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Note to officiel users

Air Ministry Orders and Volume II leaflets as issued
from time to time will affect the subject matter of this
publication. It should be understood that amendment lists
ure not always issued to bring the publication into line with
the orders or leaflets and it is for holders of this book to
arrange the necessery linking-up.

Where an order or leaflet contradicts any portion of
this publication, an amendment list will genereally be issued,
tut when this is not done the order or leaflet must be taken
&s the overriding authority.
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Volume I
LEADING PARTICULARS
Name Hurricane I
Duty Day and night fighting
Type Single-seater, single-

engined, low wing
land monoplane

Main dimensions

Datum line horizontal unless otherwise stated

Span 40 ft.
Length, overall 31 ft, .5 in.
Height, overall, sirscrew vertical 12 ft, 2 in,

Height, overall, airscrew horizontal Tl -TE 0 AN

Height, overall, airscrew vertical,

teil down 13 £ft. 3 in,
Height, oversll, sirscrew horizontal,

teil down 8 ft. 10 in,
Ground angle, tail down 113°

Puselage

Length, overall 28 ft. 6% in,
Height, maximum 6 ft. 7% in,
Width, maximum 3 ft, 3% in,

Outer plenes

iserofoil section - at root Clerk Y,H.19%
modified
iserofoil section -~ at tip Clerk Y.H.12,2%
Chord &t root 8 ft, 0% in,
Chord at tip, ignoring weshout 3 ft. 113} im,
Incidence (zerofoil to fuselage 5
datum lines) 28001 STaa



Outer plenes (contd, )

Dihedral (outer plane datum lines) 3° 30" ¥ 3o
Sweepback on front spar s o)
Sweepback on leading edge 5° &

Centre section

Span (joint pin centres) 9 ft. 1% in,
Chord 8 ft. 0% in.
Incidence (eerofoil to fuselage
detum lines) 22 o Eiand
Dihedral Nil
Sweepback Nil
Tail plene
Span 11 £, Q' in,
Chord (meximum) including elevator 4 ft, 2% in,
Incidence_(eerofoil to fuselage o A
datum lines) 3 S s RS 1o
Dihedral Nil
Sweepback Nil
Areas
Main plsne, with ailerons end fleps 257.6 8q.ft.
Ailerons, total 20.4 sq,ft,
Flaps, total 25,11 sq.ft,
Teil plane, with elevator and trimming
flaps 35,26 s8q.ft,
Elevator and trimming flaps 13,46 sq,ft,
Teil trimming flaps (two) 0.38 sq.ft,
Pin 8,83 sq.ft.
Rudder, with belance flap 13,06 sy,.ft,

Belance flap 0.36 sq.ft,

each



A.P,15644, Vol.I, Leading Particulars

Control surfaces, settings and range of movement

Tail plane Fixed
Fin - leading edge offset to port 1° 20!
. Aileron droop Nil
Aileron movement (from main plane datum line) 22° up
21° down
Elevator 27° up
26° down
Tail trimming flape 23° up
23° down
Tail trimming flaps, fixed 15° up
Rudder 28° port

28° sterboarad

Rudder balance flap -

Inner hole (port and sterboard) 28°
Middle hole (port and starboard) 23° 30!
5 Outer hole (port and starboard) 19° 30!
' Flap, centre section 80° 0' down
Flaps, outer planes 80° 0! down
Tolerances on &ll ranges of movement 2% 30

Alighting gear

Undercarriage
Type Two separate compression
legs and pneumstic wheel
units retracting inwards
and backwards.
Track 7 £t. 10 in,

Compression legs

Type Vickers oleo~pneumatic

Air pressure See Sect,.3, para.22
. Wheels =

Type Dunlop A.H.2061

Tyres 8 in, for 10 in. wheels

F.S./2 Air pressure 42 1b, per 8q.in.



Alighting gear (contd, )

Undercerriage (contd., ) -
Brakes =~
Type

Tail wheel unit -

Type

Compression leg -

Type

Wheel =
Type
Tyre

Alr pressure

Engine
Name

Type

Fuel
0il

Coolant

AlTSCrew

Tyve

Diemeter
Pitch

Direction of rotation

Dunlop pneumatic

Compression leg (fixed)
with fully caestoring
pneumatic wheel,

Dowty compression coil
spring.

Dunlop A,H.0,5000/IX

"Beta" W.J.11l, 4 in,
for 3% in, wheels,

42 1b, per sq.in.

Kerlin II

Supercharged, geared,
glycol-cooled, 6Q0°-V
engine,

Specification D,T.D,230,
Specification D.T.D.10C9.

Ethylene-glycol (treated)
Specification D.T.D, 344,

2~bleded wood treactor
Drg. No. Z,3895

11 ft, 3 in,
20 ft. 3 in, (fixed)

Right hend, i.e, clockwise
when viewed from cockpit.



Tank capacities
ffuel tanks -

Main tanks (two)

Regerve tank (one)
Totael effective fuel capacity
Normel guantity of fuel carried

0il tank

A.P.15664A, Vol.I
Lesding Particulars

4sctual 34% gallons each.
Effective 33 gallons each.

Effective 28 gallons.
g4 gallons.
75 gellons,

Actual 10% gallons.
Effective 74 gallons.

Optimum climbing speeds (4.S.I., reading)

For meroplanes fitted with Z~bladed wood airacrews to
Drg. No. Z.3895 and with kidney type exhaust manifolds, the
optimum full throttle indicated climbing speed at sea level and
up to 10,000 ft, is constant at 157 m.p.h., A.S.I. reading with

& reduction of 1 m.p.h, for each additional 1,000 ft. of altitude.

Note.~ The all-up weight of the seroplene during the tests
upon which the sbove climbing speeds are based was

6,000 1b,

Correction of A.S.I, reading for Position Error

At 80 m.p.h. A.5.I. reading add
n loo " " " n

" 120 " " " n
" 140 B, " "  subtract
" 160 " n 9 N T e
" 180 " n " "
n 200 " n n "
" 220 n n " "
" 240 " " " "
" 260 ” " " "

Position of pressure head

The pressure head is situated below the port outer plane,
the static tube being parallel to the outer plane chord line.
The tip of the static tube is 9,55 in. from the underside of
the plane and 35.1 in. from the leading edge, the latter
dimension being meesured parsellel to the chord line; on both
dimensions there is a tolerance of * % in,

R.T.P, /126
FS/3
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INTRODUCTION

Note. This Introduction and Sections 1 and 2 are also issued
separately as 'Pilots Notes'.

1. The Hurricane I is a single-scater low-wing cantilever
land monopléne with retractable undercarriage and enclosed
cockpit, designed as a day and night fignter; it is powered
with a Merlin II engine which drives a R.H. two-bladed fixed-
pitch tractor airscrew. The following are the main dimeneions:
span, 40 ft.; overall length, 31 ft. 5 in.; overall height with
airscrew horizontal and teail down, 8 ft. 10 in.

2. The cockpit is heated indirectly from the radiator
circuit and is totally enclosed under & transparent hood which
slides towards the rear for entry and exit purposes; the seat
is adjustable vertically &t any time. An emergency exit panel
is provided in the starboard side of the decking and a break-out
panel is incerporated in the sliding hood at its port front
bottom corner to provide a clear view when landing should the
windscreen be covered with ice. Flying controls are of the
conventional stick type with & rudder bar which is adjustable
horizontally for leg reach; the cockpit is fitted with & normal
set of instruments as well as those necessary for instrument
flying. A combined oil &nd coolant radiator is hung beneath the
fuselage behind the undercarriage well; it is contained in a
low-velocity cowling with & flap shutter hand-operated from the
cockpit. Above the longerons, & reserve fuel tank is carried
between the fireproof bulkhead and the instrument panel.

3. The main plane is built in three sections, port and
starboard outer planes and centre section, the fuselage being
recessed to take the centre section so that its underside is
flush with the bottom of the fuselage; the centre section isa
faired into the fuselage. The centre section is of the same
construction on all aeroplanes but the outer planes may be
either of the fabric-covered or of the skin-stressed type; each
type are interchangeable cantilevered units.

4. The main fuel tanks &are housed within the centre
section between the spars, one tank being fitted on each side
of the fuselage; the oil tank forms the port leading edge of
the centre section. The mass-balanced ailercons have a
differential action and hydraulically-operated split flups sare
fitted to the trailing edges of the outer planes and centre
section; the flaps extend between the inner ends of the ailerons
except in the way of the radiator fairing. Eight Browning guns,
together with the necessary ammunition, are housed four aside
at the inner ends of the outer planes; the guns fire through the
leading edge and are pneumatically controlled from & single
button on the control column spade grip. Landing lamps are also
mounted in the leading edges of the outer planes, one on each
side just outboard of the guns, their positions being controllable
from the cockpit.

R.T.P. /126
FS/1



5. A non-adjustable cantilever taill plane is curried over
the rear end of the fuselage; fore-und-aft trimming is obtuined
by small flaps operated from the cockpit through an irreversible
gear mounted within each horn-balanced elevator. The rudder
has a small horn balunce, which houses the mass-valunce weignt,
and it is fitted with an adjustable balance flup operated iy
automatically from the rudder hinge; the fin is slightly offset
to counteract engine and airscrew torgue. The tail unit
surfaces are faired into the fuselage and into one ancther,
external bracing not oeing employed.

6. The undercarriage consisis of two oleo-pneumatic
compression legs which retract inwards and backwards into a
well between the centre section spars, the legs being
hydraulically-cperated and fitted with mechanical locking and
electrical indicating devices; an audioble warning signal
operates when the undercarrisge is retracted if the throttle
lever is less than one-third open. Each compression leg carries
a stub axle with a medium-pressure pneunatic wheel fitted with
a pneumatically-operated brake controlled by a lever on the
control column; differentiel actien 1s provided for the brakes
and operates in conjunction with the rudder bar. When on the
ground, the tall is supported by & non-retractable spring-— .. . ep;.s
Toaded compression leg which is fully-castoring and self-¢BRbriaig’
the leg carries a wheel fitted with & self-earthing tyre.

7. A remotely-controlled transmitter-receiver is situated
behind the pilot's seat and behind this instrument, two parachute
flares are carried in their launching tubes. Oxygen equipment
is also installed and a camera gun (pneumatically-operated from
the gun~-firing button on the control column) may be mounted on
or in, the leading edge of the starboard outer plane. The
electrical installation provides for navigation, identification,
landing and cockpit lamps, for which power is derived from &an
engine-driven generator.
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CONTROLS AND EQUIPMENT
IN COCKPIT
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SECTION 1

CONTROLS AND EQUIPMENT
IN COCKPIT

General

1. The lay-out of the flying and other controls and
equipment is illustrated and ennotated in figs. 1 to 4., Xach
item is given en individuel number end where items are referred
to in the text the item number is quoted in brackets, e.g.
"Mixture control lever (1)", In the majority of instances the
controls etc., are of conventional type and these notes are
intended only to explain the function and use of those controls
and items of equipment the operation of which mey not immediately
be appearent,

Fuel, o0il and coolant

2. The fuel, oil and coolant to be used with the Merlin II
engine are:-

Fuel .e s o . .e Specificetion D.T.D.230

0il .o o .e o se Specification D,T.D.109

Coolant, . e o'e .e A Ethylene-glycol (treated)
Specification D.T.D,344

seroplane controls

3., Control column.,- The spade grip and upper portion of
the control column (34) hinges sideways to give aileron control;
elevator control is obtained in the normsl menner, The spede
grip incorporates a gun pneumatic firing button (37) accessible
to the left thumb end a boviden brake opereting lever (35)
accessible to the right hand. For parking, the brakes are
applied by gripping the lever with the right hend and operating
& reteining catch nesr the lever pivot with the left hand.

4. Rudder bar.- The rudder bar (31) is of the normal
pivoted type, and is adjusteble for leg reach by means of a
starwheel (70) which may be operated in flight. Long heel rests
ere provided,

5. Elevator trimming tabs control.- The trimming tebs
are controlled by & hendwheel (65) on the left of the seat. 4n
indicator on the left of the handwheel shows the necessery
direction of rotation, i.e, rotete forward to correct tail
heaviness and vice versa.

6., Undercarriage and fla dreulic) controls,- These
congist of a selector lever ;, &n engine pump control lever
(73) and a hand pump lever (77). The selector lever is situsted
to the right front of the seat end works in a gate., It has &
central neutrel position and four working positione, i.e, "Up"
and "Down" for both undercearriage units end flaps, the flap
positions being outboard. The eng ve pump lever is situated
outboard of the selector, The handé pump lever is on the right
of the seat; it is cranked and fitted with e rubber grip.
R.T.P, /126
FS/3



7. The method of operation is to move the selector to
the position required and then either depress the engine pump
lever until the selected operation is completed, or work the
hand pump lever until the scme result is obtsined. To obviate
inadvertent selection on the ground of undercerriage "Up", &
safety catch is provided, The catch is a swinging plate which,
when in use, covers the slot of the gate and prevents entry of
the lever.

8, Undercarriage indicator.- The up and down positions
of the undercarrisge units are indicated seperately by red and
green lamps respectively. The lamps are duplicated and contained
in en indicator (13) on the port side of the instrument penel,
Two switches (12) on the left of the indicator control the lemps,
that on the left being the main switch and that on the right
the change-over switch for the duplicate set of lamps, The
duplicate lamps are for use should it be suspected that any -of
the lamps normally used have failed.

9. DUndercerriage warning buzzer.- Should the undercarriage

units not be locked "Down" at any time when the throttle lever

is less than one-third open, the pilot will immediately be warned
by the sounding of e buzzer (6) situated close to his head on the
port side of the cockpit., This device may be tested on the
ground by raising by hand one of the undercarriage side stay
letch locks whilet the throttle is less than one-third open,

10, EMERGENCY CONTROL - Undercarriage releeses.= A separate
foot-operated button release 2715 painted red, situated outboard
of each heel rest, is provided to unlock esch of the undercarriage
units in the event of the failure or stretching of the snep lock

operating ceble coupled to the hydraulic selector lever.

11. Flep indicator.- A mechanical indicator (75) situated
to the right-hand side of the seat, directly below the hydraulic
selector, shows the setting of the flaps., The indicator pointer
moves along a graduated scale marked "Up" and "Down" at its
extremities.

Engine controls

12, Mixture control lever,- The automatic mixture control
lever (1) has two positions only i.e, "Rich" and "Weak™; there
are no intermediate positions., The adjustment of the mixture
strength to meet the varying conditions of altitude is effected
by the sutomatic unit on the engine. The mixture control lever
is returned to the "Rich™ position by the closing movement of the
throttle control lever.

13. Engine controls friction adjustment.~- In order to

prevent movement due to vibration the mixture and throttle levers
are separately governed by friction adjusters (39 and 40) on the
inboard side of the lever spindles, The knurled wheel controls
the mixture lever and the larger serrated wheel the throttle.

14, Radiator flap control,- The flap controlling the air-
flow through the coolant and oil radiators is governed by a long
hand lever (67; on the left side of the seet. The lever is
released for movement by pressure on & thumb button in the end,
4 mechanical indicstor (64 showing the radiator flap setting is
situated on & strucvure tube just forward of the elevator
trimming tab handwheel,
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15. EMERGENCY CONTROL - Cut-out for automatic boost.-
This is situated on the port side of the inetrument panel, It
consiste of & red-painted knob (5) and is pulled out to opersate
aad locked by & clockwise turn, It is intended for use should
the automatic boost control fail in flight or should it be
necessary in an emergency to override the automatic control for
increase of boost.

Seating and exits

16. Seat control.- The seat is adjusted for height by
movement of a long lever (74) on the right of the seat, The

locking device is released by depressing a thumb pressbutton

in the end of the lever,

17. Safety belt release control,- A bowden control
lever similar to that for locking the cockpit hood is provided
on the starboard longeron to release and relock the safety belt

shoulder straps. To relock the straps the pilot should lean
fully back before operating the lever,

18, Cockpit hood locking control,- The cockpit hood
slides fore and aft end can be locked in either the closed or
open position by means of a bowden control lever (58) on the

port longeron just aft of the engine controls, The hood is
unlocked when the control lever is in the down position,

19, EMERGENCY CONTROL -~ Exit panel.- A large detachable
penel on the sterboerd side, dowelieg et the bottom to the
decking shelf and held fore and aft at the top by spring-loaded
plungers, is controlled by e single lever on the inside of the
panel, The panel is instently freed by moving the lever
backwerds and upwerds to the "Open" position, BUT THE LEVER
CANNOT BE OPERATED UNLESS THE COCKPIT HOQOD IS MOVED TO ITS
FULLY-OPEN POSITION,

Operational equipment

20, Fuel contents gauge.~- A single geuge (42) on the
starboard side of the instrument panel indicates selectively
the contents of esch of the three tanke ~ two main and one
reserve. A selector erm and pushbutton switch unit (43) is
located above the gauge. The gauge is operated by moving the
selector arm to the required poeition and then pushing the switch
button, The gauge scale has upper and lower graduations, the
former indicating for the reserve tank and the latter for either
of the main tanks.

21, It should be noted thet when the aeroplane is on the
ground the geuge readings are not correct, A conversion table
showing the actuel contents of the reserve and mein tenks in
reletion to tail-down readinge is fixed to the exit panel on the
starboard side of the cockpit,

22. Oxygen equipment.,- A single oxygen cylinder is
stowed behind the seat, A standard regulator unit (10) is fitted
on the port side of the instrument penel and a bayonet union
socket (59) for the low-pressure supply to the mask is located
on the decking shelf alongside the port longeron.

R.T.P. /126
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23, R/T remote controls.,- A standard controller (60)
is fitted on the port side of the cockpit hooding ahove the
engine controls. The upper lever of the controller, which
operates the change-over switch of the transmitter-receiver,
is pushed forward for "Recsive” and pulled back for "Send";
the wireless unit is switched off by moving the lever to the
vertical or "OZ£" position. The lower lever, which operates
the tuning circuit of the receiver is pre-set before taking off
but can subsequently be used for any fine tuning adjusiments
thet may be necessary. The serrated central knob on the
controller is a remote volume-control; it is turned clockwise
to increase the volume and vice versa, A switch unit clipped
to a diagonal structure member, just forward of the trimmer
control hendwheel, is provided for the purpose of connecting a
time switch to the wireless unit., The combined microphone and
telephone socket (68) is fixed to the front edge of the seat,

24, Parachute flares release controls.~ A toggle release
(76) for each of “he port end svarboerd parachute flares is
located outboard and below the flap setting indicator., The
toggle pulls work through an indicator plate and are pulled
upwards to release the flares.

25. Landi lamp control.,~ A two-way switch (3) on the
decking shelf at %he extreme port corner of the instrument
penel enables either the port or the starboard landing lemp to
be used as required; both lamps are off when the switch knob is
upright, A bowden dipping control (61) is situated immediately
aft of the engine control levers; the lamps are dipped by
pushing the lever forward and the lever can be held in any
position by tightening the knurled wheel provided. When the
knurled wheel is unscrewed the lever is pulled aft into the "Up”
position by & veturn spring in each of the lamp units.

Flying control locking gear and picketing rings

26, Flying control locking gear.-~ This gear is contained
in a canves bag stowed in a locker behind the pilot's head., The
locking gesr comprises a hinged bracket for attachment to the
control column, a pair of tubes which lock the rudder bar to the
column bracket and a telescopic interference tube connected to
the column bracket and passed through the slot in the back of the
gseat, The bracket is fastened round the top of the lower portion
of the column by & toggle screw and ig positioned with its
projecting lugs embracing the aileron actuating tie-rods and in
contact with the tie-rod fork~end nuts; thus, movement of the
hinged top portion of the column, and hence the ailerons, is
prevented,

27. The rudder bar locking tubes are pinned to the column
bracket and provided with quick-attachment ends for connection
to spigot bolts clipped to the rudder bar, The telescopic
interference tube prevents occupation of the seat whilst the
controls are locked,

28, Picketing rings.- A pair of picketing rings,
contained in a pocket of the locking gear bag, are provided for
attachment to screwed sockets on the under-surface of the wing
spars just inboard of the wing tip.
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Miscellaneous equipment

29, Pirst-asid outfit.- This is attached by means of
elastic cords to the inside of a detachable fairing panel on
the port side aft of the cockpit. In case of emergency this
panel must be kicked in, bresking the stringers and tearing
the fabric. The position of the outfit is clsariy indicated
on the fuselege covering.

30, Mep case.~- A metal cese for maps, books, etc, is
fixed to the gront of the exit panel on the starboard side of
the ocockpit. A canvas etowage case for the oourse end height
indicator is fixed to the face of the mep osse,

31, Engine starting handles.- Two starting handles are
stowed in the undercarrisge wheel recess beneaib the centre
section, one on each side wall, To remove a handle, unsorew
the wing nut on the securing bracket and swing the bolt
downwards; then 1ift the clip, disengege the starting handle
and withdraw it forwerds,

R.T.P. /126
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Iindex to items con fig.l

Mixture control lever.

Throttle control lever.

Landing lamp switch and instructicn plate.

Llectric starter push button

sutometic boost ELMRGENCY cut-out control,
PULL to operate.

Undercarriage warning buzzer.

Dimmer switch for (3).

Cockpit floodlamp.

Dinmer switch for (30;.

Oxygen regulator,

Undercerriage buzzer warning plate,

Undercarriege indicator lemps switches,

Undercarrisge indicutor lamps.

Head protector pad mounting.

Compass correction card holder.

A.S, I,

Reflector sight dazzle screen.

Artificial horizon,

Rate of climb indicator.

Engine speed indicator.

Boost pressure gauge.

0il pressure geauge.

Fuel pressure gauge.

Radiator temperature geauge.

0il temperuture gauge.

Turn indicator,

Direction indicator.

Compass.,

altimeter.

Cockpit floodlamp.

Rudder pedal.

Clock.

Navigation lamps

Control column.

Brake control lever.

Jain magneto switches,

Gun firing button.

Fuel control cock.

lixture lever friction adjuster.

Throttle lever friction adjuster

vitehes,
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starboard side.

T1strument panel,
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Index to items on fig.2

18 4rtificial horizon.

19 Rate of climb indicator.

20 Engine speed indicator.

21 Eoost pressure geauge.

22 0il pressure geauge.

23 Fuel pressure gsuge.

24 Radietor temperature geauge.

25 0il temperature geuge.

26 Turn indicator.

27 Direction indicatvor.

41 Reflector sight lamp switch.

42 PFuel contents gauge ~ reserve and main,
43 TFuel contents gauge selector switch snd pushbutton.
44 Dimmer switch for reflector sight lamp.
45 Cockpit floodlamp.

46 Dimmer switeh for (45).

47 Identification lamps switchbox.

48 Starting megneto switch,

49 Primer pump,
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Index to items on fig.3

1 Mixture control lever.

2 Throttle control lever,

6 Undercarrisge warning buszzer.
39 Mixture lever friction adjuster,

40 Throttle lever friction adjuster,
50 Safety belt,
51 Terminal block for R/T wiring.

52 Cookpit floodlamp,
53 Voltmeter.

54 Ammeter,.

55 Electricel fuse panel (fuses etc. on reverse side).
56 Generator charge-regulating switch,
57 Dimmer switch for (52).

58 Hood cateh lever.

59 Oxygen supply bayonet socket.

60 R/T remote controller,

61 Landing lamps conirol lever.

62 Engine date plate.

63 Switeh unit for contactor.

64 Radietor flap indicator.

65 Elevetor trimming tabs control handwheel,
66 Microphone socket,

67 Radiator flap control lever.
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Index to items on fig.4

18 Artificial horizon,

19 Rate of climb indicator.

21 Boost pressure gauge.

22 0il pressure geauge.

23 Fuel pressure gauge.

24 Radietor temperature gauge,

25 0il tempersture gauge.

26 Turn indicator.

27 Direction indicator.

28 Compass,

31 Rudder pedal

34 Control column,

42 Fuel contents gauge -~ reserve and mein.

43 Fuel contents gauge selector switch and pushbutton.
47 Identification lamps switchbox,

48 Starting magneto switch.

49 Primer pump.

66 Microphone socket,

68 Seat

69 Brakes triple pressure gauge.

70 Rudder ber adjusting starwheel,

71 Starboard undercarrisge EMERGENCY release (foot operation).
72 Hydraulic selector lever - undercarriasge and flaps,
73 Hydraulic engine pump control lever,

74 Seat raising lever.

75 Fleps indicator.

76 Parachute flares release controls.

77 Hydraulic hand pump lever,
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SECTION 2

HANDLING NOTES FOR PILOT
Preparation for flight

1. The Hurricane may be flown with or without guns,
ammunition or R/T equipment.

Prelimineries
2. On entering the cockpit proceed as follows:-

(i) Switch on the undercarriage indicator lemps (port switch)
when two green lights should show.

(ii) Ascertain that the safety catch of the hydresulic selector
is covering the chassis "Up" position.

(iii) Open radiator flap; during cold weather the flap should
be kept closed until the coolant temperature commences
to rise.

(iv) Check movement of flying controls.

(v) Check throttle lever friction adjustment. The larger ser-
reted hand adjuster should be set to hold the lever
firmly to prevent it working back during "take-off",

Starting the engine

Note.- For full perticulsrs of the Merlin II engine see AP, 15908,
Volume I, 2nd Edition.

3. For starting purposes the engine must always be supplied
from the reserve tank as this provides & gravity feed, and the
main or wing tanks, being below the level of the engine, de-
liver fuel only when the engine is running. It is important to
note that the run-up and teke-off must be made on reserve
supply if the main tanks are less than half full. Therefore a
decision must be made, prior to running-up, as to which supply
is to be used for the take-off. The supply having been chosen,
the fuel distributor cock must not egain be moved until the
teke-off hes been accomplished, as such movement mey disturb
the flow end csuse a stoppage.

IMPORTANT., To obviate any danger of air locks in the fuel system,
with consequent engine failure, the reserve (gravity) tenk must
not be exheausted completely before switching over to the mein
tanks, To prevent temporary stoppage of the engine, it is pre-
ferable not to empty completely the main tanks before switching
over to the reserve tank,

F.S./3



To start the engine proceed es follows:~

(i) Check contents of fuel tanks end decide which
eupply is to be umed for run-up and take-off,

(i1) Turn the fuel distributor cock to "Reserve”,
(11i) Move the throttle lever forward about ¥ in.

on the quadrant. .

(iv) With a cold engine give four to five sirokes of
the primer pump, It is most important to avoid
over-priming when the engine is hot; in thie
instence & start should be tried without priming
at all, then if the engine fails to start give
one or two atrokes only of the primer pump.

(v) Ensure that all persomnel are olear of the airscrew.
(vi) Switch on main and starting magneve switehes,

(vii) Press sterting ewitoh or commence hand starting.
The electrio starter should not be used
continuously for periocds of more than 30 seconds.

(viii)} If the engine feile to start immedietely, one or
two additional strokes of the primer pump should
be given; this number should not be exseeded,

(ix) Ae soon as the engine has started, switoh off the
starting magneto, Tura the fuel distribduter cock
t0 the "Maim Tanke™ pesitionm and ee test the engine
fuel pumps for satisfastory working, If the run-up .
and teke-off are %o be made on the reserve tank
aupply, turn the fuel cock to "Reserve™ and leave in
thie position until the teke-off has been completed.

(x) Warm up the cnstno until the inlet oil temperature
ia at least 15 6 and the cooclant temperature is
not leszs then 70°C, before opening up to full
throttle., Care should be teken whilet warming up
to find & throttle position where the engine will
not be running rich end will be firing as evealy
ag possible, For the first three minutes the
engine should be warmed up at a fest tiok-over and
then opened up to ebout 1,100 r.p.m. until the
ebove temperatures are obtained,

Checking engine and installation

4, The throttle may be opened fully only for the
shortest periods necessary for the checks to be made.

Check the following:-

During w .
(1) Check fuel pressures:e

Main tenke e g -8 n./u.u.
Reserve tank .. se - 3 1b, feg.in.
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(ii) Check operation of hydraulic engine pump.
This can be done by operating the flaps; select
"Plaps down" and depress the operating lever,
(iii) Check the hydraulic hendpump by returning the

flaps to the "Up™ position by means of the
hendpump; afterwards seleot neutral.

During running-up
(iv) Static r.p.m: 2,100 = 2,200
(v} Static boost: + 6 1b./sq.in. (approx.)

(vi) 0il pressure: & pressure of 70 = 95 1b, /sq.in.
will be obtained initially end will fall to the
normal pressure of 60 1b./eq.in. as the oil
temperature rises to its normel value,

(vii) Check magnetos: normal drop 80 r.p.m,
(viii) Check pressure in air oylinder of brakee system;
minimum for texying 100 1b. /sq.in.
Preparation before take-off
5. Prior to taxying out for teke-off proceed as follows:=~

(1) Set the elevator trimming tab for teke-off, i.e.
with indicator in the centrel position.

(ii) Depress flepe 28° (two divisions on indicator).

(1ii) Move the safety catch of hydraulic selector gate
to uncover the "Up"™ position for undercserriage lever,

(iv) See that the pilot's cockpit hood is fully opened
(A.M.0.A,250/37) end locked in this position.

Taxying-out

6. Before opening up the engine for taxying see that the
brake perking catch is released. Texying is normal and the
brakes can be used with confidence., During prolonged texying
check eir pressure for brakes.

Delay prior to take-off
7. If the take-off has been delayed for any reason, the
engine should be cleared by opening it up egainst the brakes,

Wnilst doing this the wheels or brekes may slip slightly, but
the tsil will not 1ift if the elevator control is held dack fully.

R.T.P, /126
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Take-off

8. The flaps should be positioned down two divisions
(28° aspproximately.) If there is ample room for the take~off
the flaps may be left in the "Up™ poeition, in which case a
further run of 90 to 120 yards on the ground may be expected,
The aeroplane should be taken off at full throttle with the
mixture control at "Rich"™; the throttle is not geted. For the
take-off the following points should be noted:-

(1) A £irm push on the control column is required to
raise the teil; the teil should be well lifted.

(11) Attempte must not be mede to pull the aeroplane
off the ground until an 4,S.I, reading of 80 m.p.h.
hag been attained,

(ii1) As soon as the aeroplane is well clesr of the
ground, raise the undercarriage. Select wheela "Up"®
and press the operating lever firmly until both red
lights appear.

(iv) If the teke-off has been made with flaps down,
select flaps "Up™ and agein press the operéting
lever until the flap indicator shows fully "Up¥.

The flaps should not be raised until & safe altitude
is reached and not below 90 m.p.h. 4,S.I. reading.

(v) If the take=~off has been made with the fuel supply
from the reserve tank, the fuel distributor cock
should be moved to the "Main tenkse®™ position as soon
as a safe height has been attained.

Precaution after teke-off

9. As & safeguard in the event of the engine feiling
following the teke-off, & steep angle of climb should not be
ettempted. It is preferable to.eim at cleering the aerodrome
boundary by e smell margin,

Climbing

10, For seroplanes fitted with 2-bladed wood airscrews
to Drg. No.Z.3895 and with kidney type exhaust menifolds, the
optimum full throttle indiceted climbing speed at sea level &nd
up to 10,000 ft, is constent at 157 m.p.h., A.S.I, reading with
a reduction of 1 m.p.h. for each edditional 1,000 ft. of sltitude.
The radistor flap should be set in the fully open position for
climbing, except at high altitudes or when the coolant
temperature falls below 70°C.

Note.= The alleup weight of the aeroplane during
the tests upon which the above climbing
speeds are based was 6,000 1b,

Cruising

1l, For continuoue cruising the boost pressure must not
exceed + 4% 1b./sg.in, &t 2,600 r.p.m. The mixture ocontrol
must be in the "Rich"™ position at ell boost pressures in excess
of + 2} 1b./8q.in, and the r.p.m, must not exoeed 2,600.
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Economical cruising with the mixture control in the "Weak"
position can be employed at any altitude with a boost pressure
of less than + 2& 1b./8q.in, The mixture conirol must be
returned to the "Rich" position when the boost exceeds + 2% 1b./
8g.1in. It should be noted that under economical cruising
conditions the engine does not respond readily to the throttle
and this may be improved by returning the mixture control
temporarily to the "Rich" position.

Gliding

12. With flaps and undercarriage down a good average
gliding speed is 80 m.p.h. A.S.I. reading with the engine
running slightly faster than idling speed. For gliding turns
with engine idling, 90 A.S8.I. reading provides a safe margin,

Approach

13. The normal method of approaching to land is by means
of a straight glide, (at the speeds mentioned above) with the
use of some engine until the aerodrome boundary is passed. Note
the following:-

(1) Prior to the approach, reduce speed to about 150 m.p.h.,
A.8.I. reading, and lock the cockpit hood in the open
position; select wheels "Down" and press the operating
lever (or operate the hand pump); keep the lever
depressed until the green lamps light, indicating that
the wheels are locked down and safe for landing. If
the hend pump is used (ggg para.l4), pumping must be
continued until increased resistance is felt and the
green lamps light. When the engine pump has been used,
it may always be confirmed that the wheels are down
and locked by operating the hand pump until increased
resistance is felt.

(i1) After lowering the undercarriage, select flaps "Down",
at a speed not exceeding 120 A.S.I. reading, and press
the oil valve operating lever, or operate the handpump,
until the flap indicator shows flaps fully down. As
soon as the flaps are depressed there 1s an appreciable
nose down change in trim which can be relieved by
adjusting the elevator trimming tabs.

(iii) In the event of an unsuccessful landing the seroplane
should be taken-off again without raising the flaps.
It can be climbed with undercarriage aend flaps down.

(iv) Before landing check the air pressure in the brake
system to ensure availability of the brakes; the
pressure should be not less than 120 1b./sq.in. for
efficient braking.

(v) If for any reason a landing is being made with the
flaps up increase the approach speed by 10 m.p.h.,
A.8.I. reading.

Undercarriage EMERGENCY operation

14, If difficulty is experienced in selecting wheels
"Down", or the wheels fail to drop (indicated additionally by
the failure of the red lights to extinguish), select wheels "Up"
again and press the operating lever for 15 seconds or operate
R.T.P. /126
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the handpump, after which select wheels "Down" immediately.
If this ection fails to lower the undercarriage, reduce speed
to 90 m.p.h,, A.S.I, reading and press with both feet on the
undercarriage emergency release knobs and at the same time
select wheels "Down",

Landing

15, ZLanding is normal., The brakes sre powerful and on
smooth ground mey be epplied without fear of the aeroplane
turning on to its nose, even with the C,G. in the forward
position,

Shutting down

16, The engine should be allowed to idle for a short
period before switohing off, the fuel being turned off first
and the switches cut only when irregular firing becomes
noticeable, Switch off the undercarriage indicator., Set flaps
up and make certain that the safety catch of the hydraulic
selector is covering the wheels "Up"™ position,

Diving

17, The maximum diving speed is 380 m.p.h,, 4.S.I,
reading, At less than one-~third throttle opening, r.p.m., must
not exceed 3,000; at more than one-third throttle opening the
engine speed may exceed 3,000 r.p.m. for periods of not more
than 20 seconds with a momentary maximum speed of 3,600 r.p.m,
The boost pressure is automatically limited to + 6% 1b, /sq.in,
It is not unusual for the engine to run erratically during a
gteep dive, When diving the trimming tabs should be set as for
level flight; they musti not be used to assist recovery from a
dive, The radiator flap should be set in the closed or normal
position and the cockplt hood may be open or closed.

Foroed landing due to engine failure

18, Unless a field of ample size is available the
undercerriage should be left up, If there is sufficient time
the selector should be set to flaps "Down" and the handpump used
to despress the flaps fully.

Side-slipping

19, Side-slipping av a steep engle results in the nose
dropping, but gentle side-slips can be used if necessary.

Flying in poor visibility

20, When neceseary to fly at low altitude, it is advisable
to open the cockpit hood and lower the flaps fully. In this
condition & speed of 80 - 90 m.p,h., A.S.I, reading may be
meintained with engine r.p.m, of 1,700 - 1,800 without vibration
and with good control., In addition, some pilots prefer to lower
the undercarrisge, In hot weather it may be necessary to lower
fully the radiator flap owing to the reduction of air flow
through the radiator ocoasioned by the depressed wing flap.
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Stelling and spinning’

21. %ﬁf%l!g%,- With the flaps and undercarriage up the
aereplane o 8 at a speed of 72 m.p.h., A.8,I, reading, With
flaps and undercarriage down the sialling speed is 55 m.p.h.,
A,8,I. reading,.

22, S Ag.- Spinning of Hurricanes is prohibised
(A M,0.A,15 » The following extract from an Experimentel
Betablishment report is included in order that a recovery may be
made from an inadvertent spin,

"The aeroplans is easy to spin, more noticeabdly so
at the extended aft centre of gravity., The first three turns
are irregular, but subsequent turne are smooth in general, At
the extended aft centre of gravity turns to the right temd to be
less smooth, having a slightly variable rate of rotation, The
firet turn of the spin is quick with the nose well down, but after
two more turns the aeroplane assumes & more normel attitude.

Measurements of heights and times show no definite
variatien, with change in position, of the sentre of gravity or
with changes in the direction of the spin,

The following table gives the average time and height
lose recorded during the spins:e

Height at entry into spin:e 18,000 ft. (I.C.A.N.) Air Temp,18°C,

Height loss for 3 turn spin 1,200 feet,
Time teken for 3 turn spin 11 seoconds,
Height loss for 8 turn spin 3,200 feet,
Time taken for 8 turn spin 23 seconds,

The recovery appears t0 be unrelated to the number of
turne made, i.e, 3 or 8, the rotation being stopped within one
or two turns subsequent to the correct sequence of control
movements for reocovery, the subsequent height loss being about
1,000 feet, A further 1,000 feet is lost in returning to level
flight., The average total height lost from initiation of the
spin to attainment of level flight is about 3,800 feet for a
three turn spin and about 5,800 feet for an eight turn spin.

Recovery in all the above spine was made by applying
full opposite rudder and then slowly easing the control column
forward towards the central (neutral ) position., The height los’
in recovery is very sensitive to movement of the control column
Forward movement of the control column beyond a position just &
of central, or a coarse movement forward of the control column,
incrgases the height lost and it must be emphasised, therefore,
that ‘the control column be eased forward slowly to a position
Just aft of centrel after full opposite rudder has been applied.
In generel it hes been found preferable. to apply full opposite
rudder, and then make a slight pause before easing the control
column forward.

It appears that the aeroplane emerges from a spin in
a stalled stete which persists for a considerable portion of the
resultant dive if backwards pressure is exerted on the control
column, If however the control column is pushed forward in
recovery so that no effort is made to flatten out from the dive
until & reasonable airspeed is reached, the stalled condition is

R.T.P. /126
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avoided but the height lost is prohibitive, It will be seen,
therefore, that if recovery is made according to Flying Training
Manuel Part I., the loss of height during the recovery is normal
considering the wing loading, On the other hand there is fear
of flicking into a spin in the other direction because the sero-
plane emerges from the spin in a stalled state. Coarse backward
movement of the elevator, therefore, et even a later stage of
the curved path in the dive recovery may result in further de=
terioration of the lateral control by virtue of the inereased
loading or acceleration. Quick application of the rudder in the
dive recovery phase is required to keep the seroplane straight,
and correct the tendency to 'flick’.

The instructions laid down in the Flying Training Menual
Part I., Chapter III, paragreph 134, are applicable to the
Hurricane, but should be amplified in the light of the foregoing
remarks,

Puel cepacity and consumptions

23. Effective fuel capacity.-

Two main tenks ~ 33 gallons each = 66 gallons
One reserve tank = 28 fif
Total effective capacity 94 EEEIons

Fuel cons tions,.- The following taeble will be found
useful in determining endurances:-

Maximum fuel consumptions
(at altitudes stated)

Condition Gellons Total Endurance
of T'.p.m, per capacity per

flight hour endurance 5 _gallons

Climbing 2,600 81 1,16 hrs, 3.7 mins,

(at 12,000 ft.)

All-out level | 3,000 89 1.05 " 3.4
(at 17,000 £t.)

Mex, cruising | 2,600 64

{autometic (at 8,000 ft, )|1.47 4,7 X
rich)

Max, cruising | 2,600 47

(automatic (at 12,000ft, )| 2.0 L 6.4 "
week )

Most 1,900 20 4,7 » 15 L
economical {(at 17,000 ft.)

cruising
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0il capacity

24, The oil tank has a total capacity of 10% gallons
and an effective capacity of 74 gallons,

Notes concerning the Merlin II engine

25, The following should be carefully noted.
Note:~ The automatic mixture control lever hae two positions
only i.e., "Rioh™ and "Weak"; there are no intermediate positions.
The adjustment of the mixture strength to meet the varying
conditione of eltitude is effeoted by the automatic unit on the
engine, The mixture control lever is returned to the "Rich"
position by the closing movement of the throttle control lever,

(i) Limiting operational conditions.-

TPake~off Meximum r,p,m, 2,850%

(up to 1,000 ft., Minimum r.p.m. at

or for 3 mins,) maximum boost 2,080
(+62 1b, /eq.in. )

Climb Meximum r.p,m, at *
maximum boost 2,600
(+6% 1b. /sq.in, )

Meximum cruising Meximum r.p.m, at ;

(mixture control maximum boost 2,600

"Rich™) (+4% 1b. /sq.in. )

Economical Maximum r.p.m, at

crulsing meximum boost 2,600

(mixture control (+2% 1b./sq.in,)

"Weak" )

All-out level Maximum r.p.m. at

(5 mins, limit) meximum boost 3,000
(+6% 1v. /eq.in. )

Maximum dive Momentary maximum

(See para.l?) r.p.m, at maximum
boost 3,600

(ii) 0il pressures.-

(+6% 1b, /eq,in, )

Normal 60 1b. /sq.in,
Emergency 45 1b, /sq,in,
minimum

(5 mins, limit)

R,T.P. /126
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(iii) 041 inlet temperatures.-

Minimum for opening up 15°
Maximum for continuous crulsing 90°c
Meximum for climbing 90°¢
Emergency maximum 95°¢

(5 mins, limit)

(iv) Coolant temperature,=-

1!333:::::

The engine which employs ethylene glycol as the
ocooling medium, should not be opened up to full
power until the radiastor temperature exceeds 70°¢C.
The meximum permissible temperature in flight is
120°C and the reoomsnded cruising temperature
should not exceed 95°C.

Correction of A.S.I, reading for Position Error

26, Note the following.-

80 m.p.h. A.S.I. reading add 6,0 m.,p.h,
100 " " " o, s 3.2 [
120 " n n n 0.5 ”
140 " B " subtract 1,7 »
160 " " n it A 4,0 n
180 " n " n 6.0 n
200 L " w " 7'5 L
220 N Ly " " 8,7 m
240" W L) n n 9,5 m
260 n " n " 9.7 n
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SECTION 3

MATNTENANCE
AND EANDLING OPERATIONS

Notes

1. The information given In this Section does not cover
all the operations that may be involved during maintenance of
the aeroplane; it is intended only to implement the Maintenance
S8chedule, Vol.TI, Pt.2 of this publication.

‘2. For the maintenance of the following, reference
should be made to the relevant Air Publications listed below:-

Engine A.P.1590B.
Alr compressor A.P.15619.
Instruments A.P.1275.
Browning guns A.P.1641C.
Firing control mechanism A.P.1641E.
Brake system A.P.1464B.

3. Of the following paragraphe dealing with the removal
and assembling of components, the majority refer to the removal
of components and, providing additional or contrary instructions
for assembling are not given, the procedure for assembling may
be assumed to be the same as that for removal but in the reverse
order,

RIGGER
GENERAL
Ground equipment

4. The following equipment is reguired for the efficient
handling and maintenance of the aeroplane (ref. A.P,1564A/M.2):-

Universal jacking trestle, No.4, fitted with a 6 in. x 3 in.
ash cross beam and suitable blocks at each end, for front
end of fuselage.

Universal jacking trestle, type B, fitted with suitable
blocks at each end of its beam, for rear end of fuselage.

Handling bar, for rear end of fuselage.

2-ton screw jacks, type B, for bottom of each undercarrieage

" leg.

Side-tracking skates, for undercarriage wheels.

Universal jacking trestles, No.5, for main plane.

Lifting brackets, inner, for outer planes.

Lifting brackets, outer, for outer planes.

Lifting handles, inner, for outer planes.

Lifting handles, ocuter, for outer planes.

Extractor, for main plane joint pins.

Incidence board, inner, rib B.

Incidence board, outer, rib U.

Dihedral board, front spar.

R.T.P./126
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Key, for turnbutton festeners and tenk filler caps.

Protecting sleeves, rubber, for struts through main
fuel tanks,

Studs, for merking mein fuel tank covers.

Gresse gun, Tecelemit.

Grease gun, Enot.

Air pump, for tyres.

4ir pump, for charging pneumatic system,

Air and oil pump, Vickers, for compression legs.

Brake gear velve tools, Dunlop.

Air compressor tools, B,.T.H,

Jacking end 1ifting points

5, At the front end, the fuselage may be lifted on the
Jacking psds incorporated in the engine mounting whilst the
centre section may be jacked teneath the front and rear spar
pin joints, The reer end of the fuselage may be trestled
beneath the handling ber after it has been fitted through the
tube incorporsted in the fuselage joints (lower) just forward
of the teil wheel; the bar is introduced from either the port
or starboard side through corresponding holes in the fairing.
An emergency jacking point is also provided at the loner end of
each undercarriage compression leg. .

6. Should the aeroplane, with engine installed, be
raised into the flying position on the undercarriage wheels or
on the emergency jacking points at the lower end of. eeach
compression leg, it is essential that the rear end of the
fuselage is anchored to & ground ring or weight of approximately
2 owt, as & precaution against the fuselage over-bslancing on to ‘
its nose. A rope mey conveniently be attached eround the bottom
of the tail wheel leg but, when cxrrying out rigging opersations,
care must be taken that the tying down does not put any strain
upon the fuselage.

7. Por hendling the outer planes, the lifting brackets
should be screwed into the sockets provided in the undersurface
of the plane &t the root end and at the tip, the lifting handles
then being bolted into their brackets; the hendles ere of such
a length that they project beyond the leading and trailing edges
of the outer plane,

Rigging

8. Genersl.- The mein plane, the tail plane and the fin
are fixed and therefore rigging of the aeroplene is limited to a
genersl check of the angulerity of the main plene and the tail
plane relative to the fuselage, of the verticality of the fin
and the checking of the ranges of movement of the control
surfeces. On similar port and sterboerd disgonal dimensions,
e tolerance of 2 in. is allowed, the measurements being teken
from the tips of the plenes to suitable points at the nose &and
tail of the seroplane. The ranges of movement of the control ‘
surfaces are given in the Leading Particulars; the tolerances
given are not haerd and fast but when they sre exceeded, the
structure as a whole should be examined to determine the cause
of the distortion. The rigging of the outer planes mey be
checked by placing the incidence and dihedral boards in the
positions shown in fig.7, having first placed the seroplene in
the rigging position as described in pera.9.
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9. Rigﬁigﬁ position,~ The fuselaze should be
supported on adjustable trestles beneath the jacking points
on the engine mounting and rear fuselage (gee para.5) until
the undercarriage and tail wheels are clear of the ground;
the treatles should then be adjusted until the fuselaye is
level both longitudinally and transversely. Longitudinal
level is checked by placing a straightedge and level acrcss
the levelling clips on port side struts GH and KF (see fig.7),
transverse level being similarly obteined from the TZVelling
clips on side struts GH, port and starboard.

10. Checking ailerors elevator and rudder,=- With the
aeroplane in the r%gsfhg position (see pare,9), set the rudder
bar at right-angles to the fuselsge centre line (see para.l6),
the upper end of the control column in line with the lower
portion and the control column as a whole 7° 30' aft of the
vertical, Check that the trailing edges of the main plane
and ailerons are in alignment, that the rudder is in line with
the centre line of the fuselage (ggg the fin centre line) and
that the elevator is in line with the tail plane.

11l. Checking the rear fuselage.- The rear fuselage may
be checked for overall alignment and freedom from twist as
follows, referring to Sect.6, Chap.l, Fig.2 for the designa-
tion of the fuselage joints:-

(i) Place the fuselage in the rigging position as
degcribed in para.9.

. (ii) Drop plumblines from the centre of joint U and the
midpoint of cross strut HH to elign on a cord
representing the plan centre line of the fuselage,
the cord being stretched tightly between two weights
(or over two supports) a few inches above and
perallel with the ground.

(i11i) Drop further plumblines from the midpoints of cross
struts PP, 00 and JJ and, if the fuselage is true
sbout the plan centre line, these plumblines will
align on the ground cord,

(iv) Check the rear fuselage for freedom from twist by
means of a spirit level laid across the plug ends
at joints R.

(v) Make eny necessary adjustments for truing-up the
rear fuselege by tensioning the bracing wires in
the top and bottom penels, care being taken to
ensure that the tension of the wires in adjacent
panels is approximately equal.

12. Ailerons.~ Secure the treiling edges of the
5 ailerons in line with the trailing edges of the main plene
' (no droop is intended) and the spede grip in line with the
control column; for this latter operation, the lugged bracket
of the flying controls locking gear may gensrally be employed
but care should be taken that the gear does maintain the
spade grip in its neutral position, Connect the cables to
the tie~rods, setting the cebles symmetrically about the pulleys
in the outer planes and the cable drum in the fuselage; tighten
the cable turnbuckles to suit.

P.S./5



13. During flight trials of a new aeroplane it is
gometimes found that when the hand is removed from the control
column one aileron tends to rise and the other to drop,
showing that the ailerons are not in exact balance., This
tengency is corrected by the attechment of & suitable length
of /16 in, menilla cord to the upper side of the trailing
edge of the up-going aileron, Normelly, correct trim is
obtained by this method during the manufacturer's flight
trials for each new seroplane, and unless the ailerons are
subsequently damaged they should remain in correct trim whilst
in service.

14, Upon fitting a new aileron, it will be necessary
to remove any cord already fitted to the other aileron before
checking the trim.by flying the eeroplane "hands off", If the
trial flight reveals the ailerons to be out of balance, the
length of cord to be applied to the up~going aileron will have
to be determined by trisl, Vhen the correct length has been
found by further triasl flights, the cord should be attached to
the upper side of, and mid-wey along, the trailing edge of the
up-going aileron; the length of cord attached should not
exceed 24 in. The cord should be secured by means of a
gerrated-edge fabric strip, 24 in, wide, doped to the under-
surface, around the edge, and on to the upper surface.

15. Elevator.- Place the aeroplane in the rigging
position (see pare.9) and secure the elevator in its neutral
position, i.e., in line with the tail plane; adjust the lengths
of the elevator cables by means of the turnbuckles at their
front ends until the control column is set 70 30' aft of the
vertical,

16. Rudder.- Place the rudder in line with the fuselage
centre line lggf the fin centre line) and secure the rudder bar
at right-angles to the fuselage centre line; for this latter
purpose, the struts of the flying controls locking gear may
conveniently be employed, checking that the struts do retain
the rudder bar in the correct position., Adjust the cables to
their correct tension by means of the turnbuckles beneath
fuselage cross strut JJ (see Sect.6, Chap.l, Fig.2).

17. Rudder balance flap.- The balance flap cables should
be fitted in similarly-positioned holes in each arm on either
glde of the flap, the cable length being adjusted so that the
flap is in line with the trailing edge of the rudder when the
rudder is in line with the fuselage centre line, When the
cables terminate at the inner holes, the flap remsins approximately
parellel with the centre line of the aeroplane through all
angular movements of the rudder; to reduce the degree of
balence, move the cables outboard,

18, rail trimming fleps.- When the cockpit indicator
on the handwheel bracket is at zero the trailing edges of the
tail trimming flaps should be in line with the trailing edge
of the elevator. The chain around the sprocket of the cookpit
handwheel should be symmetrically disposed about the sprocket,
the ends of the chain being approximately 11 in, from the
centre of the sprocket. The chains around each worm gear within
each helf-elevator, should be disposed about the sprockets so0
that their ends are approximately 94 in. from the ocentre of
their respeotive corner sprockets, In front of the elevator
spar, the lengths of cable running forward from the ends of the
bowden casings to the nipples connecting with the fuselage control
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cables should be approximaetely 9 in.; also the connector in the
balance cable should be positioned not more than} in. on either
side of the centre line of the aeroplane.

19, The control should be operated to move the flaps to
their extreme position, up and down, noting that the cable con-
nectors do not foul the fairleads; should the connectors foul
the fairleads the position of the chain on the handwheel
sprocket should be slightly altered. It should also be noted
that, from the feirlead clipped to fuselage cross strut MY, the top con-
trol cable passes to starboard and the bottom cable to port,

FUSELAGE
Airscrew

20. Removal.- Remove the locknut, securing nut and
washer at the nose of the spinner; withdraw the spinner. Remove
the fixing stud and base plate by removing the six nuts, washers
and split-pins securing the base plate to the front flange of
the airscrew hub. Unlock the tabwashers and remove the twelve
nuts securing the front flange of the airscrew hub; remove the
front flange and airscrew.

UNDERCARRIAGE
Compression leg

2l. Wsrning.- It is extremely important to note that
the alr pressure must be released before attempting any dis-
mantling operations; failure to observe these precautions may
result in a serious accident .

22. General.- Each oleo-pneumatic compression leg contains
3,28 pints of type A anti-freezing oil (Stores Ref,34A/43 and 46 )
with eir at the following pressures to suit various loadings of
the seroplane; the table is not to be taken as authorizing weights
in excess of those laid down in the Weight Sheet Summary.
Welght of seroplane (1b.) 5,850 6,000, 6,100 6,200
Pressure (1lb,.per sg.in.) 362 370 377 385
Wnen checking the air pressure and/or the oil level, the aeroplane
should be supported with the appropriate leg clear of the ground.

23, The compression legs are supplied as spares with the
correct quantity of oil, but with air at atmospheric pressure;
they should be stored in this condition with the air cylinder
uppermost. It is advisable however to check the oil level (aee
para.26) before charging with air to the pressure stated in
para.22; it is also advisable-to check the o0il level of a
compression leg which has been installed on a aeroplane and
from which oil has escaped through the air valve due to the
valve having been opened to permit easy closure of the leg when
testing undercarriage movements and clearances,

24, Once the compression legs are charged with oil and
air as required, it is advisable not to interfere with them
unless there is evidence of air or o0il leakage, The following
notes will assist in the diagnosis of faults:-
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(i) With the oil level correct, the air pressure is too
low if less then 3% in. of the sliding portion of the
piston tube is exposed,

(ii) With the oil level correct, the air pressure is too
high if more than 4% in. of the sliding portion of the
piston tube is exposed.

(iii) With the air pressure correct, the oil level is too
low if the piston trevel is excessive an e
seroplene rolls laterally on a turn.

(iv) With the air pressure correct, the o0il level is too
high if the leg is harsh in action,

(v) Excessive quantities of oil on the piston and
aettaechment fitiings usually denote that the glend
Eackings are worn and need replacement, A leakage

rom this source can be temporerily remedied by
tightening the gland nut but new ringe should be fitted
(see psre.32) as soon as is convenient.

25. Checking air pressure.,- Trestle the seroplane
(see pare.5) until the undercarriage wheels are clear of the
ground and connect the pipeline from the Vickers pump to the air
valve; charge the line to the pressure required in the compression
leg. Open the air valve two turns and read the pressure on the
gauge incorporated in the pump. If & cylinder is used for
charging purposes, an air pressure gauge should be incorporated
in the pipeline from the cylinder to the air valve,. .

26, Checki otl level.~ If the aseroplane has just
lended or taxied, the oil will be in an aerated condition and it
is therefore advisable.to wait for approximately 15 minutes
before checking the o0il level, Trestle the aeroplane until the
undercarriage wheels are clear of the ground; unscrew the sir
velve slightly end wait until the air pressure inside the
compression leg 1s equal to that .of the atmosphere, Recharge
the compression leg with air until the internal pressure is
approximately 50 1b, per sq.in.; ellow the oil to settle for a
few minutes and then open the oil level plug three or four turns,
If the sir esceping through the 0il level valve is free of 0il,
the oil level is too low but if large quantities of oil are
ejected with the air, the oil level is too high; if the esceping
air only carries a small amount of oil mist, the level may be
faken as correct.

27. Lowering oil level.- Trestle the seroplane until the
undercarriage wheels are clear of the ground., Unscrew the oil
valve slightly and allow air to pass through the leg from the
pump or cylinder until oil no longer escapes with the air; if the
air is passed through the leg too rapidly, it may lower the oil
level more than required. Shut off the air supply and weit two
or three minutes for the 0il to settle to a common level both
inside end outside the piston tube; repeat the process until the
escaping air only carries & small amount of oil mist,

28, Raising oil level.- Aifter trestling the seroplane
until the undercarriage wheels are clear of the ground, pump in
an excess of o0il end lower the oil level as described in para.27,
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29, Lubricatbion,~ When lubricating the glend at the
lower end of the cylinder tube, it is important that the gland
should only receive sufficient o0il for iis proper lubrications
if large quantities of oil are forced into the gland, some may
find its way into the cylinder tube and inerease the o0il content
of the leg.

30, Checkin land packings.~ It may be found that a leg
which has been sfanding in one position for a long period is
somewhat sluggish in action due to the 0il attacking the
compoesition of the packing ringse and causing temporary adhesion
to the piston. This should rectify itself after a short pericd
of taxying, but if it persists the gland should be removed and
cleaned,

31. Remnving piston tube and gland packing.~ Unscrew the
0il level valve and release the air from the cylinder, at ths
seme time pumping in o0il through the air valve; when oil only is
expelled, screw down the oil velve and remove the gland capping
ring, the scraper ring and the gland nut. Remove the six bolta
situated sround the cylinder tube midway between the gland and
the lugged collar for the radius rod and side stay; this will
permit the splined ring within the cylinder to be withdrawn when
the piston tube is removed. Continue pumping coil into the
oylinder until the gland tubular cepping ring and the packing
are forced out from the cylinder tube. Unscrew and remove the
packing supperting ring; withdraw the piston tube and with it
the internal splined ring.

32, Fitting rew gland packing rings,~ The new rings
should be soaked in type A anti~freezing oil for st least twelve
hours before they ere reguired for fitting, With the oil and
air valves closed, invert the cylinder tube and, after ensuring
thet the oil hes been well dreined from the cylinder tube, pour
in 3,28 pints of type A anti-freezing oil; insert the piston tube
but do not displace the o0il, Having removed the stub axle from
the piston tube, slip the packing supporting ring over the piston
tube and sorew if into the cylinder tube, Slip the new packing
ring over the piston tube (with its feather edge inwards) and
follow it with the tubular capping rings; tap the pasking into
place, using a wooden drift upon the outer énd of the tubulsr
oa{ping ring, Sorew the gland nut dowa on to the ring and
slightly inorease the pressure to ensure that the packing is
in its correct position; release the gland nut sbout one turn to
permit the packing to expand and work sutometicaelly., it the
scraper ring and gland capping ring over the piston tube; tighten
the gland capping ring end lock it with wire, When replacing
the six securing screws for the internal splined ring, it is
essential that the copper weshers ere annealed immediately before
use,

Wheels

33, Removal,- Note the position of the stirrup in order
that it may be reritted exactly in its original positlon; in most
cases there is only one possible position of the stirrup that
will allow the bolt to register with both the slotted nut of the
axle and the shank of the stirrup. Jack the seroplane until the
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undercarriage wheels are cleer of the ground, remove the split-
pin through the stirrup locking nut and remove the stirrup.
Remove the nut and bolt securing the wheel reteining nut;
unsorew the wheel retaining nut and withdraw the wheel from the
axle. After refitting the wheel and stirrup, the position of
the stirrup should be checked by retracting the undercarriage.

34, R ki bearings with lubricant.- The lubricant y
should be smeared over the central portion of the wheel axle .
before the wheel is refitted; care must be taken not to apply

more lubricant than is necessary, as any excess will be thrown

outwards on to the brakes by the rotation of the wheels,

Micro~switches

35. Testing.~ The plungers of the micro-switches, which
are in circuit with the warning devices, should operate under
a load of 1 1b, % 4 oz,

Single undercarriasge units

36, Retraction.- By disconnecting the latch operating
cable of one unit, it is possible to retract the other unit
geparately, but this practice is not desirable as damage to the
gear may result if the latch should slip. When it is required
to retract a single undercarriage unit, the other unit should
be held down by external means, e.g., & weight or a picket.

TAIL WHEEL UNIT ‘II’

Compression leg

37. General.~ 4ll parts of the compression leg are self-
adjusting for wear except the friction band, which may need
adjustment (see para.38) to prevent undue oscillation of the
wheel when taxying., The free play, up and down, in the
compression leg should not exceed in., If excessive movement is
present, remove the bolt securing the top attachment fitting;
remove the fitting and the spigot cap., Place the requisite
number of steel washers on top of the main spring and reassemble
the leg. When checking the wear between the inner and outer tubes,
it should not be possible to insert a 0,030 in, feeler for any
eppreciable distance.

38, Adjusting friction band.~ The damping of the
castoring sction provided by the friotion band may be varied by
eltering the tightness of the band by means of the clip bolt, If
the distance tube is removed, care should be taken that it is
replaced, as undue tightness of the band will interfere with the
correct functioning of the self-centring device.

HYDIRAULIC SYSTEM .
General
39, Absolute oleanliness is essential for the satisfactory

operation of the hydraulic system; a diagram of the system is
given in fig.13. It is essential that the fluid is maintained
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at the correct level in the handpump, otherwise air is likely

to be pumped into tne system; the handpump reservoir should be
full when the seroplane is in flying position., When replenish-
ing, the filter must remain in the filler neck and only clean
fluid should be used; cere should be taken that the fluid is

not spilled ss it may remove the protective coating from parts
with which it comes in contasct. VWhen it is necessary to drain
any part of the system and retain the fluid for further use, the
receptacle used must be scrupulously clean as ordinary oil or
grease may injure the gland end jointing compositions employed
in the system., When pipelines are disconnected, the ends of the
pipes must be protected asgainst the entry of dirt and drain
plugs or other components must be thoroughly examined before
reassembly to ensure freedom from foreign matter,

Filling

40, Trestle the aeroplane in the flying position with the
undercarriage wheele just clear of the ground and proceed as
follows:~

(i) With the handle of the selector gear set at neutral,
pour type A anti-freezing oil (Stores Ref.344/43 and 46)
into the handpump reservoir and operate the handpump
until the level ceases to fall; refill the reservoir and
again operate the handpump,.

(ii) Continue to operate the handpump and fill the reservoir
alternately until the fluid level is no longer lowered
by the operstion of the handpump.

(1iii) Disconnect the return pipe at the engine-driven pump,
allow it to fill, reconneot the pipe to the pump and
refill the reservoir.,

(iv) By a similar procedure, fill the larger pipe connecting
the control valve to the filter, using the handpump
if necessary.

(v) Set the handle of the selector gear to WHEELS UP and,
at the piston rod end of one of the undercarrisge jacks,
unscrew the pipe union a few turns to cause a vent.

(vi) Operate the handpump until fluid runs freely from the
vent, retighten the pipe union and refill the reservoir,

(vii) At the other undercarriege jack, repeat the process set
out in (v) and (vi) above and again fill the reservoir,

(viii) Operate the handpump to bring the undercarriage into the
retracted position end, if necessary, refill the
reservoir,

{(ix, Set the handle of the selector gear to WHEELS DOWN and,
at the anchored end of one of the undercarriesge jaocks,
unscrew the pipe union a few turns to cause a vent,

(x) Operate the handpump until fluid runs freely from the
vent, retighten the pipe union and refill the reservoir,
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(xi) At the other undercerriage jack, repeat the process
set out in (ix) and (x) above and again fill the
reservoir,

(xii) Operate the handpump to bring the undercarriage into
the alighting position end, if necessary, refill the
reservoir,

The jacks and pipelines of the undercarriage system should now
be full of fluid.

41, Will the flap system in a similar menner to that
described for the undercarrisge in para,40,

42, After 