been shut down and the gencrators ceasc to charge,
Check :

All electrical services ... OFF

HP cocks ... ... OFF when RPM have stab-
ilised at 35 to 409, RPM.

Flying controls ... ... Locked (ensure control

column 1s forward before
hydraulic pressure is ex-
hausted).

Battery isolating switch ... OFF. (After gencrator lights
have come on).

NOTE.—Do not turn ﬂrf[ the battery isolating switch until the
generator warning lights have come on and all electrical
services are olff,

11. After flight action
Carry out the normal exit from aircraft drill. (Part 1., Chap.
12, Para. 7).

Before leaving the aircraft, check : —
Chocks ... In position.
Brakes |

RESTRICTED






(¢) Maximum endurance can be obtained on one engine
at all weights up to a height of 30,000 feet. Above 30,000
feet the use of two engines i1s more economical. The best
speed for maximum endurance is 170=230 knots depend-

ing upon AUW,

3. Single-engine circuit and landing. (At normal landing
weight).

(a) On joining the circuit, select approximately 90°, RPM

and then use the airbrakes to reduce to IR0 knots down-

wind.

(b) Carry out the normal pre-landing checks. Maintain
the power setting of 90°, RPM which should give a speed
of approximately 140—=150 knots with the undercarriage
down (normal landing weight, no ventral tanks).

(¢c) Turn on to the final approach at 150 knots and make
a normal approach, aiming to lower full flap in the last
stages of the approach. If the flap is lowered too early on

the approach a considerable increase in power is required.

(d) Cross the threshold at the normal speeds. (See Part
11, Chap. 4, para. 4).

(e) Going round again can be done without loss of height
from a speed of 125 knots with undercarriage and full flap
down. In this configuration the aircraft will ciimb away
on full power at about 200 ft. per minute, but initial
acceleration is slow. The following procedure should be

carried out : —
(1) Open up to full power.
(1) Raise the flaps.

(1i1) Raise the undercarriage whilst increasing speed to
150 knots, and then accelerate to the best climbing speed
on one engine, which 1s about 265 knots. Until ex-
perience 1s gained practice overshoots should be done
from not less than 200 feet.

(f) The speed and power settings for an asymmetric in-
strument approach are given in Chap. 4, para. 1(b)1i) of
this Part.

(g) At high weight the single-engine performance is de-
creascd considerably. Acceleration is poor, particularly
If the aircraft is at low speed. On the approach the speed
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should not be allowed to fall below 150 knots until the
decision to land has been made. Any decision to overshoot
should be made early. High nosc-up attitudes must be
avolded otherwise acceleration will be poor.

4. Restarting an engine

(a) Reduce height to 30,000 feet or below and maintain
an airspeed of 170 knots to give a windmilling speed of
159, to 209%. Then set: —

LP cock ... ... ON

Booster-pump ... e siita .. On
and check : —

Throttle .. . ... Closed

lgnition e ON

Starter master switch ... ... ON

(b) Press the relight button and open the HP cock keep-
ing the button pressed until the engine lights up and RPM
rise by about 3%,. The initial rise in JPT may be small.
When at idling RPM open the throttle.

(¢) If hight-up has not occurred after 15 seconds, release
the relight button, turn the HP cock OFF and allow 30
seconds to elapse to dry out the engine before the next
attempt. If the engine and its fuel system are serviceable
and the drill 1s followed correctly, a relight should occur
at the first attempt.

(d) As height 1s reduced relights may be attempted at
progressively higher airspeeds and windmilling RPM.
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1.

‘ngine failure in flight

(a) Mechanical

If an engine fails due to obvious mechanical causes the
immediate action should be: —

HP cock ... ... OFF.

LP cock ... ... TRANSFER.

Booster-pump ... ... As required (see Part 1,

Chap. 1, Para, 11).

Do not attempt to relicht.

(b Flame-out

(1) If a flame-out occurs a relight may be attempted
immediately, while RPM are decreasing, by pressing the
relight button with the HP cock open and the throttle
at i1ts set position. A successful relight will be indicated
by the RPM stabilising and then beinning to rise: the
likelihood of a successful relight is increased if the height

and airspeed are below the recommended maximum for
relighting.

(1) If no relight occurs within 10 seconds, release the
relight button and proceed as follows ;-

Throttle ... .. Closed.
HP cock ... ... OFF.

The LP cock and booster-pump should be left on. Carry
out the relighting drill (see Part 111, Chapter 5, Para. 4).

(1) If the flame-out 1s due to booster-pump failure, a
relight may be attempted immediately as in (b) (1) above.
If the attempt 1s successful maintain engine power
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between 759% and 859 to reduce the cham:e_nf a
further lame-out. Reduce height as soon as possible to
below the following heights: —

If ventral tanks are feeding ... e 40,000 feet
Otherwise ... . 20,000 feet

If base cannot be reached on the available fuel by
descending to 20,000 feet, fly at the lowest height which
will enable the destination to be reached on both engines.
Any further flame-out of the affected engine may be due
to a seized HP pump which will prevent any attempt
to relight. In these circumstances TRANSFER should
be selected on the flamed-out engine. The collector
tank on the side with the serviccable booster-pump
should not be permitted to drain completely, before
swilching the booster-pump off; otherwise air may be
introduced into the system. Both sides can transfer fuel
simultancously if the serviceable booster-pump s
switched off but this is not reccommended except in an
emergency and then only below 20,000 feet.

2. Action in the event of engine fire

If an engine fire warning light comes on, the throttle should
be closed immediately. Then set: —

HPF cock ... ... OFF.
LP cock .. R B | o) o
Booster-pump - . ... Off.

whilst reducing speed to a practical minimum. Then
press the extinguisher button, Should the hght remain on
and the fire persist abandon the aircraft. If the fire is
extinguished, the warning hght should go out. The engine
must not be restarted owing to the risk of a further fire
with the extinguishers exhausted.
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1. Stand-by trimming

If the normal tailplane trimmer fails, use the stand-by
trimmer. (Auto-trimming will be noperative).

2. Undercarriage emergency operation

(a) To select emergency down:
Pull out fully the emergency selector (21 ins.).
(b)Y To select up in an emergency on the ground :—
Override the UP selector push-button.

3. Wheel brakes emergency operation

If the No. 2 pump red and No. 1 pump amber hydraulic
warning lights come on: —

(a) After touchdown set the brake emergency selector ON.
(b) If the brake main pressure gauge indicates less than
1.000 PSI before touch-down, no braking will be available

until the emergency lever has been operated. For this
reason land at an airfield equipped with an arrester barrier.

(¢) Operate brakes normally, but do not select OFF or
attempt to go round again.

(d) Check the main brake gauge after landing, and if the
pressure is less than 3,000 PSI do not taxy the aircraft back
to dispersal.

RESTRICTED



4. Generator failure

(a) Sinele penerator failure
Shed all non-essential electrical loads. Warn the
navieator of generator failure,

(b)Y Double generator failure
(i) Shed all electrical loads not immediately essential.
Warn the navieator of ecenerator failure.
NOTE.—Whatever electrical fault has caused the two

generators to come off hine may Ijnw: reduced the
life of the battery to less than 5§ minutes.

(1) Above 40,000 feet

Switch off all non-essential electrics except the booster-
pumps.

Descend immediarely to 40,000 feet.

At 40,000 feet switch off both booster-pumps if the
ventrals are still feeding, and one booster-pump if main
lanks are feeding. Continue the descent to 20,000 feet
if the mains are feeding.

Switch off the remaining booster-pump at 20,000 feet.
Keep the engine speed between 75 and 859, with the
minimum of throttle adjustment. Continue the descent
to as low an altitude as possible without jecopardising
the chances of returning with the available fuel. Switch
on the EARLY START switch if flight instruments
arc required, otherwise select the stand-by turn-and-
slip supply. Select cockpit lights as necessary. Main-
tain speed between 200 and 250 knots and set the trim
to 11° nose-down.

(111)  Berween 20,000 and 40,000 feer

Turn off one booster-pump if the mains are feeding.
Turn off one booster-pump if the mains are feeling.
Proceed as in (1) above.

(iv)  Below 20,000 feet

Switch off all non-essential electrics including both
booster-pumps.

Proceed as in (i1) above.

(¢) If total electrical failure occurs proceed as follows: -
(i) Remain below 20,000 feet.
(i) Do not cut an cngine.
(iii) Land as soon as possible.
(iv) Avoid icing conditions,
(v) Keep all turns well within the G limtations.
(vi) Use emergency air for the undercarriage after
normal selection.

RESTRICTED






(d) If the No. 1 pump amber warning and the No. 2
pump red warning lights come on

The tailplane stick forces will be halved and the rudder
will revert to manual. Reduce speced to 400 knots as
soon as possible. If maximum range is not essential,
select the airbrakes out, The undercarriage should be
lowered by use of the emergency air and a flapless land-
ing carried out. After touchdown, select the brake
emergency lever to ON.

(¢) If the No. | pump amber warning and the No. 3
pump red warning lights come on—

The tailplane stick forces will be halved, aileron feel will
disappear but the rudder will remain in power. Reduce
speed to 400 knots as soon as possible and restrict roll-
INg Manoeuvres,

Avoid large control movements when selecting any main
service, otherwise some aileron stiffening may be felt.
Allow for the main services to operate at a reduced rate.

() If both the No. 2 and No. 3 pump red lights come
OH—

Aileron feel will disappear and the rudder will revert
to manual. Power for the flying controls will soon be
lost, and the aircraft must be abandoned.

8. Oxygen failure or noxious fumes

(a) Failure of the regulator
The immediate results of a serious regulator failure will
be either:—

(i) Excessive delivery of oxygen with difficulty in

breathing out; or

(i1) When 1002, OXYGEN is selected. no delivery of
oxygen with inability to breathe in, the mask being
sucked on to the face.

(b) Emereency procedure
In either case (a)(1) or (a)(u): — ‘
(i) Bring the emergency oxygen supply into use.

(ii) Disconnect the mask/seat oxygen connection.

(111) Make a rapid descent to a cabin attitude of
below 10,000 feet. As the emergency oxygen becomes
exhausted, some resistance to inspiration may be ex-
perienced, this being due to air being drawn in through
the open end of the mask tube assembly, which con-
tains a spring-loaded inward relief valve.
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(c) Noxious fumes

If the cockpit air becomes contaminated, check /set 100
OXYGEN selected and deflect the EMERGENCY
switch to one side. The extra pressure in the mask will
prevent imnward leaks.

(d) Magnetic indicator failure

(1) 1f the magnetic indicator ceases to function,
check that the main tube is correctly connected, that
the pressure on the gauge is normal (200—400 PSI) and
that the main oxygen contents gauge 1s indicating that
oxyeen 15 still available.

(1) If the above indications are satisfactory, check/
set 1009, OXYGEN is selected and then depress the
EMERGENCY switch, when in the central position.
A supply of oxygen under pressure indicates that the
regulator 1s serviceable but the magnetic indicator 1s
defective. Otherwise the symptoms of (a)i) will be
apparent and in this event proceed as in (b) above.

9. Cockpit pressurisation failure

If the cockpit alutude exceeds 30,000 feet, the pilot should
warn the navigator, ™ Immediate descent, mask toggle
down”, descending to a cockpit altitude of 30,000 feet or
below,

10, Ventral tank jettisoning

Pull out the T-handle on the side of the throttle-box to
jettison the wventral tanks, The tanks should not be
jettisoned until the aircraft 1s above 30 feet, They may
be jettisoned at any speced within the limitations, but if
there 1s no emergency involved, the following flight con-
ditions are recommended :

. Straight and level flight.

2. Undercarrige and flaps up.
3. Speed, 175=-250 knots.

RESTRICTED



FS'5 A.P.4491D-PN.

PART 1V

Chapter 3—CRASH LANDING,
ABANDONING AND DITCHING

PROCEDURES
List of Contents
Para.
Landing with an undercarriage unit not locked down 1
Crash landing 2
Abandoning the aircrafi 3
Ditching 4

I. Landing with an undercarriage unit not locked down

(a) Jettison the ventral tanks.

(b) Both main wheels only locked down.,

Use up as much fuel as is safe. Unless circumstances
dictate otherwise land on a runway. Check harnesses tight
and locked and select hood open. Make a normal approach
and touch-down. Turn off the HP cocks. Maintain a nose-
up attitude, but ensure that the nose is lowered gently on
to the runway (approximately 80-85 knots) before tailplane
control is lost. When the nose is on the runway use gentle
braking to keep straight,

(c) Nose wheel and one main wheel locked down

If possible make a landing on a runway which has an area
of about 500 yards wide (free of obstacles) in the direction
of the anticipated swing.

Make a normal approach and touchdown.

Turn off the HP cocks.

Hold the wings level for as long as possible by the use of
ailerons. When the wing finally drops the aircraft will swing
in the direction of the unlocked wheel; counteract this as

much as possible by opposite brake.

2. Crash landing
(a) If both engines are lost owing to lack of fuel or other

causes abandon the aircraft.
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(b) If a crash landing has to be made away from an air-
field, a wheels-down landing is recommended regardless of
terrain. If height and time permit, the navigator should
abandon the aircraft. (Risk of nose-wheel breaking off and
entering rear cockpit).

(¢) In the unlikely event of having to land wheels-up, the
landing should only be made on a runway. The aircraft

will probably pitch hard forward on to 1ts nose as soon as
the tail strikes the ground.

(d) The recommended drill for landing wheels-up on a
runway is as follows:

1. Warn the navigator: tighten harnesses and jettison
hoods and ventral tanks.

2. Below 10,000 feet disconnect main and emergency
oxygen pipes from mask tube.

3. Disconnect personal survival pack lanyard.

4. Make a normal powered approach. Use flaps to
reduce forward speed to the lowest value consistent with
good control and view, flattening out the approach just
before touchdown to keep the rate of descent down to
a minimum. If forward view is bad, increase rate of
descent slightly rather than forward speed.

5. Close the HP cocks as soon as the runway threshold
1s reached.

6. When the aircraft comes to rest, release the para-
chute and the safety-harness and vacate cockpit.

7. After reasonable time, if no signs of fire, return to

the aircraft and insert safety-pins of both ejection seat
firing handles, in front and rear cockpits.

3. Abandoning the aircraft

MNOTE.—Ejections may be initiated in straight and level flight at
any height from ground level upwards. However, runway
ejections should only be made when the speed of the
aircraft is above 90 knots or the circumstances of the
emergency dictate that ejection i1s the only reasonable
solution. The occupant of the rear cockpit should eject
first, otherwise there 1s a possibility of collision between
seats and hoods.
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F5'6 A.P.4491D-PN, Pt. 1V, Ch. 3—Crash Landing,
Abandoning and Ditching Procedures

The following drill i1s recommended : —

(a) Controlled ejection
(i) The pilot warns the navigator to prepare to abandon
aircraft, and reduces speed to below 280 knots (1deally
250 knots).
(i) The navigator acknowledges, adjusts his seat, locks
his harness and grasps his seat primdr}? firing handle.
(ili) The navigator calls “ready to gu !
(iv) The pilot orders ** jump jump™.
(v) The pilot ¢jects as soon as he hears the navigator's
seat fired. (One second after hood 15 jettisoned, 1.e. 2nd
bang).

(b) Action should the ejection seat fail to eject

If the ejection scat fails to ¢ject proceed as follows:
(i) Reduce speed to below 200 knots.
(11) Select airbrakes in.
(111) Pull the over-ride D-ring to the full length of its
travel to isolate the parachute auto-device.
(iv) Relcase the safety-harness and proceed as on air-
craft not fitted with an ¢jection seat.

(c) Action should the aurtomatic svstem fail after ejection
If the automatic system fails after ejection or below 10,000
feet proceed as follows:—
(1) When forward speed 1s suficiently low, discard the
face screen.
(1) Pull the over-ride D-ring to the full length of its
travel to isolate the parachute auto-device before operat-
ing the scat-harness relcase.
(1i1) Lift the flap over the rip-cord D-ring and grasp
the rip-cord handle.
(iv) Fall clear of the seat and pull the rip-cord handle.

(d) Abandonine in emergency
(i) If time permits the pilot should order the navigator
to “prepare to abandon aircraft”, reducing speed as
much as possible.
(11)  On the executive order “jump jump”, the navigator
should eject.
(u1) The pilot should eject as soon as the navigator 1s
heard to fire his seat.
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(e) Abandoning—no intercomm,

The following procedure for abandoning is suggested if
normal intercomm. is not possible: —

(1) The pilot should make a series of dots on the call
light, which will be a warning to the navigator to pre-
pare to cject. He should then pause to permit the
navigator to acknowledge, also by a series of dots.

(11) The pilot should then hold the call hght on con-
tinuously. This 1s the signal for the navigator to eject.

(111) The call light should be held on until the navigator
1s heard to eject. If after five seconds the navigator has
not been heard to eject, the pilot should release the
button to enable the navigator to indicate by a series of
dots, that he cannot eject or is in serious trouble. The
The pilot should then put the airbrakes out, descend to
below oxygen height and reduce speed below 280 knots.

(1v) If something serious has happened and no com-
munication 1s possible the navigator should eject. The
pilot should then make his own decision.

4. Ditching
NOTE.—Dirching is not reconunended.

(a) Model tests indicate that ditching behaviour may be
satisfactory at low forward speeds, but there will probably
be a nosc-up change of attitude after touch-down. Above

a forward speed of 100 knots this nose-up change of atti-
tude may cause the aircraft to be thrown well clear of the
water after the initial touch-down: this may lead to loss

of control during the bounce and /or damage to the fuselage
by the subsequent severe impact. A touch-down with high
forward speed and high rate of descent would be dangerous
and must be avoided.

(b) If ditching is unavoidable, carry out the following
actions: —

(1) Warn the navigator and jettison hoods (rcar first)
and ventral tanks.

(1) ‘Thghten harnesses.

(111) Seleet 10029, OXYGEN and set the EMERG
ENCY switch sideways, mask toggle down.
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F5/7 A.P4491D-PN. Pt. 1V, Ch. 3—Crash Landing,
Abandoning and Ditching Procedures

(c) If time permats before ditching, complete the follow-
ing actions:—
(1) Pull the parachute over-ride D-ring to the full length
of its travel.
(1) Release the toggles attaching dinghy to the para-
chute harness.
(111) Disconnect emergency oxygen and G suit connec-
lions.
(1v) Select 1009, oxygen, EMERGENCY toggle offset
and mask toggle down.
(v) Jettison hoods (rear first).
(vi) Remove safety-clip on parachute harness quick-
release box.
(vi1) Tighten safety-harnesses.

(d) Ditch along the swell, or, if the swell i1s not steep, into
wind,

(e) Use flaps to reduce the forward speed to the lowest
value consistent with good control and view, flattening out

the approach just before touch-down to keep the rate of
descent to a minimum. If forward view i1s bad, increcase
rate of descent slightly.

(f) For action after ditching see Part I, Chap. 12, para. 8.
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PART V—OPERATING DATA

LIST OF CHAPTERS

Flight planning data ...
Flight planning tables ...
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PART V—OPERATING DATA

(To be issued by amendment)
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PART VI- ILLUSTRATIONS

Fig.
Front cockpit—Port side |
Front cockpit—Forward view 2
Front cockpit—Starboard side 3
Rear cockpit—Forward view 4
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