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HAVOC II AIRCRAFT
TWO CYCLONE G.R.2600 ASB ENGINES

Amendment Lists to this Air Publication which
affect the Pilot's Notes are now allotted a
letter as well as a number, The letters will
run consecutively, omitting I and O. The
Pilot's Notes will be complete if the follow-
ing Amendment Lists have been incorporated.

4/B 5/C 6/D

(1)

(2)

()

SECTION 1

SECTION 2

SECTION 2

ReT.P./1715. 825 1/43

para,30 sub-para.(c). Delete this
BUD-DAarA.

Para.,b sub-para.(ix) second line,
Delete "not more than 15 seconds"
and substitute "about 20 seconds.
Never exceed 80 seconds."
sub-para (xi) second line.
pelete "15" and substitute "30".

-~ gub-para (xii11) third line.
Delete "15 to 20 seconds" and
subsbitute "two to three minutes"

sub-para (xvi) second line.
Delete "15" and substitute "30".

Insert this sheet at end of

Bection 2 as authority for the

asbove manuseript amendments.
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Incorporation of an amendment list in this publication
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NOTES TO OFFICIAL USERS

Air Ministry Orders and Vol. II leaflets as issued from
time to time may affect the subject matter of this publication.
It should be understoocd that amendment lists are not always issued
to bring the publication into line with the orders or leaflets
and it is for holdera of this book to arrange the necessary link-up.

Where an order or leaflet comtradicts any portion of this
publication, an amendment list will generally be iasued, but when
this is not done, the order or leaflet must be teken as the over-
riding authority.

Where amendment action has taken place, the number of the
amendment list concerned will be found at the top of each page affected,
and amendmentsof technical importance will be indicated by a vertical
line on the left-hand side of the text against the matter amended or
added. Vertical lines relating to previous amendments to a page are
not repeated. If complete revision of any division of the book
(e.g. a Chapter) is made this will be indicated in the title page for
that division and the vertical lines will not be employed.
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8ECTION 1
PILOT'S CONTROLS AND EQUIPMENT
AND

2.
(1)

F.5/2

GENERAL EMERGENCY EQUIPMENT AND EXITS

Note.~ This section covers the controlsand equip-
ment in the plilot's cockpit together with
that equipment with which the pilot should
pe acquainted, situated elsewhere in the
aeroplane, The layout of the various items
is illustrated and annotated in figs, 1-3
at the end of the ssction. The number
quoted after an item 1n the text refers to
the reference number on the illustrations.

INTRODUCTION

The Havoe 1T aeroplane is a British adaption of
the Douglas D.B.7A, and there are two variations
of it in service, the Fighter and the Turbinlite.
The aeroplane is fitted with two Cyclone (G.R.2600-
ASB engines, Hamilton hydromatic propellers, and
tricycle undercarriage.

MAIN SERVICES

Fuel system.

Havoe IT Turbinlite.- There are two fuel tanks, one
fitted in each wing forward of the main spar
between the fuselage and the engine nacelle. The
tanks are protected by armour plate and sponge
rubber, and each has a capacity of 113 gallons as a
MAIN supply, and 22 gallons as a RESERVE. The
reserve supply 1s carried in the main fuel tank,
and 1s segregated by a stand pipe in each tank,
Fuel from the main supply is taken through the
stand pipe. When the main fuel supply is exhausted,
the reserve fuel is drained through an outlet at
the bottom of the tank by turning the tank selector
cock from MAIN to RESERVE. The fuel systems for
the port and starboard engines are separate so that
the port wing tank feeds the port engine and the
starboard wing tank feeds the starboard engine,
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(11)

but the systems are connected by a pressure balance
cock (84) marked ENGINE CROSS-FEED and a suction
balance cock (85) marked TANK CROSS-FEED. These
tenks are normally kept shut, but the ENGINE
CROSS-FEED may be opened in the event of failure
of either pump, end the TANE CROSS~FEED may be
opened to enable either engine pump to be fed by
tanks on the other side. (See fig.5 for Fuel
System Diagram, )

%avoc Ii kighter.- There are four fuel tanks, one
itted in each wing as on the Turbinlite, end two
auxiliary tanks fitted in the bomb compartment.
These two tanks are joined by a pipe at the bottom,
and from this, two pipes are led - one to each
tank selector cock. They are comnected to the
selector cocks (marked AUXILIARY) in place of the
"main" pipes from the wing tanks, The "main"
plpes are plugged up, The MAIN fuel supply from
the wing tanks is now taken through the original
"reserve" pipe. The wing tanks each have a
capaclty of 135 gallons and the two auxiliary
(bomb cell) tanks have a combined capacity of

107 pallons. The Havoe IT Pighter has ENGINE
CROSS-FEED and TANE CROSS-FEED connections as
described for the Havoec II Turbinlite (See fig.6
for Fuel System Diagram).

0il system.~ There are two oil tanks, one serving
each engine, These tanks are fitted, one in each

inboard wing direct1y3§bove the nacelle, and they
each have a capacity of 12% gallons.

Hydraulic system.= An engine-driven hydrauliec
pump on vhe starboard engine suppolies pressure to
the complete hydraulie system, through a hydraulie
pressure accumulator.

Services: Undercarriage
brakes
flaps
landing lamps
bomb doors
cowling gills
nose wheel steering controls.

3
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5.

6o

F.8/3.

Electrical system.- There are two 600w generators,
one on each hm and two batteries one on each
side of the nose wl'mel well, On aeroplanes fitted
with A,I. the 600w gensrators are replaced by
one-1500w generator on the starboard engine and
an alternator on the port engine, Charging of
the batteries by either or both generatorse is
controlled by the generatcor control switches on
the gunner's electrical panel,
A ground battery connection is provided in the
left hand side of the nose wheel well just forward
of the battery and relays in the plug box auto-
matically disconnect the aercoplane's battery when
a ground battery is plugged in,
The generators feed the followlng services through
the batteries:-

ignition booster colls

starting

feathering

landing and navigation lights

electrical instrumenta

instrument aend cockpit lights

gun sights and firing switches

undercarriage signal lamps

undercarriage warning horn

pressure hsad heater

oxygen and sult heat control

An electric inertia starter 1s also mounted on
each englne,

AEROPILANE CONTROLS

General.~ The primary flight controls and several
engine controls are duplicated in the gunner's
cockpit, so that the aeroplane may be flown from
the latter position in an emergency. The control
column in the rear coclkpit has been removed, how-
ever from Havoc II Turbinlites.

Control column.— A conventional control column and
wheel (25) are provided in the pilot's cockpit for
controlling the movement of the elevators and
allerona, When the asroplane is on the ground,
turning the control wheel also operates the steer=
able nose wheel (see para.18). A control stick is
installed in the Havoc fighter in the gummer's
cockpit for emergency control of the ailrcraft;
this stick is stowed on the aft face of the
gumer's forward bulkhead,
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10,

1l.
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a .4

dder control.- Rudder movement is controlled by
%Ee conventional rudder pedal operation, the pedals
being adjustable fore and aft as reguired by a
lever atteched to the inboard edges of each rudder
pedal, To adjust a pedal, rotate the lever down-
ward to disengage the plunger, slide the pedsal
fore or aft to the desired position, and release
the lever, ensuring that the plunger is again
properly engaged.

Control 1993%53 deviece.- To loeck the controls,
place the rudder aileron controls in the
neutral position, and push the control column
forward, Depress the lever on the upper right hand
side of the vontrol column and pull out the rudder
lock hook (24) which is in the instrument pamnel
directly forward of the control column lock hook.
Engage both hooks by pressing forward on the
control columm lock lever. When the hook on the
panel is pulled out it causes pins to be inserted
in the rudder pedal arms preventing movement of
the rudder,

Trimmi tabs.~ Control wheels are mounted on the
afarboard side of the cockpit for operating the

elevator tab (48), the rudder tab (36), and the

gtarboard aileron tab (45); these control wheels
operate in the netursl sense. The port mileron

tab is adjustable on the ground only.

Undercarriage controls.- The tricycle undercarriage
18 operated by a selector lever (82) at the bottom
of the bulkhesd behind and on the left of the
pilot's seat., This lever has a large orange
coloured cylindrieal knob which has to be pulled
out before the lever can be disengaged from the UP
or DOWN positions, The lever also has to be moved
sideways when passing through the neutral position,
The main wheels are held up by locking bolte but
the front wheel is held up by hydraulic pressure
only. When in flight with the underearriage
retracted the selector lever should be returned to
the NEUTRAL position, but when the undercarriage

is lowered the selector should be left in the DOWN
position, Two hydraulic pressure gauges are fitted
at the right side of the instrument panel. The top
gauge (17) indicates the pressure in the accumulatar,
and the bottom gasuge (54) indicates the pressure in
the down pipelines to the undercarriage jacks. The
lower gauge should give the same reading as the
upper gauge when the undercarriage is down, and
should read zero when the undercarriage 1is up.
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12,

13,

14.

16.

F.S/4

Undercarri visual cators.- A combinsd under-
carriage aps cator ) 1s fitted in the
bottom left hand cormer of the inatrument panel,
The indicator has four pointers which are all
horizontal when the wheels and flaps are up, and
vertical when they are down, The flaps pointer is
at the top right hand corner and the nose wheel
pointer is at the top left. The port and star-
board wheel pointers are at the bottom left and
right respectively. When the wheels are locked
down a green light appears; this is mounted

below the undercarriage and flaps indicator at the
bottom left hand corner of the instrument panel,
When the wheels are locked up and the throttles
are closed, a red light (4) mounted at the bottom
left hand side of the windscreen, lights up.

Underoan':lggg n%;;g horn.- Thie is fitted on the
orward side o e pllot's switch panel, and
operates when the throttle is closed and the under—
carriage is in any position other than fully down
and locked, The hern warning system may be dis-
coimected by pushing down on the warning horn
release switch (73) on the électrical control panel
The horn circuit automatically re-engages when

the throttles are opened again.

Fleps control.- The flaps are of the trailing-edge
# (1.6, not "split"), They are operated by a

lever (83) mounted on the port side of the bulk-
head behind the seat. The lever has three notched
positions; UP, NEUTRAL and DOWN. The flaps can be
locked in any position by moving the lever to
NEUTRAL as soon ss the flaps reach the desired
setting., After the flaps have beer rai sed or
lowered the selector should always be returned to
NEUTRAL.

¥x§§au11c handpump.~ If the hydraulic engine pump
alls, e ercarriage and flapes can be lowered
completely by using the hydraulic hand pump, which
is operated by a horizontal lever (80) at the left
of the pilot's seat. The system can still be
operated by means of the hand pump even if one of
the plpes between the engine pump and the accumu-~
lator is broken, as the quentity of fluid which
can be drawn out of the reservoir by the engine

is limited by a stend pipe. This leaves a

reserve for use by the hand pump, which pumps the
fluid from the reservoir toc the jack through an
1r;§ependent pipeline via the appropriate selector
V. Vo8,
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16.

17.

18.

19.

For servicing operations when on the ground, a
hand pump by-pass valve may be used. This is
controlled by a emall lever under a cover on the
bulkhead behind the pilot's left shoulder. If the
cover is lowered and the lever ig reised to the
up position, the hand pump mey be used to pump up
the pressure in the accunulator. When in flight
this lever must alweys be down, end its cover in
position.

IIndercarriage emergency operation.- If the
Eﬁﬁiaﬁfic system falls completely the undercarriage
can be lowered by settlng the control in DOWN
position and pulling out the red toggle (43) at
the bottom rear corner of the cockpit, on the
starboard sides When pulled out to 1ts fullest
extent this toggle withdraws the locks holding

the main wheels up, and the wheelg are then pulled
down and locked by the action of strong shock
absorber cords. The toggle slso releases the
hydraullc pressure which holds the nose wheel up,
and allowe it to be forced down and locked by the
asction of a strong coil eprings The toggle must
be held out until all wheels are locked down end
the green light showse The position of the front
wheel may be seen through a small window in the
cockpit floor just forward of the control column.
The action cen be assisted by diving slightly and
rulling up feirly sharply two or three times.

Eheel brakes.- These are operated hydreulically

¥y means of pedals on the rudder bar. If the brsakes
fail through lose of accumuletor pressure, keep the
pedals depressed and work the handpump. The brakes
mey te set on ror parking by depressing the pedals,
pulling out the black knob below the centre of the
instrument psnel, and then releasing the pedals
before the knob. If the pedels are again depressed
momentarily, the brakes are automatically relesased.

Nose wheel steering controls.- The nose wheel can
be steered from fﬁﬁ pilot's cockplt as explained °
in pera.7. This is scecomplished hydreulically by
means of a steering cylinder and normally the
steering controls are operative at all times when
the seroplane is on the ground, but a shut-off
valve conirol (59), fitted on the left-hend side
of' the cockpit Just forward of the fuel velve
control box, will disconnect the steering
mechenism if required.
Pressure head heater.- The switch (65) controlling
s heoter is on the pilot's electricsal panel.
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20,

2i.

22.

23

F.8/5

ENGIITE CONTROLS

Throttle controls.- These controls (33) are
Tounted on the left-hend side of the pilot's seat
in a quadrant which also contains the propeller
speed controls, the supercharger and mixture
controls,

Mixture controls.~ These controls §31) are mounted
on the throttle quadrant and have foéur positions
which, reading from rear to froni, ere:-

(a) FULL RICH. This cuts out the automatic
altitude compensation and should only be used
when the auntomatic control unit is believed
to be inoperative.

(b) AUTO RICH. For all conditions of flight
except economical eruising.

(e¢) AUTO LEAW. TFor economical eruising.

(d) IDLE CUT-OFF. For use when sterting and
stopring the engines.

Propeller speed controls.- Hamilton hydromatie
SOLTtait 500 LhopaTiors aite ritted. . The
propeller control levers (32), located on the
throttle guedrant between the throttle levers

and mixture controls, enable the pilot to set the
constant speed units to give any desired r.p.m.
within the speed range of the unit. Forward
movement of the controls inereases the engine
TaPDellle

Propeller featherinz controls.~ Two electrically-
oberated oil pumps, one ror each propeller,
asectuste the feathering mechanism. They are
controlled by two red push-button switches (1)
mounted on the electrical controls switeh panel,
‘"o operate, push in the respective svitch for
the propeller to be fenthered; the switeh will
antomatically release vwhen the bilades reach the
fully feathered position. To unfeather, nush

in the switeh and hold until the propeller wind-
mills at the required speed and then release

the switch.
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24. Two-speed superchargers,- These are controlled by
two levers !Eﬁi, one above the other, on the side
of the throttle guadrant, The top lever operatles
the supercharger on the port engine. The super—
chergers are in "¥" (low) ratio when the levers
are fully back. The change from one gear %o the
other must slways be made rapidly and firmly to
prevent cluteh slip.

o8, Carburettor air-intake heat controls.- These
controls (8B) sre situated on the 1eft hand side
of the coeckpit behind the fuel tank selector
cocks., "When the control levers are fully back
cold air is admitted, and when they are moved
forward pre~heated alr is admitted. They may be
set in any position between Tfully back and fully
forward to adjust the intake temperature as
required. Air inteke thermometers for both
engines are fitted at the bottom right hard
corner of the two square instrument dials (18)
and (19) on the right side of the instrument panel,

26, Cowli #1118.- These controls are fitted on the
siarboard side of the bulkkead behind the pilot's
geat, and operate hydraulically:-

Upper gills: For ground use only.
OPEN (up) on ground, CLOSED
(down) in air.
Controlled by single lever (41)
with orange knob,
Pull out to move.
peturn lever to WEUTRAL after
each operation.

Lower gills: OPEN {down) on ground.
1/3 OPEN for take~off and
climb.
C10SED (up) for normsl fiight
Controlled by two levers (42)
with white knobs.
Wove levers sidaways to
operate.
Leturn levers to WEUTRAL

. 0il cooligﬁ.- This is thermostaticelly controlled,
he o Taniators beins sutomatically re ate
t i t bei 4 ticall gulated
to give an optimum temperature of 65°C to 75°C.
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#el cock controls.- Two tenk selector cocks (87)
sre ritted on both the Havoe II Fighter end the
Hevoe II 'furbinlite and sre on the port side of
the cockpit. Z=ach selector cock has three

() On the Havoe II Turbinlite these are marked
CLOSED, MAIN TANK, and RES.TANK.

(b) On the Havoe II Fighter they sre marked
CLOSED, MAIN TANK, and AUXILIARY TANK.

Situated below the tank selector cocks are the
controls for the pressure bslence cock (INTER-FEED
ENGINES) (84) end the suction balance cock (INTER-
FERED TANKS) (85); each has two positions CLOSZD

‘Jobble pump.- Two hand fuel pumps sre connected
between the TANK INTER-FRED pipeline and the ENGINE
INTER-FYED pipeline, one pump being fitted on each
side of the balence cocks. They are operated
together by e handle (77) marked WOBELR FUMP,
Titted on the left of the pilot's control column,
gnd aere used for raising the fuel pressure for
rriming or in the event of failure of one of the

Revised Dy
284
prositions.
and OPEN.
29,
engine-driven pumps.
304

P.5/8.

juel pressure varning lights.=- Two red werning
Iighte (11), one for each engine, zre situated st
the top right hend corner of the instrument psnel
and light up when the fuel pressure falle below
sbout 12 1lb/sg.in. The imnediat® ection if & red
light comes on during flight i= to operste the
hend fusl pump, then proceed es follows;-

(n) I operation of the hand pump pulss the light
out, a2 pump failure is indlcated, and the engine
balance cock mist be turned to OFEN. This
will ellow the sound nuwap to sapply Tuel to
both sngines. The tank belsnce cock should
be opensie

{b) If operation of the hand pump fails to put the
light out, lsck of fuel on the asffected side
is the probeble case, snd the tank selector
cock should be turned to R28. TANK (or
AUXILIARY TANK).
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(e¢) If the light still remains on, failure of the
pump relief walve 1s indicated. In this case
the engine balance cock must be turned to
OPENl and, to prevent fuel from passing
through the faulty velve and back to the tank,
the tank gelector cock on the affected side
mist be CLOSED,

Jle Fuel pressure gauges.— These are Pitted at the top
right hand corners of the sguare instrument dials
(18) and (19) on the right hand side of the
instrument panel. If these gauges begin to
oscillate wiolently when in flight and the red
warning lichts begin to flicker, this indicates
that there is ailr in the engine balance pipeline,
In this event the air may be expelled by opening
the engine balanee cock and turning one of the
tank selector cocks to CLOSED. After a few
seconds the air will be expelled and the cocks
should be returned to their normal positions.

32 Puel contents zauges.- Two gauges (23) are fitted
centrally at the bottom of the instrument panel,
to measure the contents in the wing tanks, and on
the Havoe II Fighter another gauge 1s Titted
below the instrument panel, and measures the
contents in the auxiliary tanks.

B33. I tion switches.=- Two wing-type ignition
BEE%GEES (2], one for each engine, are mounted on
the top left hand side of the pilot's electrical
panel. Each switch has three positions marked
Hqn non gndg w4 4 2%, Doth must be turned to
"1 4 8" when in flight. Originally a master
ignition switch was fitted above the individual
ignition switches but this has now been deleted,

34, Engine starter switches.- Two swilches are
provided on theelectrical panel for engine start-
ing, The inertia starter is energised by the
INERTIA switch (69) and engnged by the cluteh
switeh (70). To start the starboard engine 1ift
up the INERTIA switch and when the inertia wheel
I% up to speed, lift un the CLUTCH switch, still
keeping the INTARTIA switch depressed. In start-
ing the port engine, depress the switches while
proceeding in a similsr manner as when starting
the starboard engine.
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35,

36,

37

58,

59,

FeS/7

rattery switches,-~ Two batteries are fitted and
Ihelr switches are situsted at the extreme left
of the pilot's electrical controls panel, These
switches (63) and (64) must be turned on (by -
moving downwards) before the engines are started.

Generator switches.— Each generator circuit
ncluces a control panel in each nacelle; the two
on-off switches, two ammeters and one volimeter
are all fitted on the gunner's electrical controls
panel which is on the port side of the rear
cockpit.

Telegon Instrument System.- The following
netruments are controlled electrically, and are
switched on by a single switeh (68) on the pilot's

electrical panel:- Boost gauges, fuel and oil
pressure gauges, oil temperature and ailr intake
temperature gauges, undercarriage and flaps
indicator. (The battery switches must also be on).

COCKPIT ACCOMMODATION AND EQUIPMENT

Pilot's seat.= This is mounted on a steel tube
rTame by means of four guides. The seat may be
raised or lowered when a lever, located on the
forward right side, is moved into the full aft
position and may be locked when the lever is in the
full forward position.

gafety harness releass control.-— This is fitted
on the right hand side of the pilot's seat to
allow the pilot to lean forward without undoing
his safety harness. A catch is provided to hold
the control in the released position, and this
cateh must be relased to allow the harness to

re—engage.

Cockpit entrance.- Tormal entranece and exit is
made om the port side through the roof which is
hinged on the starboard side. Irom outside, it is
unlatehed by a handle flush with Ghe surface of
the rear corner of the roof. From inside, it is
unlatched by a handle at the left side between the
forward and aft transparent panels. A brace is
provided at the aft end to hold the roof in the
open position. When closing the roof from the
pilot's seat the knee joint of the brace must be
broken by turning a handle fitted on the centre
line between the forwsrd and aft transparent panels.
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Cockpit windows.— The windshield is composed of
Three paneIa, the centre panel is of glass and the
two slde panels are of Plexiglass. There are two
side windows on each side of the pilot's cockpit.
The forward window on the right hand side of the
fuselage is hinged at the top, and may be opened
from either inside or outside the fuselage. The
forward window on the left hand side is of the
sliding type and may be moved aft. The two aft
side windows are stationary.

Pilot's heati enuipment.=- An electrical connect-
Ton (52) is provided on the pilot's right-hand

pedestal, to permit the plugging in of connections
from an electrically-heated flying suit consuming

five amperes.

cod;git lighting.- The switch (74) controlling the
[ zhte 18 ritted on the pilot's electrical
panel, glso an instrument panel light dimmer
switch (62).

Oxygen.~ The pilot's oxygen vanel is on the star-
Boara side of the cockpit in line with the gun
charging brackets, and the supply socket 1s on the
bulkhead above the cowling zill controls on the
starboerd side,

Wwindsereen De—icing.- A glyecol sprey is provided
Tor the pilot's windscreen, and the hand pump (16)
for operating the spray 1s fitted above the instru-
ment panel on the starboard side of the cockpit.

pelief tube.- A relief tube (81) Tor the pilot is
PTTted near the Tloor on the lert hund side of the
pilot's seat.

Mup case.- The pilot's map cas: (34) is on the
right side of the cockpit.

OPRREATIONAT, BQUIPITE™ AND CONTROLS

General.-

The Havoe II Fighter carries a batiery ot twelve
£ixed Drowning .50% calibre mechine guns rounted
in a specisl eamsily detachable nose gsection. 1o ;
bombs are carried, but the bomb door controls (79)
and (47) have not been removed from the cockpit.
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(11) The Havoc II Turbinlite carries no armament, but’

49,

. 60,

61.

52.

55,

564
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the armament controls such as the gun-charging
hendles (53) and (76) and the bomb door controls
have not been removed from the cockpit,

gun controls.- The guns are automatically fed and
the gun-Tiring switch (21) is mounted on the right
side of tLs control columm wheel. Two gun charging
-handles (53) and (76) are mounted on brackets
just below the instrument panel, but are not
required for use with the present twslve-gun
ingtallation.

NAVIGATIONAL, SIGWALLING AND LIGHTING EQUIPMENT

adio control box.-~ A remote contactor (60) and

electric controller (gi% are fitted on the port

silde of the pilot's cockpit.

%,F.F. Master swiich.— This switch g56) is titted
elow Lhe window on the port side of the pilot's

cockpite.

Intercommunication.— The pilot's mic./tel.
socket (38) 1e fitted on the starboard side of

the cockpit, aft of the trimming tabs controls.

sii%g% pistol.- A signal pistol holster is

ed in the floor of the pilot's cockpit on the
gtarboard side near the seat, and six cartridge
stowages (51) are located below the compass (50).

call lig%t.— A pilot's call light and switch (20)
=) ed at the bottom right hand corner of the

instrument panel.

TIdentification liq%ts.— These are controlled by

wo switches one an on-off switch for STEADY
and the other a press-button switeh for SIGNALLIIG)
mounted on the port side of the cockpit, immediately

below the window.

Formation lights.- These are conirolled by an
OIl-OFF SWEEcﬁ (58) mounted beside the identificat-
ion 1lichts switches.
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58.

60.

Landi L 8.~ Two landing lamps are fitted, one
in the un%er surface of each wing, and may be
lowered hydraulically by two levers (39) (one for
each lamn) mounted on the bulkhead behind and wo
the right of the piloet's seat. The levers have
white disc-shaped knobs at their ends, and to
lower a lamp the appropriate lever must be held
to. LOWFR (up) until the lamp is at the desired
angle. The laver returns to neutral automatically
when released., The 1 ig retracted by holding
the lcver to STOW (down) until the operation is
complete, and then releasing it, A single switch
(67) is provided on theelectrical panel and lights
both lamps simultaneously.

EMERGENCY BOUIPMENT AND CONTROLS

Fire exti igher system.- Bach engine nacelle
contains a separate rire extinguishing system which
discharges C.02 gas through distribution lines
running into the engine accessory section and

- nacelle, The systems are automatically worked by

(1)

means of flame and impact switches, Two hand type
fire extinguishers are also provided, one stowed
in the bulkhead on the starboard side of the
pilot's seat, snd the other in the rear compart-

ment.

Parachutes.— RBoth the pilot's seat and the seat in
g rear compartment are constructed to accormmodate

seat type parachutes.

Emergency exits.— These are shown in figure 4 and
are as 0 ows;

pilot's cockpit.- The pilot's roof is fitted with
an emergency release handle at the aft transparent
panel. Pulling this handle unlateches the roof and
nlso pulls the pins from the hinges at the right-
sisnd side and from the brace at the aft end. A
push on the roof =llows the airstream to carry it
away. If the emergency exit becomes inoperative
or is inaceessible, the right forward cockpit
window, hinged at the top of the cockpit frame, may
be used as 8 crash exit by opening from inside or
from outside., To open from within, pull aft on
1stch at base of window. The laich may be reached
from the exterior by rewoving the fabric patch
marked EFARGENCY - PULL.



Revised by A.L. 4 AsP.1807B Pilot's Notes Eectsls

(11) Resr cockpit.— Emergency exit should be made

61,

62,

63.
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rou e lower door which is opened by means
of a latching handle in the centre of the door
or by operating the crank mechanism on the right
side of the compartment. The upper hatch may be
used as a crash exit and is opened by releasing
the two latches at the upper forward end of the
sliding section, allowing the forward end to
drop down and then sliding it forward under the
fixed scction as far as it will go. A lateh is
provided tn hold the section in the fully
forward position, The hatch may be opened from
the exterior by tearing opsn a fabriec patch
covering the upper left latch access onening and
releasing the latch.

Note: The upper right lateh, when engaged,
prevents the hatch being opened from the
exterior,

Di%ﬁgx,- Both members of the crew are provided
W a X type dinghy.

Plares.- ''wo flare racks are fitted on the
Pulkhead at the aft end in the nose wheel well.
The flare release handles (45) and ‘47) are on
the floor on the right of the pilot's seat,

I.F.F. Radio emergency switches,— Two emergency
destructicn swifcﬁes 555; for the I.F.JRreceiver
are mounted under a small flap marked DANGER on
the port side of the pilot's cockpit balow the
window,
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Key to fige 1«
GENERAL VIEW OF COCKPIT.

Propeller feathering buttons
Tgnition switches

Rate of elimb indicator
Undsrcarriage Red warning light
Alrspeed indicator

Altimeter

Directional Gyro

Beam approach visual indicator
Artificisl horizon

Radio compass

Fuel pressure warning lights

Boost gauge

Engine speed incicator ; port engine
Boost gauge

Engine speed indicator; sterboard engine

Windscreen de-icing pump
Hydraulic pressure gauge
Port engine gauge unit
Starbd. engine gauge unit
Pilot's cell 1light and switeh
Gun firing switch

Enginre tempersture indicators
Fuel contents gauges

Rudder lock hook

Control column and handwheel
Time of flight clock

Suction gauge

Turn end Benk indicator
Undercarriage and flaps indicator
Supercharger controle
Mixture controls

Propeller speed controls
Throttle controls
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37.
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43,
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47.
48.
49,

51-
52.
53.
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Key to figs 2»
STARBOARD SIDE OF COCEPIT.

Pilot's map casee

Light for 1lluminsting trimming tabs
controls

Rudder trimming tab control

Dimmer switeh for light (35)

Pilot's mic/tels socket ;

Lending lamps lowering controls

Vacuum pump sBelector cock

Upper cowling glll control

Lower cowling gllls controls

Undercsrrisge emergency release control

Flare release.

Aileron trimming teb control

Flare release.

Emergency bomb release (not now required)

Elevator trimming tab control

Compass devistion ecard holder

Pe4. compaes

Signsl pistol cartridge stowages

Flying suit heating control

gun charging handles (not now required)

Undercarriage hydraullc pressure gauge
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Key to fig.3.
PORT SIDE OF COCKPIT.

Bupercharger controls
Mixture controls

Propeller speed controls
Throttle controls

I.F.F. emergency switches.
I.F.F. master switch
Identification lights switches
Formation lights switch

Nose wheel steering valve
Wireless remote contactor
Wireless controller

Panel lights switeh

L.H. Battery switeh

R.H. Battery switch

Pressure head heater switch
Running lights switeh

Landing lemps switch

Instruments switeh

Starter INSRTIA switch

Starter CLUTCH switch

Fuel warning light test switch
Undercarriage worning system test switch
Warning horn evw :ch

Cockpit lighte - siteh

Compass light dirmer switeh

Gun charging handles (not now used)
Wobble pump

Radio mixer box.

Bomb doors control (not now used)
Hydraulic hend pump

Filot's relief tube
Undercarriage control lever
¥leps control lever

Engine croee fesd cock.

Tank cross feed cock.

Carb. air inteke hest controls.
Iuel tank selector cocks.



L

o

v = ! X ‘. : = NG HTT
'°';§ : S e i ]
. = T ST R S s T
i s e

) _(€9EDE)E)EE)

SETDE

q
T

@@@@@6?

FIG.
3

FS/iz.



ISSUED WITH A.L.4/B

Undercarriage
emergency
control

FlG‘

AP. 1807 B

P.Nl S=CT. 1

Pilots roof
emergency release

k]
Observers

eme.rgency
\

uppihatch

relise

N

‘ Parachute and
crash exits

*:'-,> Crash exits only

EMERGENCY EXITS ND CONTROLS

FIG,

S .
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Port éngLne_ carburettor Pl

SECT.1 Starboard engine carburettor

Engi.ne pump

ng'me pump

Carburettor
vent pi.pe

'T/

Carburettor :
verit pipe—"

PORT TANK STARBOARD TANK.
Main: l13galls. , Main: |13 galls.
Reserve:22galls. Tank cocks Reserve: 22galls.
PORT TANK STARBOARD TANK
v/’&\ /A\ s Denotes main supply

® Denotes Pi.lot-oper'ated cock

COCK SETTINGS AS SHOWN IN COCKPIT

] SIMPLIFIED FUEL SYSTEM [IMGRAM—HAVOC I TURBINLITE  |°8"

F-S./za ;
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Port engine carburettor ARIB07B | P. |ISECT 1 Starboard engine carburettor
=l _ Engine crosfeed cock
Carburettor [ K Engine pump Engine pump Wil
vent pipe~ — Wobble mp . ] Carburettor
= - vent PLPe
A o
JI Tank cross-f pump
[ PORT WING STARBOARD WING
TANK TANK
135 qalls.
35S qalls .;z‘ .z‘ 135 qalls
Tark selector cock Tank selector cock
PORT TANKS STARBOARD TANKS 1 AUXILIARY
‘Wv/ \Q‘?/ TANK
$A<¢ &,A@ - Combined capacity : 107 galls.
7YV, mam iy
¥ == Denctes main supply line
AUXILIARY
g “msa;:‘ ,\rhss % TANK / ® Denctes Pt.lo‘l: operated
.»o ( \ cock
COCK SETTINGS AS SHOWN IN COCKPIT
2 SIMPLIFIED FUEL SYSTEM DIARAM — HAVOC IT FIGHTER "

|
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Pilot's Notes.
SECTION 2
HANDLING AND FLYING NOTES FOR PILOT

Note.~ The flying technique outlined in these notes is

1.
(1)
(11)
(111)

F.5/1

based on A.P.129, Flying Training Manuasl, Part I,
Chapter ITT and A.P.2095, Pilot's Notes General,
to which reference should always be made if
further information is required.

ENGINE DATA - CYCLONE G.R.2600 A5B.

Fuel. - 100 octane only.
0il, =~ See A.P.1464/C.37.
Principal engine limitations.
Boost Temp. °C.
Repems 1n,Hg. (Pz x 10) Cylr. Ol inlet
MAX, TAKE-OFF
T0 1,000 FT. M 2,400 45 15.2
CLIMBING M 2,300 ar 12.4 220 @; 105

HR. LIMIT 8 2,300 41% 14,1 220 1086
MAX, RICH ¥ 2,080 a1 10,5 205 95
CONTINUOUS 8 2,080 34 11.5 206 95
MAX, WEAK M 2,080 aai 9,6 205 95
CONTINUOUS 8 2,080 31 10,7 205 95
MAX, ALL-OUT ¥ 2,400 45 15.2 250 106
5 MINS LIMIT S 2,400 443 16,0 230 106

Note (a) Where different boost limitations are
quoted for M and § gears, the lower of the
two should be used, except when necessary
in operations.

(b) The climbing cylinder temperatures in
brackets are permissible for 15 mimmtes
only.

OIL PRESSURE;: Maximum in f1ight:901b/sq.n.(62,1Pz x 10
Normal :851b/8q.in.( 58,6 Pz x 10

Minimam in flight:751I/sq.n.(51. 7Pz x 10

Td1ling:301y sain. (20.7P2 x 10

MINM, TEMPS.FOR TAKE-QOFF OIL: 10°C rise
CYLR: 120°C
Stopping engine: Max,cylinder temp: 150°C.
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)
(v)

(1)

(11)

3.
(1)

(11)
(111)

(1v)

Fuel pressure 12 - 16 1b/sq.in.

Important note.- Owing to the fact that certain
TsD.m., cause high tip stresses in the propellers,
it is most important that these ranges should at

all times be avoided. The ranges are 1,500 -
1’650 r.p.m. and 5,050 - 2'150 .l'-'pa!ll.

FLYING LIMITATIONS AND SPEEDS
Maximum weight for all forms of flying:- 16,700 1b,
Maximum overload weight for take-off

and straight flying only:- 19,245 1b,
Maximum speeds for:-

Diving 375 m.p.h.I.A.8. (600 k,p.h.)
Flaps down 168 " " (270 k.p.h.)
Undercarriage down 355 " (570 k.p.h,)

MANAGEMENT OF FUEL SYSTEM

thout el t = Take-off with cocks set
0 5 ess anks are not more than half
full, in which case take-off with the cocks set to
RESERVE, and change over to MAIN when a safe height
is reached, If one tank is found to be emptying,
turn off its cock and then open the TANK GROSS
FEED (suction balance) cock.

with rusela_Ee tgs.- Take = off should be made on
IN 8 but the AUXILIARY tanks should be used
as soon as possible after take-off.

The ENGINE CROSS FEED (pressure balance) cock
is normally kept shut, but may be opened in the
event of failure of either engine pump.

The TANE CROSS FEED (suction balance) cock is
normally kept shut, but may be opened in
emergency to enable either engine to be fed by
tanks on the other side.
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4.
(1)

(i1)

5.

(1)

(11)

(111)

F. sxg

PRELIMINARIES

Before entering the cockpit, cheek that the
flaps are fully up, as the flaps indicator is
not entirely reliable,

On entering the cockpit check:-
Undercarriage salector lever - LOWER

Both battery awitehes on left

of auxiliary switch panel - ON (Check green
lights).

Generator switches

(in rear cockpit) - ON

Instrument switch - ON

Flaps - UP (Check by
indieator)

Flasp selector lever - Neutral

Fuel tanks Check contents.

STARTING THE ENGINE AND WARMING UP
Note:~ Start the starboard engine first,

Cooling is inadequate on the ground at engine
speeds above about 1,400 r.p.m., and the engine
should only be run at higher speeds for the
minimum time required to make the necessary tests.
All cowling gills must be fully OPEN for all
ground running,

If the engines have been standing idle for 4
hours or more they must always be turned over
by hand in the normal direction of rotation
for four or five revolutions, This 18 to
ensure that sufficlent oil has not drained into
the bottom cylinders to £ill the compression
spaces and damage the engines.

Turn the fuel tank selector cocks to MAIN.
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(1v) See that both balance cocks are CLOSED (it is
t that theengine balance cock
sh be 8ED, otherwlise when one sengine
is started the induction system of the other
will be flooded with neat fuel.)

(v) set:=
Throttles - about 1 inch open
Mixture controls = CUT OFF

Propeller spaeed
controls

Fully forward

Two speed super- - "N" ratio
charger (levers fully back)
Upper and lower
cowling gills = OPEN
Carburettor air-
intake heat
controls = COLD (fully back)

(vi) Work the hand fuel pump slowly to obtain a
pressure of 10 1b/sq.in. (7.0 Pz x 10).

(vii) If the engine is cold, instruct the crew to
prime it. About - 5 full pumps are required.
Note:- Over-priming should be svoided, as this

cauges fuel to flow from the exhaust
pipe and may result in a fire.

(viii) Set switch for starboard engine "1 + 2",

(1x) Energise the starboard inertia starter by
holding the LEFT hand switch UP for not more
than 156 seconds.

Note:- If the engine begins to turn, return
the switch to neutral and turn the
propeller forward sbout half a
revolution, This will free the atarter
from the engine,
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(x)
(x1)
(x11)
(xi11)
(xiv)
(xv)

(xvi)

(xvi1)
(xvitl)

6

(1)

(11)
1 (111)

(1v)
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b 2 Y B/C. A.P.1807B. P.N. Sect.2,

with the left hand switchetill in the up position,
maintain fuel pressure as in (vi) and engage the
astarter by holding the RIGHT hand switeh UP.

Keep both switches in the up position until the
engine starts, but not for more than 15 seconds.

As soon as the engine 1s firing regularly move the
mixture control back slowly to AUTO RICH, and
give the hand fuel pump one gquick stroke to bring
the fuel pressure up to about 15 1b/sg.in.

If the engine feils to pick up, return both
switches to neutral, stop pumping at once, move
the mixture contrel to CUT-OFF, wait 15 to 20
seconds and meke another attempt, -

If.the engine is hot, do not prime it, but act
as Tollows:~

Put the left hand (energising)switch to the UP
position and immediastely afterwards put the
right hand (engaging) switch UP.

Keep bBoth switches in the up position until the
engine starts, but not for more than 15 seconds.

As soom as the engine is firing act as in (xii).
If the engine fails to pick up, act as in (xiii).

TESTING ENGINES AND INSTALLATIONS

While warming up, meke the usual checks of
temperatures, pressures and operation of controls.

Hydraulic pressure should be 900-950 1b/sq.in.
(59-62 HPz?

After warming up, open throttle to give 20 in.Hg.
boost (B.5Pz x 16) and test the operation of the
constant speed units and superchargers.

Ogan up to full throttle momentarily and check
statie r.p.m. and boost.

Reduce to 30 in.Hg. boost (10 Pz x 10) and test
magnetos, Drop in r.p.m. should not exceed 100.
Also check oil pressure.
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(v)
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|

TAXYING OUT

Before t out, instruct the ground erew to

remove and hold up the safety locking pins (if

fitted) from the undercarriage and see that the

l(waz.rauliu): pressure is at least 500 1b/sq.in.
HPz.

When starting from rest, the engines must not be
opened up on one side only for turning, unless
the nose wheel is also turned in the same direction.

When taxying do not overstrain the nose wheel by
turning sharply,

The brakes are smooth but rather heavy in
operation,

If the nose wheel steering control is not being
used, a damper, fitted to prevent shimmying,
also prevents the wheel from csstaring freely
at very low speeds, If the nose wheel is found
to shimmy when taxying, taking off or landing,
the aeroplane must be brought in at once.

DRILL OF VITAL ACTIONS FOR TAKE-OFF

Drill is "T.M.P., Fuel, Flaps, Gills and Super-

chargers".

T - Trimming tabs - Elevator: asbout zero.
Rudder: 2° right.
Alleren: neutral.

M - Mixture controls - AUTO RICH
P . propeller - Controls fully forward.

Fuel = Both tank selector cocks
set to MAIN TANK (On
Turbinlite meroplanses if
the latter are not half
full, the take-off should
be made on the reserve
tanks and changed over to
main tanks when at a safe
height).

Flaps - UP (for take-off with a
heavy load on a small
aerodromq, flaps may be

set third down).
Gills - Upper Gills @
- Lower Gillse - third open or less.

Superchargers - M ratio (levers fully
baﬂk) "
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10,

(1)

(11)

(111)

11.

(1)
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TAKE-OFF

Taxy forward for a few Fards to straighten the -
nese wheel, then, taking ocare to keep the toes
elsar of the brake pedals, open the throttles
steadlly, teking care not to exceed the maximum
take-of' f boost. -

Hold the control column back slightly as the
aeroplane accelerates, then as the speed
approaches 100-110 m.p.h, (160-175 k,p.h.) move
it steadily further back until the asroplans
leaves the ground, Considerable backward
prassure is required on the control column, &s
the aercplane is nose heavy when on the ground
and will never fly itself off, After leaving
the ground the nose heaviness disappears.

Do not start to ¢limb until safety speed of
135 mepehs I.A.S. (220 k,p.h.) has been reached.

Note:- On the Havoc II (Turbinlite) the abeove
speeds should be inereased by 5 - 10 m.p.h.
(10 = 20 k.p.h.)e

CLIMBING

The speed for maximum rate of climb is 150 m.g.h.
I.A.8. (240 k.p.h.) up to a height of 12,000 feet
3,600 m), after which reduce espeed by 3 m.p.h.

5 E.p.h.) per 2,000 feet (600 m).

For maximum rate of climb, change to 8 ratio
when boost has fallen to 32 inches (about 9,500
tsut%. When climbing in weak mixture, change to
8 ratio when boost has fallen to 24% inches
(sbout 15,000 feet).

When changing ercharger gear throttle back in

order to avoid the maximum permissible boost
from being exceeded when high gear is engaged.

GENERAL FLYING

gﬁabil;t[,-
8 aeroplane 1s exceptionally stable and all the
controls are axcellent.
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(11) Change of trim.~

(111)

(iv)
(v)

(vi)

124
(1)

Undercarriage down = Nose down
Flaps down = No change
Gi1lls closed - Nose down.

range.~ Fly in wesk mixture at 28% inches
oost and reduce speed by reducing r.p.m., which
may be as low as 1,650 if this will give the
recommended speed, S ratio should not be used
if the recommended speed can be obtained in

M ratie. Recommended speeds:
Out (fully loaded) 190 m.p.h,I.A.S. 5505 k.p.h.;
Home (1ight) 175 m.p.h.I.A.8. (281 k.p.he

aximum performance.- For all out level flight,
use 8 nego above 9,000 feet,

%ﬁ% in bad vigzbili%.—
8 may be lowered 15° and the speed

ap
reduced to 140 m.p.h. I.A.S. (225 k,psh.) The
propeller speed control should be set to give
about 1.903 TeDells

Minimum d.l'%.-
In event of total engine failure, fully

close the cowling gills and feather both propellers
one at a time). @lide at sbout 140 m.p.h. I.A.S.
225 k.]hb.-)-

FUEL AND OIL CAPACITIES AND CONSUMPTION

Fuel capascity:-
avoc hte:
M 8 2 X 113 gallons = 226 gallons
Regerve " 2 x 22 " - 44 "
Auxiliary" 107 " - 107 il

Total effective capacity 377 gallons

n B X gallons - 226 ga.l%ons

Reserve " 2 x 28 . - 44

Total effective capascity 270 gallons
(1225 litres)
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(11) 0il capacity:-
2 x 12% gallons

(ii1) Fuel consumptions,
(a) Rich mixture
sPalls

2,400
2,300

1,850
1,500

1,850
1,500

13.
(1)

STALLING

As P' 180738, Plgl Sect. 2,

241 gslloms

boost in.Hg.

43
6%

4

Total galls/hr
(both engines)

approx. 350
4 260

(b) Weak mixture at 15,000 ft. ¥ ratio.

approx. 100
" 75

(e) Weak mixture at 15,000 ft. 8 ratio,

27
a7

app;::ox. 1 gg

Owing to the position of the pressure head, it

is impossible to define an exact stalling T.A.S.
reading. With fleps up some
is given by slight osecillation fore and aft on
the elevator; with flaps down there is little

warning other than some tail vibration with the

control column right back,

of the stall

The control is good

right down to the stall, At the stall a wing

drops quickly, but can be easily recovered,
is not very prone to spin and the

aeroplane

incipient spin is easily checked,

(11)

arei-—

The

The approximate stalling speedsin m.p.h. I.A,S.

At 15,000 1b. At 17,000 1b. At 19,000 1b.
e Pe he (kopnho )m-'plho (k- Pehe )m.p. h. (k-p.h. )

Flaps and
undercarriage
UP. o8

Flaps and
undercarriage
DOWN. 86
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(155)

(150)

104

91 (148) _ 96

(165)

110 (175)

(150)
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(1)

(11)

(111)

16,

(1)

(11)
(111)

(1v)

SPINNING AND AEROBATICS
Spinning and aerobaties are not permitted.

DIVING

In a dive the aercplane tends to become tail
heavy and the trimming tabs should be used
carefully to correct this,

As no automatic boost controls are fitted the
boost pressures will rise as altitude is lost
in a dive, and care must therefore be taken
when diving with large throttle openings, that
the maxinum permissible boost is not exceeded,

For speeds up to 355 m.p.h. I.A.8,, the under~
carriege may be lowered and used ss a dive brake,

APPROACH AND LANMDING

Close gills and turn fuel cock to RESERVE, or, on
aeroplanes with auxiliary tanks, to the tanks
containing most fuel,

Check hydraulic pressure on top gauge.

Depress brake pedals and check that pedal pressure
can be felt, and that hydraulic preasure shows a
momentary small drop.

Reduce speed to 180 m.p.h., I,A.S. and carry out the

.Drill of vital Actions.

Down (Check green lights
end that hydraulie
pressure bullds up on
bottom gauge to the same
figure as on top gauge).

AUTO RICH
Controls fully forward,

U = Undercarriage

M = Mixture controls

P - Propeller

M ratio

Superchargers

Flaps = Fully down (not above
165 m.peh. I.A.S.)
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(v)

(vi)

(vii)

(vii1)

(1x)

17,
(1)

F.8/6

After lowering flaps, check that hydraulic pressure
is still adequate on top gauge. If not, handpump
will be needed for brakes,

Landing is easy., When there ia ample landing
space, the easiest landing is as follows.

Approach in the normal menner but when flattening
out ease the control colurm back Jjust too slowly
for normal landing, so tha: the aeroplane sirks
slowly on to the main wheel: in a slightly tail
down attitude. On touchirec iown continus to

move the control columr back so that the aeroplane
pitches gently forwera on to the nose wheel,

The aeroplane must ntt be landed nose wheel first
nor "three point" nor with a high rate of descent.,
The brakes m.st not be applied until the

nose wheel 18 on the ground, nor should they

be applied harder than necessary, Without them,
however, the aeroplane has a very long landing

run. This must be borne in mind when the ground
is wet or slippery, when the brakes may be

almost completely insffective.

The landing run may be considerably reduced by
increasing the tail down attitude. Care must be
taken not to drop the aeroplane on to the main
wheels, otherwise it will pitch forward violently
on to ihs nose wheel,

Note.- For partioculars of the tricycle under-
carriage technique see A.P.2095/17.

The recommended approach speeds with the
aeroplane loaded to about 17,000 1lb, are:-

Engine assisted 105 m.p.h. I.A.S. (170 K.p.h.)
Glide 335, " " (aBB;: Mo
Note.- On the Havoc II (Turbinlite) these speeds
should be increased by 5-10 m.p.h.
(10-20 k.p.h.)
MISLANDING

The aeroplane will climb satisfactorily with
flaps and undercarriage down at a speed of about
1256 m.p.h. I.A-S. (300 k-P-h-).
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(11) The tail heaviness which results from opening the
throttles with the elevator trimming tab set for
landing increases as the undercarriage retracts,
and the elevators should be retrimmed,

18, AFTER LANDING

(1) Before taxying in, the nose wheel steering control
may be engaged.

(11) After taxying in change supercharger gear to
8 ratio and back to M,

(111) stop the engines by ruinning them at a fast tick
over and then put the mixture controls to CUT-OFF
(see para,1 (1i1)).

(iv) Arter the engines have stopped switch OFF the
ignition, turn OFF the fuel cocks and switch off
all other electirical switches.

19. ENGINE FAILURE

(i) This aercoplane has very good single engine
performance and is exceptionally easy to control.

(i1) Safety speed is 135 m.p.h. I.A.S. (220 k.p.h.)

(1i1) Recommended climbing speed on one engine is
170 mepehs I.A.S. (275 kepohs)

(iv) when on the final approach great care must
be taken not to lower the flaps too early and
thereby undershoot, as it is impossible to
1y level with flaps and undercarriasge down.

(v) The initial speed of approasch should be about
130 me.psh. I.A.S. (210 k.p.h.) reducing to
about 115 m.p.hs I.A.S., (185 k.,p.h.) after
lowering the flaps.

20, FEATHERING

(1) Hold the button in only long enough to ensure that
it stays in by itself; then releese it so that
it can aspring out when feathering is complete.

LC
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(11) Close throttle immediately.
(111) Switeh off only when the engine has stopped. .

21, UNFEATHERING

(1) Set throttle closed or slightly open, propeller
control fully back and ignition on.

(14) Hold the button in until r.p.m. reach 1,000 to
1,500,

(111) If the propeller does not return to normal constant
speed operation, open throttle slightly.

22, PROCEDURE IN EVENT OF HYDRAULIC FAILURE

(1) If the checks of paras 16(11) and (111) are not
satisfaotory, or if after these checks the under-
carriage falls to go down under power, then the
flaps should be lowared before the undercarriage,
80 that any hand pumping of the flaps may be
followed by a check of the brakes, and the under-
carriage only lowered if this check is satisfactory,

(a) Seleet flaps down,

(b) If the handpump has to be used, watch the flap
indiecator; if the flaps do not begin to move,
stop pumping and return selector to neutral t
conserve fluid for brakes, .

(e) Check brake pedal pressure sgain while working
handpump,

(4) If the brake operation is satisfactory, do not
riek wasting fluid by using the handpump to
lower the undercarriage.

Use the mechanical lowering system.

(11) If no hydraulic faillure is apparent until after
undercarriage has been lowered normally, and
flaps then fail to go down under power.

(2) Do not risk wasting fluid by handpumping
to lower flaps.

Eb; Return flap selector to neutral.

¢) Check brake pedal pressure without operating

handpump. If not satisfactory, handpump
will be needed for brakes.

F.8/7
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23.
[ (1)

(11)

UNDERCARRIAGE AND BRAKES EMERGENCY OPERATION
To lower undercarriage mechanically.

(a) Select undercarriage down.

() Reduce speed to 140 m.p.h. I.A.S.

(¢) Pull out emergency lowering hendle and
keep 1t fully out until ell three wheels
are locked down,

(d) Depress the nose and pull up sharply to
assist the undercarriage into place.
Repeat 1f necessary,

(e) Return selector to neutwral.
To supply pressure to brakeas with handpump
(a) Depress pedals fully, and lock on.,

(b) Work hendpump until required degree of
braking is obtained.

Hote.~ A check valve directs the handpump
output first to the brakes, whatever
the position of the selector levers;
but it is preferable, as a precaution
against loss of fluild, that all
selsctors should be neutral while the
brekes are being supplied by the
hmdpnmp.

CORRECTION FOR POSITION ERROR.

At any weight the correction may be taken as
constant at =5 m.p.h. (8 k.p.h.) at all speeds
from 140 to 500 m.p.h. I.A.8. (225-485 k,p.h.)








