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PRELIMINARY PILOT'S
OPERATING INSTRUCTIONS — ARROW 1

PART 1

DESCRIPTION
INTRODUCTION
General
1. The ARROW 1 is a delta wing aircraft powered with two Pratt and Whitney ]J75 - P3
engines with atterburners.
Airframe
2. The fuselage, wings, vertical stabilizer and control surfaces are of all metal construction.

The tandem bogey main wheels and legs are attached to the inner wing main torque box and retract
inboard and forwards. The nose wheel is located beneath the pressurized cockpits and retracts for-
wards. The flying control surfaces are fully powered by two independent hydraulic systems. Speed
brakes are fitted below the fuselage and a brake parachute is installed in the aft end of the fuselage.
Space in the radar nose and armament bay is utilized for test equipment and instrumentation.

Engines

3. The J75-P3 engine is a continuous axial flow turbojet. Two tandem compressors, one low
pressure and the other high pressure, with their respective turbines form two rotor systems which
are mechanically independent but related as to airtlow. A hydro-mechanical tuel control estab-
lishes the power output. The engine is provided with a low pressure compressor speed limiter
which reduces fuel flow when a predetermined low pressure compressor rpm is exceeded. The
engine has an installed military thrust on a standard day at sea level of approximately 12,500 Ib.

4. The engine incorporates an afterburner, the operation of which is automatic after it has
been selected by the pilot. The afterburner increases the available engine thrust by approximately
50%, giving a installed maximum thrust on a standard day at sea level of approximately 18,500 Ib.

5. An anti-icing system prevents icing on the inlet section of the engine and a de-icing
system is employed on the duct intakes.

Dimensions

6. The dimensions of the aircraft are as follows:

(a) Length - 73 ft 4 in. {To datum)
Length - 80 ft 10 in. (Including probe)

(b) Wing Span - 50 {t 0 in.

(c) Height - 21 ft 3 in. (To top of vertical stabilizer - unleoaded aircraft)
Height - 14 ft 6 in. (To top of canopy)
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(d)  Sweepback - 61° 27' (Leading edge)
11° 12" (Trailing edge)

(e) Wheel Track - 30 ft 2-1/2 in.

FUEL SYSTEM

General

7. Fuel is carried in two bladder type tanks in the fuselage and six integral tanks in each
wing. The forward fuselage tank and the six wing tanks in the right wing normally feed the RH
engine, while the aft fuselage tank and the six wing tanks in the left wing normally feed the LH
engine. The only interconnection between each sub-system is the crossfeed. One of the wing tanks
in each sub-system functions as a collector tank. Each sub-system supplies fuel to its respective
engines by means of a collector tank booster pump driven by a shaft from that engine. Each
booster pump has sufficient capacity to supply the maximum fuel demand of its own engine and
afterburner, or to supply the demand of both engines with partial afterburning. The fuel passes
from the booster pump to an oil-to-fuel heat exchanger and a low pressure fuel cock before
entering the engine compartment.

8. A long range fuel tank of 500 gals capacity may be fitted (in later aircrait) on the under
side ot the tuselage for ferry missions. Fuel trom this tank teeds into the collector tanks.

(See Figure 1-1 FUEL SYSTEM FEEDS (Aircraft) in colour section p 18).

Fuel Tank Capacities

9. The fuel capacities are give imperial gallons and are for usable fuel. Weights are for JP4
tuel, specitic gravity .78.

Gal. Lb.
Tank No. 1 263 2051
Tank No. 2 259 2020
Tank No. 3 (151 gal - 1162.5 1b) 302 2355
Tank No. 4 ( 90 gal - 693 |b) 180 1404
Tank No. 5 (146 gal - 1124 1b) G2 2278
Tank No. 6 (154 gal - 1186 lb) 308 2402
Tank No. 7 (279 gal - 2148.5 1b) 558 4352
Tank No. 8 (173 gal - 1332 1b) 346 2699
TOTAL: 2508 gal 19561 1b
Long Range Tank 500 gal 3900 1b
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A fully developed drag chute was used in the test programme landings.
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PART 1

Fuel Flow to the Engines

10. Fuel is supplied from the fuselage tanks and wing tanks to the respective sub-system fuel
tlow proportioner (para 11) by tank pressurization. An electric transfer pump at each fuselage
tank outlet increases the delivery pressure from these tanks to equalize the difference in
pressurization between the fuselage tank and wing tanks, so that fuel from all the tanks flows
into the proportioner at 19 psia (25 psia in the first aircraft).

11. The tuel flow proportioner meters fuel from the tributary tanks to ensure that all tanks
empty in the same elapsed time. Fuel flows from the proportioner by a single pipe into the sub-
system collector tank. The collector tank is normally maintained full, except during negative 'g
conditions or during a sustained high rate of roll. Delivery from the collector tank is maintained
under these conditions by having inlets at the fore and aft corners of the tank.

12. Normally, fuel is delivered from its sub-system collector tank by a booster pump, shaft
driven from the engine accessories gearbox of the engine on that side. From the collector tank
the fuel passes through a heat exchanger. Downstream of the heat exchanger the two sub-
systems are interconnected by a crossteed valve. The crossteed valve is controiled by a switch in
the pilot's cockpit, and remains closed under normal conditions. A low pressure cock is fitted
between the heat exchanger and each engine.

(See Figure 1-2 FUEL FLOW (Engine) diagram in colour section page 19).

Fuel Tank Pressurization

13, All fuel tanks are pressurized by engine bleed air taken from the air conditioning system
downstream of the ram air heat exchanger. The purpose of this is to achieve fuel transfer and
also to prevent fuel boiling.

14, Pressure in all wing tanks is regulated to 19 psi absolute. (25 psia in the first aircratt.)
Pressure in the fuselage tanks is regulated to a 10 psi differential. Transfer from each fuselage
tank, due to the dilference in pressure between these tanks and the wing tanks, 1s assisted by an
electrically driven transfer pump.

15. To prevent over-pressurization through failure of air regulator, an air pressure relief valve is
fitted in the air system to the wing tanks. This valve is also used as 2 means of venting pressure
from the tanks during ground pressure refuelling. A similar valve is fitted for the fuselage tanks and
performs the same functions as the wing tank valve and, in addition, it prevents over-
pressurization during rapid climbs by releasing air to limit the ditterential between tank pressure

and atmospheric pressure.

Fuel System Controls

16. A high pressure cock is fitted for each engine at the engine side ol engine fuel pumps and
is operated during the aft portion of travel of the throttle levers. Moving the throttles up and
back from the idle position closes the HP cocks and terminates the fuel supply to the engines.

17. The low pressure cocks are controlled by two switches on the tuel control panel, marked
LP FUEL COCKS and are protected by guards.

23
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18. A three-position CROSSFEED switch is fitted on the LH console immediately aft of the
throttles and is marked LH ONLY-NORMAL-RH ONLY. In the NORMAL position the crossfeed
valve is closed and the isolating valves are both open. During single engine flying, in order to
maintain the weight of fuel on either side approximately equal, the switch is selected to the
inoperative engine side alternately with the NORMAL selection, to balance the fuel. On the
second and subsequent aircraft when crossfeeding from the inoperative engine side, the FUEL
PRESS warning light of the operating engine will illuminate, as the booster pump on the failed
side is not operating. When selected to LH ONLY, the crossfeed valve is opened and the RH
isolating valve is closed. The LH isolating valve remains open; thus fuel is supplied from the aft
fuselage tank and LH wing tanks only. To supply fuel from the front fuselage tank and RH wing
tanks, the crossfeed switch is selected to RH ONLY. This opens the crossfeed valve, closes the LH
isolating valve and opens the RH isolating valve. On the NORMAL selection, with the
Inoperative engine throttle lever at cut-off, the operative engine will obtain its fuel supply from
its own side sub-system.

Engine Fuel System Fmergencies

19. Two ENGINE FUEL toggle switches, protected by guards, are located on the fuel control
panel on the LH console to allow selection of emergency fuel should failure of the flow control
unit occur. The switches are of the three-position type, with EMERG and RESET positions
marked. The switches are spring-loaded from RESET to the centre or normal fuel position. When
guards are closed the switches are automatically set in the normal fuel position. In this position
the engines are automatically controlled by speed, temperature and pressure sensing devices to
obtain and hold the thrust selected by the pilot.

20. When a guard is raised and the switch is selected to EMERG, the automatic fuel flow
control unit is by-passed and fuel flow, partially compensated for altitude, is then directly
controlled by power lever movement. The ENG EMERG FUEL warning light will illuminate
when the emergency fuel selector valve is fully open.

CAUTION

When operating in the EMERG fuel selection, the turbine discharge
temperature must be closely monitored. Power must be reduced immediately
il there is any tendency for the temperature to increase beyond limits. Rapid
throttle movements must be avoided as the emergency system does not
provide the automatic overspeed, overtemperature, flame-out or compressor
stall prevention features of the normal fuel control system.

21. As the compressor inlet pressure decreases with altitude, fuel flow to the engine also
decreases. The emergency system will provide at least 95% military thrust on a 100° F day at low
altitudes and at least 80% of military thrust at altitudes up to 30,000 feet.

22, The engine may be started on the emergency system, either in flight or on the ground.
The afterburner may be operated on the emergency system, in which case the throttles must be
operated carefully to prevent engine overspeed and over-temperature,
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23. During training or testing, and with a properly functioning fuel control system, the
transter back from EMERG to the normal system may be made. The throttle control for the
aftected engine should be retarded to the idle position, and the appropriate engine fuel toggle
switch moved and held in RESET for five seconds. This selection will open the selector valve to
the normal position and the ENG EMERG FUEL warning light will go out. The switch, when
released, will take up the centre position and the guard should then be closed.

CAUTION

The solenoid operated fuel selector valve will not be energized if the switch
is only moved back to the normal or centre position. The solenoid is
energized in the RESET position, and then de-energized when the switch is
allowed to return to the centre position.

Long Range Fuel Tank Supply

24 To be issued later.

Fuel Warning Lights

23. Warning lights for the tuel system are located on the warning panel fitted to the forward
RH console. The master red and amber warning lights are located on the main panel.

20. Individual amber warning lights for the fuel system are marked and indicate as follows:

{(a) FUEL LOW - Two lights are fitted to indicate low level of fuel in the LH or RH collector
tanks. The illumination of a FUEL LOW light should always be accompanied by the illumination
of the FUEL PROP light as the low level switch also operates the flow proportioner by-pass.
Provided the FUEL LOW light illuminated through failure ot the fuel flow proportioner, the
automatic opening of the proportioner by-pass will allow fuel to flow to the collector tank and
the FUEL LOW light will then go out. If the light stays on it indicates approximately 740 1b of
usable tuel is remaining on that side.

{(b) FUEL PROP - One light is fitted and indicates one of four conditions, or a combination
of these conditions, as follows:

(1) A fuel flow proportioner has failed and the by-pass has opened. The relevant FUEL LOW
warning light will also illuminate and remain illuminated until that side collector tank fuel level
exceeds the low level limit. It will inform the pilot that automatic control of the fuel centre of
gravity has ceased and violent manoeuvres or sustained operation at high altitude must be

avoided.

(2) Failure of the LH or RH fuselage electric transter pumps to deliver a differential pressure
in excess of 3 psi, due either a pump failure, lack of fuel in a fuselage tank,or loss of prime of a
fuselage pump. The pump by-pass will automatically open and allow fuel from the fuselage tank
to flow to the proportioner, but at a decreased pressure. At high altitudes fuel from the fuselage

tank will not be used in proportion to fuel from the other tanks.

23



PRELIMINARY PILOT'S OPERATING INSTRUCTIONS - AVRO ARROW 1

26

(3) Either the RH or LH refuelling access door {one in each main landing gear well) is open.
On the second and subsequent aircraft the door will not close if the gate is closed, which is the
position used only for refuelling. This ensures that a take-off is not carried out with the gate
valve in the closed position. In this position, fuel is prevented from entering the collector tank
from the fuel proportioner. Only collector tank fuel would be available on that side with the gate
valve closed.

CAUTION

On the first aircraft it is possible for the door to be closed with gate valve in
the closed position. The FUEL PROP light only indicates the door open condi-
tion. Therefore, on the first aircraft, the exterior inspection prior to flight must
include a check of the gate valve position. The two positions are marked
FLIGHT POSITION-VALVE OPEN, and VALVE CLOSED-REFUEL AND
DEFUEL. The flight position of the gate valve on the RH side of the aircrait is
up' while this position on the LH side is 'down’.

(4) The refuelling master switch on the master refuelling panel located adjacent to the LH
speed brake is ON. (The access door of this panel will not close if the switch is ON.)

(c) ENG EMERG FUEL - One light is fiited which illuminates when either the LH or RH
toggle switch marked ENGINE FUEL on the LH console is selected to EMERG. The light is
extinguished when the toggle switch is held at RESET for five seconds and then allowed to
return to the centre position.

(d) ENG FUEL PRESS - A light is fitted for each engine and illuminates when the fuel
pressure at the engine inlet falls below 18 psi, and indicates failure of a booster pump. The pump
by-pass will automatically open and allow fuel to be delivered by a combination of tank pressur-
ization, engine pump suction and gravity, at rates adequate to supply that engine at military
power. If fuel tank pressurization fails when operating above military rating, the light will also
illuminate.

Fuel Tank Contents Indicators

27. Two indicators marked FUEL QUANTITY LBS x 1000 are fitted on the pilot's main
instrument panel. The left hand indicator registers the weight of fuel in the left hand tank sub-
system, while the right hand indicator registers the weight of fuel in the right hand tank sub-
system. The indicators register continuously while the master electrical switch is ON.

OIL S5YSTEM

General

28. The oil system on each engine is entirely self-contained and automatic. An oil tank with
a usable capacity of 2.9 Imp. gals. (3.5 U.S. gals) is fitted on each engine.
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Oil Pressure Warning

29. Warning of a drop of oil pressure to below 25 psi is given by the illumination of the

master amber warning light and an amber light {or each engine oil system on the warning,
marked OIL PRESS.

ELECTRICAL SYSTEM

General

30. The aircraft is equipped with two 30 KVA 120/208 volt, ram air cooled alternators. One
alternator is fitted to and is driven by each engine through a constant speed unit for AC power
supply. In addition to supplying the aircraft AC services, each alternator supplies a transformer
rectifier unit. The TRUs operate in parallel and provide 27.5 volts DC for the DC services. A
hydraulically driven emergency alternator is fitted and supplies essential AC services in case of
complete electrical failure. The aircraft battery supplies essential DC service for a limited period
during this emergency.

See Figure 1-3 ELECTRICAL POWER SUPPLY SYSTEM in colour section (page 20)

Master Electrical Switch

3. The master electrical switch is located on the forward RH console below the warning
panel and is marked MASTER ELEC ON-OFE The switch controls the complete electrics of the
aircraft with exception of the services taken from the battery bus which are as follows:

(a) Engine and hydraulic bay fire extinguishers.

(b) Canopy actuation.

(c) Emergency alternator solenoid.

{(d) LP cock operation to closed position only. (OFF).

Warning and Indicating Lights

32. The warning and indicating light system in the pilot's cockpit consists of the tollowing:

(a) One red and one amber master warning indicator, located at the top centre ot the main
instrument panel. The indicators are fitted with double filament bulbs.

(b) A warning panel on the RH forward console, consisting ot 25 amber lights, a master
warning light PRESS-TO-RESET switch, a PUSH-TO-TEST switch and a DAY/NIGHT dimmer

toggle switch.
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(c) Two red ENG BLEED warning lights located on the RH console immediately below the
warning panel.

(d) Three red fire warning lights located on the LH console immediately behind the throttle
levers, marked FIRE - LH/HYD/RH.

(e) A warning light fitted in the landing gear selector lever. (See Hydraulics - Landing Gear).
() A green NAV BAIL OUT indicating light on the top centre of the main instrument panel.

33. The warning light system in the navigatot's cockpit consists of a red BAIL OUT warning
light located on the main panel, directly in front of the navigator.

NOTE

When the red BAIL OUT light is illuminated, an audio oscillator
1s energized, giving audible warning for bail out in addition to the
visual warning.

Master Warning Lights and System Warning Lights

34. The master warning lights are used in conjunction with the individual system warning
lights and provide a master indication any fault. They may be turned off by operating a PRESS-
TO-RESET switch on the warning light panel. The system warning light will remain on,
however, until the fault has been cleared. The PRESS-TO-TEST switch on the warning light
panel is used to test the filaments of the following lights:

(a) Master Warning Lights.

(b) System warning lights on the panel.

(¢) Fire indication warning lights.

(d) Air conditioning engine bleed warning lights.
(e) Warning light in the landing gear selector lever,

(f) NAV BAIL OUT light in the pilot's cockpit.

35. The warning light panel has 25 lights covered by amber coloured lens caps, upon which
1s inscribed the system served. The lights funcrion as follows:

{a) FUEL LOW, LH and RH - indicates a low level of fuel in the LH or RH fuel collector
tank. The FUEL PROP light will illuminate also.
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FI1G-1-4 MASTER WARNING PANEL

(b) FUEL PROP - Indicates any of the following four conditions:
(1) A fuel flow proportioner has failed.

(2) A LH or RH fuselage electric transfer pump has failed.
(3) The LH and/or RH refuelling adaptor door(s) are open.

(4) The master refuelling switch is ON.

(¢) ENG EMERG FUEL - lluminates when the ENG FUEL switch is selected to EMERG.

(d) ENG FUEL PRESS, LH and RH - Indicates that tuel delivery pressure to the LH or RH
engine pumps is less than 17.3 psia. The light will go out if the pressure rises to 18.3 psia.

(e) OIL PRESS. LH and RH - Indicates that the oil pressure of the LH or RH engine is 25 psia

or less.

() FLY CONT HYD - Two indicator lights are provided. The LH one serves the 'B’ flying
control hydraulic system and the RH one serves the 'A’ tlying control hydraulic system. They
illuminate if the particular system pressure is less than 1000 psi.

29
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(g) UTIL HYD - Indicates when the utility hydraulic system pressure 15 less than 1000 psi.

(h)  EMERG BRAKE HYD - Indicates when the emergency brake accumulator pressure is less
than 1600 psi, and is insufficient for the use of brakes upon landing.

G) AC FAIL, LH and RH - Indicates a phase failure in the LH or RH AC system, and will be
accompanied by the illumination of the single light marked DC FAIL L or R.

(k) DC L or R FAIL - One light indicates for both T.R.Us. It will denote failure of both |
T.R.Us if the BATT USE light also illuminates. If the DC FAIL light illuminates on its own it will
indicates that one TRU has failed.

(m)  BATT USE - Indicates when the aircraft battery alone is supplying the DC power.
(n) ROTOR O'SPEED, LH and RH - Indicates when the LH or RH engine low pressure

compressor is overspeeding.

(p) CABIN PRESS - Indicates when the cabin altitude exceeds 31,000 feet.

(q) AIR COND FAIL - Indicates when the air conditioning cooling turbine outlet
temperature has exceeded 80°F (On the first flights of the first aircraft the light will indicate a
cockpit inlet temperature of more than 240°F).

(r) EQUIP O'HEAT - Indicates when the equipment air supply temperature has exceeded 100°F

(s) ICE - Indicates icing conditions in either or both engine air intakes.

{(t) EMERG DAMP - Indicates that emergency damping on the rudder is in use. The R - P
AXIS OUT light will also illuminate.

(u) DAMP OUT - Indicates no damping system is operating.
(v) R - P AXIS OUT - Indicates that the Roll and/or Pitch axis damping system is not operating.

Master Warning Control Unit

36. The master warning control unit is located in the LH side of the nose wheel well and
operates the warning lights in the following manner:

(a) On receipt of a fire signal, the master RED warning will illuminate together the
appropriate RED fire warning light.

(b) On receipt of a signal from either the 'A' or 'B' flying control hydraulic system, the master
AMBER warning light will illuminate together with the associated AMBER light on the warning
panel. Should both 'A" and 'B' systems fail simultaneously or consecutively, both RED and

AMBER master warning lights will illuminate together with both A and B sysitem AMBER lights
on the warning panel.
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(c) When the pilot selects Engine Emergency Fuel, the illumination of the appropriate
AMBER light on the warning panel will remind the pilot that he is using this selection. No
master warning light signal is given. In addition, the light will provide an indication to the pilot
prior to take-off that an engine fuel system is energized to the emergency selection, coincident
with an ENGINE FUEL selector switch being in the normal position. This would indicate that an
engine had been shut down while operating on the emergency system, and that the selector
switch had inadvertently been moved to the normal position without first being held in RESET
for five seconds. The particular engine must be operating in order to make a selection of the
ENGINE FUEL normal-emergency system.

(d) Any of the remaining lights on the warning panel will be energized simultaneously with
the master AMBER warning light on receipt of a warning signal.

NOTE

No master warning indication is given when the air conditioning
ENG BLEED warning light or lights illuminate.

AC System

37. The engine driven alternators supplying AC power are controlled by two switches on the
RH torward console, marked ALTERNATORS ON - RESET - OFF

38. Failure of an alternator is indicated by the illumination the master amber warning light
and the appropriate LH or RH AC FAIL light on the warning panel. This will also cause the DC
FAIL light to illuminate. The alternator may be reset by moving the ALTERNATOR switch to
RESET and back to ON. 11 the reset is successtul the AC FAIL, DC FAIL and master amber lights
will go out; alternatively, only the AC FAIL light may go out. In the latter case, the DC RESET
button should be pressed, and a successtul reset will be indicated by the DC FAIL and master
amber light going out. If the fault has not cleared the AC FAIL will again illuminate, in which
case the switch should be left in the off position.

39. Normally, the RH alternator supplies the AC power requirements. Should the RH
alternator fail, the LH alternator assumes the load. Should the LH alternator fail, no change in
power supply will be apparent. The operating alternator will supply, through its TRU, all DC
services except the landing and taxi lights.

40. An emergency alternator is fitted to provide electrical power to essential services in the
event of complete electrical failure by energizing a solenoid shut-off valve which diverts utility
hydraulic fluid to a hydraulic motor which in turn drives the alternator. Sullicient power is
supplied to operated the emergency damping system, artificial horizon, J4 compass and IFF until
a relight is obtained. In case of a double engine flame out, one wind-milling engine will maintain

sufficient utility hydraulic pressure to drive the motor.
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DC System

4]. The transformer rectifier units (TRU's) are fed from their respec}ive main AC bus-bars,
and the output is fed to the main DC bus.

42. Failure of a single transformer rectifier unit is indicated by the illumination ot the master
amber warning light and the DC L or R FAIL light on the warning panel. The operating TRU will
provide all DC services except the landing and taxi light. Failure of both TRU's will be indicated
by the illumination of the DC FAIL light and the BATT USE light on the warning panel. The
illumination of the BATT USE light signifies that the DC supply to the emergency bus and
battery bus is being taken from the aircraft battery. The main DC bus supply will be
automatically shed.

43. A push button switch is fitted on the RH console in the front cockpit marked DC RESET.
It the DC L or R FAIL warning lighr illuminates alone or in conjunction with the BATT USE
warning light, either or both TRU's may be reset, provided the fault has been cleared, by pressing
the DC RESET button.

44, The DC system maintains the battery charged, therefore if the BATT USE light
illuminates, the battery is discharging. The following services will be available from the battery
through the DC Emergency Flight Bus for approximately 20 minutes, depending on the original
battery charge and the number of services operated:

(a) Landing Gear Indication

(b) Fire Detection

(c) Canopy Seal

(d) Speed Brake Actuation

(e) Warning Light System

(1) Emergency Cockpit Lights (Emer. Flood Light)
(g) Turn and Slip Indicator

(h) [gnition (Relight)

()  ARC/34 UHF

(k) AIC/10 Intercommunication

(m)  DC Damping (Yaw)

(n) IFF (APX/6A)

(p) Hinge Moment Limiter

(q) Engine Emergency Fuel Selection
() Bail Out Indication

NOTE

The landing gear selector valve is operated by the main DC supply. If the
BATT USE light is illuminated, the landing gear cannot be unlocked by
the normal selection. However, it can be unlocked by using the
emergency extension procedure. (See Part 3, Para 7.)
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Engine Starting Services

45. The engines may be started individually or simultaneously by motoring of a ground starter
cart which supplies compressed air to the turbine starters and a 28 volt DC supply for ignition.
Leads from the cart to the aircraft comprise two air hoses and an electrical supply connector.
Incorporated in the connector are intercommunication leads which allow the pilot to communicate
with the ground control centre, the navigator, and the ground starting crew. These connections are
automatically withdrawn from the aircraft by means of lanyard releases when the aircraft commences
to taxi. When the aircraft is being towed, a lead from the towing vehicle to the aircraft receptacle
enables intercommunication between the cockpit occupant and the driver of the towing vehicle.

46. When the supply connector from the ground starter cart is plugged into the aircraft
receptacle, the aircraft battery supply is automatically cut-off, thus preventing any drain on the
aircraft battery during starting. (Not applicable to the first aircraft.)

47, The starting system consists essentially of an air turbine starter and an ignition system for
each engine. The air supply to the air turbine starters is controlled by the ENGINE - START/
OFF/RESET switches, one for each engine, which are spring loaded to OFE The ignition supply is
encrgized by a centrifugal switch operated when an engine speed of 700 rpm is attained. A second
centrifugal switch is operated at 3020 rpm, to de-energize the ignition system.

18. An ENGINE START switch may be momentarily selected to RESET if it becomes necessary
to interrupt the starting cycle. This de-energizes the 'locked' starting relay and resets the system
for a further start. The RESET position is also used for motoring the engine without ignition.

49, An external supply socket is also provided for an external supply of AC current. This
supply should be plugged into the aircraft prior to engine starting to enable AC instruments,
particularly the turbine discharge temperature gauge, to operate. The supply is also used for
ground servicing checks. On later aircraft, an AC supply from the starter cart will be available.

FLYING CONTROL SYSTEM

General

50. The ailerons, elevators and rudder are fully power operated, utilizing hydraulic pressure
supplied by two pumps on each engine. The hydraulic components are controlled electrically or

mechanically through cables and linkages; there being no direct mechanical control.

51 There are three modes of control of the aircraft in its tinal contiguration, the normal
mode, the automatic mode and the emergency mode. The automatic flight mode will not be

installed in early aircratt.

52. In the normal mode, a damping system automatically stabilizes the aircralt in all three
axes and co-ordinates rudder movement with movement of the ailerons and elevators. Control in
the normal mode is by means of an electrical force transducer fitted in the control column

handgrip.

33



PRELIMINARY PILOT’S QOPERATING INSTRUCTIONS - AVRO ARROW ]

34

53. In the automatic flight mode (when fitted), the damping system is operative as in the
normal mode, but aileron and elevator position is controlled by an Automatic Flight Control
Sub-system (AFCS). The AFCS allows the aircraft to be controlled from the gr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>