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NOTES TO OFFICIAL USERS

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

where an order or leaflet contradicts any portion of this
publication, an emsndiwent liet will generally be lasued, but when
thia ia not done, tlie order or leaflet must be teken as the over-
riding suthority.

Where emendm-nt acticrn hes taken place, the number of the
amendieent list concerned will be found at the top of each page affected,
and amendmentisof technical importance will bs indicated by a vertical
line on the left-hend side of the text against the matter amended or
added. Vertical lines relating to previoua azendments to a page are
not repeated. If complete revision of any division of the book
(e.g. a Chepter) 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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LEADING PARTICULARS

Name.. Lancaster I and III
Type ... Four engine, mid-wing monoplane
Duty .. Heavy bomber and troop carrier

PRINCIPAL DIMENSIONS

COmpleto airoraft
Span ... 102 ft. 0 in.
Length, tail up 69 ft. 6in.
Length, tail down ... 68 ft. 10 in.
Height, tail up, to top of fins 20 ft. 6in.
Height, tail down, to top of whip aerial .. 20 ft. 4 in.
Main plane
Aerofoil section, root N.A.C.A.23018
Chord, at root . 16 ft. 0 in.
Chord, at wing tip ]omt (43 ft 2:61i m from
centre-line of fuselage) ... . 9 ft. 2:43in.
Incidence ... 4°
Dihedral, outer plane on datum 7°
Dihedral, outer plane, on top of rear spar 519 .
Aileron span (actual length) . 17 ft. 3} in.
Aileron mean chord.. . 2 ft. 6in.
Tail plane
Span ... . 33 ft. 0in,
Mean chord (mcludmg elevator) 7 ft. 0in,
Incidence ... . 2° 30
AREAS
Main plane, including ailerons (gross) ... 1,300-0 sq. ft.
Main plane, including ailerons (net) 1,205-0 sq. ft.
Ailerons, total, including tabs 855 sq. ft.
Trimming tabs (two) ... 1-4 sq. ft.
Balance tabs (two) 2:2 sq. ft.
Flaps, total . 146-0 sq. ft.
Tail plane, mcludmg elevators a.nd ‘tabs . 237-0 sq. ft.
Elevators, total including tabs 87-5 sq. ft.
Trimming tabs (two) 2-9 sq. ft.
Balance tabs (two) . 4-2 sq. ft.
Fins and rudders, total, mcludmg tabs ... 111-4 sq. ft.
Rudders, with tabs ... 41-2 sq. ft.
Trimming tabs (two) 2:2 sq. ft.
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CONTROL SURFACES—SETTINGS AND RANGES OF MOVEMENT
(Linear dimensions measured on chord of arc of trailing edge)

Ailerons
T nmmmg mbs
Elevators
Trimming taba.
‘Trimming tabs lmear travel
Rudders .
Trimming tah

lrlmmmg tab linear tra\ el

Flaps ..

Up 16°; down 16°

Up 19°; down 19°

Up 28°; down 14%°

Up 6°; down 6°

U-58 in. up and down
Inwards 22§°; outwards 22}°
Inwards 22°; outwards 22°
1§} in. inwards and outwards
Down 564°

UNDERCARRIAGE
Main wheel units

Tvpe ...

Track..
Shock- a.bsorber struts .
Air pressure (no load)...
Wheels
Tyres
Tyre prebsure
Brakes ... . ..
Working pressuro

Two retractable, single wheel
units with twin shock-absorber
struts

23 ft. 9 in.

Dowty oleo pneumatxc

Dunlop AH 2238(l7~5 in. x 19in.)

Dunlop SK.A.841 (24in. x 19in.)

43 Ib./sq. in.

Dunlop pneumatic AH.8039

80 Ib./sq. in.

Tail wheel unit

Shock-absorber strut .
Air pressure (no load)...
Wheel

Tyre ... .
Tyre pressure

Non-retractable, castoring

Dowty oleo-pneumatic

650-700 1b./sq. in.

Dunlop AH.8013 or SK.A 887
{10 in. X 10 in.)

Dunlop NX.30 (12-5 in. x 10 in.}

60 1b./sq. in.

HYDRAULIC SYSTEM

Fluid ...

Pressurc at which automatic cut-out

operates ...
Accumulator mﬂatmn preqsure

Name...

Tvpe ...

Specification D.T.D.44C
Stores Ref. 34A/43-46)

800 Ib./sq. in.
220 Ib./sq. in.

Merlin XX (Lancaster I)

Merlin 28 or 38 (Lancaster I1I)

12-cylinder, 60° V-type pressure
cooled, two-speed supercharged
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Number
Fuel ...
0Oil

Coolant

Qil dilution system-—-

A P2062A4 & C Vol d, Leading Particulars

Your

See A.P.1464,C.37. W

See A.12.1464/C.37.W

30, ethylenc-glycol (D.T.D.344.\
Stores Ref. 33C/559) and 70°,,
distilled water.

Valve ref. SU, 1567
Voltage ... 24
Jet ref. ... SU, 1561
Size of jet 0-089 in. dia.
Fuel pumps ... Pulsometer, tvpe FB. Mk. I
Note.- -Aircraft not incorporating
Mod. No. 539 are fitted with
immersed fuel pumps:
Type EPL Mk. II-17 (No. 1 tanks)
EP1. Mk. 1I-29 (No. 2 tanks)
EPL. Mk. I1- 1 (No. 3 tanks)
PROPELLERS
(1) (i)

Type ... de Havilland Nash Kelvinator
type No. 5140, type No. A5/138,
variable pitch, variable pitch,
hydromatic hydromatic

Control Constant-speed Constant-speed
and feathering and feathering
Fine pitch  25° 22°

Pitch settings Feathered
pitch ... 90° 89°

Direction of rotation Right-hand Right-hand
tractor tractor

TANK CAPACITIES
Main fuel tanks (three port and three star-

board)—
No. 1 tanks 580 gals. each
No. 2 tanks 383 gals. each
No. 3 tanks ... 114 gals. each
Total fuel, port or starboard 1,077 gals.
Total fuel in main tanks 2,154 gals.

F.S.[2
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Overload tanks in bomb cell (one or
two may be installed) . .
Oil tanks {two port and two starboard)—

400 gals. cach

oil... 374 gals. each

Inboard tanks air space... 44 gals each

i oil... 37} gals. each

Outboard tanks air space... 44 gals. each
Total 0il ... 150 gals.

Note.-—Aircraft L.7527 to L.7532 inclusive are fitted with four fuel tanks only
(two port and two starboard) with the following capacities:— '
No. | tanks 580 gals. each
No. 2 tanks 275 gals. each

Total fuel, port or starboard 855 gals.
‘Total fuel in main tanks 1,710 gals.

AIRSPEED INDICATOR PRESSURE HEAD

. Port side of fuselage nose
00
2 ft. 7-4 in.

Position .
Incidence (in flying position)
Distance from centre-line of aircraft







unit§ are completely faired in by doors which are interconnected to the shock-
absorber struts and automatically closed when the wheel retracts. A compressed
air system is installed for lowering the main wheels in an emergency.

7. The four engines, which are equipped with two-speed superchargers, are
mounted on nacelle structures built out from the centre and outer plane spars.
Fuel is normally supplied to the port and starboard engines from the port and
starboard tanks respectively, but when required, the four engines may be fed
from one side by means of a balance cock system. The oil tanks are mounted in
the engine nacelles behind the fireproof bulkheads. The engines are pressure-
cooled and are fitted with constant-speed propellers. The coolant radiator is
mounted in a duct underneath the engine and is fitted with a thermostatically-
controlled shutter. The outboard engines are protected by armour plate fitted
to the bottom of the fireproof bulkhead and to the bottom of the nacelle front
former. A single pump mounted on each inboard engine supplies power for the
hydraulic operation of the retractable undercarriage units, main plane flaps,
bomb door jacks, carburettor air intakes and fuel jettisoning. A single pump
mounted on each engine supplies the power for each turret, i.e. front, mid-upper
mid-lower and rear. An R.A E. compressor mounted on the port inboard engine,
working at low pressure, operates the automatic controls and a Heywood
compressor on the starboard inboard engine, working at high pressure, operates
the pneumatic brake and radiator shutter system, and on the Mk. III, the slow-
running cut-outs also. Vacuum pumps are mounted on cach inboard engine
and operate the gyroscopic instruments on the instrument-flying panel. The
engines are started electrically from ground accumulators or from the aircraft’s
own accumulator, and hand-turning gear is provided for mairtenance purposes
only. . ’

8. The gun armament consists of -303 in. Browning guns in hydraulically
operated turrets, two in the nose turret, two in the mid-upper turret, two in
the mid-lower turret and four in the rear turret. Various bomb loads may be
carried in the bomb compartment in the lower portion of the fuselage; these
include small-bomb containers, mines and bombs from 250 1b. to 4,000 Ib.
each. The bomb doors, which are hydraulically controlled, must be opened
before the bombs can be released.

9. A 24-volt electrical installation is provided, the power being supplied
from two 1,500 watt generators, one on each inboard engine. These generators
work in conjunction with four 12-volt, 40-Ah. accumulators, interconnected
to give a 24-volt, 80-Ah. supply to operate all the services. An electrical
services panel and an auxiliary fuse panel on the starboard side of the fuselage
just forward of the front spar carry the fuses and charging instruments. The
radio equipment consists of a T.R.9F or T.R.1196 set remotely controlled by the
pilot, a T.R.1335 set at the navigator’s station, and a T.1154—R.1155 set at the
wireless operator’s station. Beam approach, R.3003 or R.3090, and T.3135/
R.3136 equipment is also installed.

10. Hand operated de-icing equipment is installed for the air-bomber’s
window and the pilot’s windscreen.
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SECTION 1—CONTROLS AND EQUIPMENT FOR PILOT
AND
GENERAL EMERGENCY EXITS AND EQUIPMENT

Note.-~This Section covers the controls and equipment in the pilot’s cockpit and

equipment elsewhere in the aircraft, with which the pilot should be
acquainted. The layout of the various items is illustrated and annotated
in figs. 1 to 4 at the end of the section, each item being given an individual
number. Where an item appears in more than one illustration the same
reference number is used in each instance.

INTRODUCTION

1.

The Lancaster 1 and 11l arc heavy bombers, the former having four

Merlin XX and’ the latter four Merlin 28 or 38 power plants; both have de
Havilland or Nash Kelvinator fully-feathering propellers.

MAIN SERVICES

2.

(1)

(i)

R.S./1

Fuel svstem—
v Three self-scaling tanks are fitted in each wing, numbered 1, 2 and 3
outboard from the fuselage, and of the following capacities:—

Port and starboard No. 1: 580 gals. each
Port and starboard No. 2: 383 gals. each
Port and starboard No. 3: 114 gals. each

— \

1,077 gals. each side
or 2,154 gals. in all.

Provision is made on some aircraft for carrying one or two 400 gallon
tanks fitted in the bomb cells; these tanks are connected so that their
contents may be transferred into either or both No. 1 wing tanks and
thence to the engines. When the maximum bomb load is carried,
the No. 2 tanks should be filled first, and the remainder of the fuel
put in No. 1 tanks.

Note.—In a few early aircraft two tanks only are fitted in each wing

as follows:—
.2 inner tanks at 580 gals. 1,160 gals.
2 outer tanks at 275 gals. 550 gals.

Total 1,710 gals.

Fuel system variations between Mk. I and Mk. 111 asycraft.—The
Merlin 28 or 38 engines of Mk. III aircraft have Stromberg injection-
type carburettors fitted with a vapour vent system and electro-
pneumatically-operated slow-running cut-out controls, and the fuel
pressure at which the warning lamps operate is raised from + 6 to
+ 10 Ib./sq. in. Except as required by the starting instructions, it is
most important with this carburettor nsver to switch on the fuel tank
electric pumps when the master cock is open and the engine stationary,



(iii)

(iv)

(v)

unless the slow-running cut-off switch is in the IDLE CUT OFF
(down) position and the air supply pressure not less than 120 Ib./sq. in.,
otherwise fuel would be sprayed into the supercharger. The carburettor
must remain full when the engine is stopped, or much difficulty will be
experienced in starting again. The master engine fuel cock must,
therefore, remain open until the engine has been stopped by moving
the slow-running cut-out switch to the IDLE CUT OFF position.

The fuel systems in each plane, for port and starboard engines, are

identical and entirely independent, but are interconnected by a cross-
feed pipe and cock. This cock is normally kept shut. Two tank
selector cocks are situated on the observer’s panel, but the pilot has the
four engine master cocks under his control. (For details of fuel cock
controls, see para. 24.)

Electric fuel pumps.—Originally immersed pumps were fitted in all
tanks; Mod. 5§94 (temporary) removed the immeérsed pumps from No. 1
tanks and fitted stack pipes in their places. This Mod. was later
replaced by Mod. 512 which replaced the immersed pumps in No. 1
tanks and incorporated a suction by-pass at No. 1 and No. 2 tanks
to allow fuel to be drawn from the tanks when the pumps are not in use.
No. 3 tank (see fuel system diagram, fig. 7) is used to replenish No. 2
tank by switching on No. 3 tank pump. In aircraft incorporating
Mod. No. 539 all the immersed pumps are replaced by Pulsometer
Mk. I pumps which also have a suction by-pass at No. 1 and No. 2
tanks to allow fuel to be drawn from the tanks when the pumps are not
in use. When the 400-gallon tanks are fitted in the bomb cells they
each have a Pulsometer Mk. I pump fitted to enable their contents to be
transferred to the No. 1 tanks.

Use of electric fuel pumps.—The main use of the electric fuel pumps
in No. 1.and 2 tanks is to maintain fuel pressure at altitudes of
approximately 17,000 ft. and over in temperate climates, but they are
also used for priming the carburettors before starting the engines, and
at take-off the pumps in the tanks being used should be switched on
(but see Para. 2 (ii)). This is a precaution against fuel shortage during

- take-off and is necessary also because if one engine fails during take-off

and the electric fuel pump is not on, air may be drawn back into the
main fuel system before the master engine cock of the failed engine
can be closed, thus causing the failure of the other engine on the same
side. (In an emergency, of course, it is permitted to take off without
the pumps being switched on, but in this case if an engine fails during
take-off, its master fuel cock must be turned off immediately.) The
pumps should also be switched on at any time when failure of the fuel
pressure is indicated by the- warmng lamps; and when an emergency
renders it necessary to run all engines from one tank, by opening the
cross feed cock, the pump for this tank should be switched on. (See
Pilot’s Notes for management of the fuel system.) .

. 3. Hydraulic system—

(@)

Four pumps, one on each engine, supply the gun turrets,

Pump on: Operates turret:
Starboard outer engine Upper mid.
Starboard inner engine Front
Port inner engine Lower mid.

Port outer engine Rear
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(ii) Two pumps are fitted (one on each inboard engine) and feed the foliowing

services:—
Main wheel units Carburettor air intake shutters
Flaps Fuel jettisoning
Bomb doors

4  Pneumatic system.—Two compressors are fitted, one on each in
engine, and feed the following services by means of the air container which is
behind the front turret:—

Wheel brakes Two-speed superchargers (Mod. No. 465)
Radiator shutters Slow-running cut-outs (Mk. I1I only)

5. Electrical system.—One 24-volt, 1,000-watt generator is fitted on each
of the inboard engines. These generators are connected in parallel and feed the
following services:—

Charging accumulators Radio equipment '
Propeller feathering Landing lamps control
Flap and main wheel Engine starting
indicators Dinghy inflation
Pressure head heating  All the usual lighting and other services
Immersed fuel pumps

Note.—On later aircraft the power of these generators is increased to 1,500
watt each.

ATRCRAFT CONTROLS ,

6. Control column and ruddsr bar.—The handwneel control column is con-
ventional in operation. A bomb-release button (36) is incorporated on the
handwheel. The rudders are operated by pendulum pedals (28). Each footrest
is independently adjustable by lifting it up and moving it over the spring-loaded
ratchet mechanism provided ou each arm of the pedal.

7. Flying control locking gear.—This gear (see fig. 6) is stowed on the
starboard side of the fuselage just aft of the wireless operator’s seat and consists
of :—

(i) A strut fastened to the top of the pilot’s seat and to a bracket on the
control column.

(i) A strut inserted at one end into the port cockpit rail, and fitted by two
screwed hooks to prevent it rotating.

(iii) A T-tube with the transverse member inserted in the hollow footrest

of each rudder pedal and the other end attached to the bracket on
the control column.

8. Automat.ic control.—Mk. IV automatic controls are fitted, the master
switch (64) being on the pilot’s auxiliary panel. For operation, see A.P.2095/16.

9. Suction pump change-over cock.—A suction pump is mounted on each
inboard engine, and the change-over cock (15) is on the right side of the
instrument panel.

F.S./2



10. Trimming tabs.—1he aileron (52}, elevator (53) and rudder (56) trimming
tabs are controlled by handwheels on the right of the pilot’'s seat; these wheels
operate in the natural sense. Indicators are provided beside the handwheels
to show the position of the tabs.

11.  Undercarriage control.—The lever (54) controlling the hydraulic operation
of the undercarriage is on the right of the pilot’s seat aft of the trimming tabs
mechanism and has two positions only. To retract the undercarriage the lever
is pulled up. A spring-loaded safety bolt (55) must be held aside before the
lever can be raised, but automatically engages when the undercarriage is
lowered. A warning horn is also provided, but only works in conjunction with
the throttle levers of the inboard engines. The tail wheel unit is fixed.

12. Undercarriage indicator.—This instrument (37) is mounted on the left-
hand side of the instrument panel and operates as follows:—

l.ocked DOWN two green lights
Unlocked two red lights
Locked UP ... no lights

The lights can be dimmed for night use by rotating the knob at the centre ot
the indicator. A change-over switch is provided below the indicator switch (4)
to bring into operation an auxiliary set of green lamps in the event of failure
of the primary set. An additional set of red lamps is wired in parallel and light
with the primary set. The indicator switch is fitted beside the main ignition
switches; a bar attached to the switch knob prevents the ignition being
switched ON until the indicator is switched ON.

. 13. Flaps control.—The push-pull handle (51) controlling the hydraulic

operation of the flaps is also on the right of the pilot’s seat in front of the tab
controls. To lower the flaps, the handle is pushed down until the indicator (38)
on the left side of the instrument panel shows the required setting, when the
handle should be returned to the neutral position, which is indicated by a
spring-loaded catch. The flaps are raised by pulling the handle up; the handle
should afterwards be returned to the neutral position. The flaps indicator is
controlled by a switch (39) mounted immediately above it.

14. Hydraulic hand pump.—In the event of failure of the engine-driven
hydraulic pumps, the hydraulic system can be operated by means of a hand pump
situated on the port side of the fuselage, just aft of the front spar.

15. Emergency operatien of main wheel units and flaps.—If the hydraulic
system fails, the undercarriage and flaps can be lowered by compressed air.
The control consists either of a cock just aft of the front spar on the starboard
side, or of a knob just forward of the air observer’s instrument panel. When the
emergency control is operated the undercarriage is lowered irrespective of the
position of the normal control lever, and compressed air is admitted to the flaps
control valve. After the undercarriage is lowered, the flaps may be lowered by
operating the flaps control, which admits the air pressure to the flap jack. The
flaps can be raised again, but this should only be done in extreme emergency, as
there may not be sufficient air pressure to lower them again; also in raising the
flaps by this method, extreme care must be taken to raise them slowly, by stages.

16. Main whesl units safety links.—Two red-coloured jury struts are
provided for fixing into the main wheel units frames when the aircraft is on the
ground. These struts prevent the wheels from being accidentally retracted.

B
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17. Brakes.—The pneumatic brakes lever with parking catch is on the
pilot’s handwheel. Differential control is provided by the rudder pedals, and a
triple pressure gauge (20) is fitted on the right side of the instrument panel.

ENGINE CONTROLS

18. Throttle and mixture controls.—There are four throttle levers (26) and,
in Mk. I aircraft not incorporating Mod. No. 630, a single mixture control (25)
mounted in the centre of the cockpit below the instrument panel. There is an
interlocking arrangement between the throttles and mixture lever whereby the
latter, if in WEAK, is automatically returned to NORMAL if the throttles are
closed. A friction adjuster (49) is fitted on the side of the quadrant.

19.  Automatic boost cut-out.—This lever (29) is on the extreme left of the
control quadrant, and is pulled down to operate the control. The lever is
locked in either position by a spring catch. -

20. Propeller controls and feathering switches.—Four propeller speed control
levers (27) are fitted below the throttles. To increase the engine speed the
levers are moved upward. Four push-buttons {17) on the right side of the pilot’s
instrument panel are used for feathering the propellers. To feather a propeller
the appropriate button should be pressed and finger retmoved; the switch will
return to normal after the propeller has feathered. To unfeather the propeller,
the knob on the panel should be pressed and held until the propeller rotates at
1,500 r.p.m.

21. Two-speed supercharger control.—In aircraft incorporating Mod. No. 465
the superchargers are controlled by electro-pneumatic rams which are operated
by a double switch, near the centre of the instrument panel. A warning lamp
shows if the switch is moved to the F.S. (down) position when the main wheels
are lowered. On aircraft retaining the manual control the lever is on the right
‘side of the starboard master fuel cocks. With the lever in the UP position
FULIL (S) gear is engaged.

[ 4

22.  Carbuysttor air intake control.—-These shutters are hydraulically operated.
On early aircraft the control lever is mounted on the floor below the navigator’s
table and behind the radio set. On later aircraft the control is brought forward
and upward to the port side of the pilot’s floor. The positions of the control
lever are:—

AFT for COLD air
FORWARD for HOT air

23. Radiator shutters.—These are pneumatically operated, the control
being entirely automatic, by means of an electricdl thermostat.

24. Fuel cock controls.—The pilot controls the four master cocks from
levers (23) on either side of the control pedestal. The controls {(83) for the tank
selector cocks are situated at the observer’s panel, and the cross-feed cock is
mounted on the floor just forward of the front spar, with the control handle
visible through the front spar cover. When the 400-gallon tanks are fitted in
the bomb cells they each have an ON-OFF cock situated behind the front
spar in the middle of the fuselage.

FS.3



25.. Slow-running cut-outs—

(iy Mk, I aircraft—These are interconnected with the pilot’'s master
engine cocks, and are operated when the cocks are closed.

(i) Mh. III aircrafi.—The cut-outs are operated by electro-pneumatic
rams, four switches on the instrument panel just above the engine
starter buttons controlling the individual engines. These switches
each have two positions, the top one being the engine RUNNING
position and the bottom one the IDLE CUT OFF position (for
starting and stopping).

26. Electric fusl pumps.—One pump is fitted in each fank and the controlling
switches (84) are on the observer’s panel.

27. Ignitién switches.—Eight ignition switches (6) are fitted at the top
centre of the instrument panel and may be operated individually, or in unisen
by means of a bridge plate.

28. Engins starting.—An induction priming pump is mounted in each
inboard nacelle and serves both the inboard and outboard engines. Carburettor
priming is effected by switching on the electric pumps in the selected tanks.
The engine starter buttons (10) and the booster coil switch (9) are mounted on
the, right-hand side of the pilot’s instrument panel.

29. Electrical master changs-over switch.—This GROUND/FLIGHT switch
is fitted on the starboard side of the fuselage just aft of the front spar, and is for
isolating the aircraft batteries when the outside accumulators are connected,
or when the aircraft is not in use.

30. Generator swilches.—On early aircraft generator switches are on the
electrical panel on the starboard side of the fuselage and shpuld be on during
flight. On later aircraft these switches are not fitted.

31. Oil dilution system.—The push-buttons (72) for the oil dilution valves
are mounted on the observer’s panel (for times of operation, see Sect. 4, Chap. 2.)

32. Engine instruments.—Four boost gauges (7) and below them four engine-
- speed indicators (8) are mounted at the centre of the pilot’s instrument panel.
The following indicators are mounted on the observer’s instrument panel:—

Oil pressure (75) Fuel pressure warning lamps (71)
Oil temperature (77) Fuel contents gauges (79)
Coolant outlet temperature (78)

Note.—The fuel pressure warning lamps and fuel contents gauges are
controlled by a switch fitted below them; this switch (81) should
always be left on in flight.

COCKPIT ACCOMMODATION AND EQUIPMENT
33. Seating—

(i) The pilot’s seat is provided with hinged armrests (57) and is adjustable
for height by a lever (63) on the left-hand side; the safety harness is
released by a lever (50) on the right armrest. Armour plate is fitted
to the back of the seat, including a hinged panel behind the pilot’s
head.
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(i1) The second pilot’s seat is on the starboard side of the cockpit. The
backrest is a strap of canvas webbing, and a tubular footrest is mounted
beneath the pilot’s floor. When not in use the backrest is released
from the attachment to the first pilot’s seat and the end dropped
between the formers which carry the second pilot’s seat. The seat is
then folded up against the fuselage starboard side, and secured by a
strap to the cockpit rail. The footrest is slid under the pilot’s floor.

34. Entrance door.e—This is on the starboard side of the fuselage forward
of the tail plane. Tt is provided with a short detachable ladder which is stowed
in the fuselage ncarby.

35. Direct vision window.—On each side of the windscreen there are hinged
windows which may be opened for direct vision if the windscreen is obscured.
If the window frame is frozen, gradual unscrewing of the release knob will
force the window inwards thus breaking the ice.

36. Cockpit heating.—The admission of hot air into the cdbin is controlled
by a knob on each side of the fuselage just forward of the front spar; to introduce
hot air turn knob counter-clockwise. Two adjustable extractor louvres are
provided in the fuselage nose.

37. Oxygen.—The pilot’s flexible oxygen pipe is secured by spring clips
to the port cockpit rail. The economiser is located below the rear end of the
pilot’s floor together with the second pilot’s economiser and flexible pipe.
A regulator (16) which controls the supply throughout the aircraft is fitted on
the right of the instrument panel. A portable oxygen bottle for the pilot is
stowed on the lower starboard side of the cockpit.

OPERATIONAL EQUIPMENT AND CONTROLS
38. Camera.—A push-button control for the F.24 camera in the nose, is
mounted on the starboard cockpit rail.

39. Glider release.—A handle just forward of the flaps control operates
the glider release mechanism when the latter is installed.

40. Bomb door control.—The bomb doors are opened hydraulically by pushing
down the lever (67) on the left of the pilot’s seat. The bomb release system is
inoperative until the doors begin to open. *

Note.—As fifteen minutes of puniping is necessary to open the bomb doors by
hand pump, it is recommended that the bomb doors should be
opened by the pilot before the engines are switched off, if it is
subsequently required to ‘“‘bomb up”’.

41. Bomb release button.—The pilot may release, by means of the button
(36) on the handwheel, single bombs or sticks of bombs fuzed, selected and set
by the air bomber.

42. Flares.—Eight reconnaissance flares are fitted in the fuselage, aft of
the rear spar, five on the starboard side, and three on the port side.

43. Sea ma;king egquipment.—Six holders are provided on the fuselage, at
the flare station (three on the port side and three on the starboard) for carrying
sea markers or flame-floats.
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NAVIGATIONAL, SIGNALLING AND LIGHTING EQUIPMENT

44. T.RYF or T.R.1196.—In aircraft fitted with a T.R.9F installation the
remote control is on the canopy struture ab8ve the pilot and the NORMAL/
SPECIAL switch on the pilot’s auxiliary panel on the port side. The set is
under the navigator's table. In aircraft incorporating Mod."No. 612a T.R.1196
set is on the port side just aft of the rear spar. The pilot’s control unit is on the
auxiliary panel, and a “‘press to transmit’’ push-button on the control handwheel.
The pilot’s microphone telephone socket (58) is on the front edge of his seat.

45. Intercommunication.- —The pilot’s call light and push-button (44) are
on the auxiliary panel on the port side of the cockpit. * The panel also carries
a mixer box (59) by which he may switch to intercommunication only, inter-
communication and beam approach together. or beam approach only.

46. DBeam approach installation.—--The beam approach control unit (60) is on
-the auxiliary panel on the port side of the cockpit, and the visual indicator is
on the main instrument panel.

47. D.F. loop aerial.—-A visual indicator is provided above the instrument
panel for use in conjunction with the D.F. loop aerial.

48. Signal pistol.—This is stowed on the top of the front spar, and an
upward firing position is provided in the roof just forward of the front spar;
the cartridges are stowed in spring clips on the starboard side near the firing
position.

49. Navigation, identification and recognition lamps.—The pilot’s instrument
panel is fitted with two signalling switch-boxes. The left-hand box (30} is for
the air-to-air recognition lamps, and the left switch only is used. The right-hand
box (21) controls the upward and downward identification lamps, separately or
together. There are three downward lamps and by means of the switches (31)
above the left-hand box, the required colour, red, green or clear, may be selected.
The electrical panel on the starboard side forward of the front spar carries the
selector switches for the recognition lamps, enabling the colour red, green or
vellow to be selected, and the headlamp switch which also provides for the
headlamp to be put in circuit ‘'with the downward identification lamps. The
navigation lamps switch (66).is mounted on the pilot’s auxiliary panel on the
port side of the cockpit.

§0. Landing ldmp control.—Two switches (3) at the top centre of the
instrument panel control the landing lamps, one switch per lamp. With the
switches at UP the lamps are retracted and switched off, at INTER they are
switched on and moved electrically to Tid-position giving a dipped beam, and
at DOWN thev are in their lowest position and give a normal beam.

DE-ICING CONTROLS

S1. Windscreen de-icing control.—A spray for de-icing fluid can be directed
over the windscreen by operating a hand pump, mounted in the forward end of
the pilot’s floor, on the left-hand side.

52. Prassure hsad heater swilch.—The switch (76) is at the top right-hand
corner of the observer’s panel.
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EMERGENCY EQUIPMENT AND CONTROLS
53. General.—The emergency equipment and exits are illustrated in fig. 5.

54. Fire extinguishers.—The automatic fire extinguishers mounted one in
each nacelle may also be operated by the pilot from push-buttons (19) on the
right of the instrument panel. $ix hand fire extinguishers are provided, of
" which one (68) for the pilot is mounted on the port cockpit rail.

5S5. Parachute and crash exits.—Parachute exists may be made from the
hatch in the floor of the nose or from the main entrance door. The pilot’s
parachute is stowed immediately behind his seat on a panel at the end of the
navigator’s table. The hatch in the nose is released by means of the handle at
the centre, lifted inwards and jettisoned through the hole. Three ‘‘push-out’”
type emergency exits are fitted in the roof of the fuselage, one in the canopy
above the pilot, one just forward of the rear spar, and one above the rear end
of the main floor. These should not be used as parachute cxjts.

56. Dinghy.—A type ] dinghy stowed in the starboard plane may be
inflated and released in any of three ways:—

(i) By pulling the release cord running inside the fuselage along the roof
aft of the rear spar.

(i) From outside by means of the loop on the starboard side adjacent to
the leading edge of the tail plane.

(ili) Automatically by an immersion switch. A special emergency pack is
supplied with the aircraft; it is carried in the dinghy compartment
stowed on top of the dinghy to which it is attached by means of a
lanyard. In addition to this pack, standard emergency packs Type 4
and Type 7 are stowed_on the starboard side of the fuselage, just aft
of the rear spar. The contents of these three packs are given in the
current Appendix A for the aircraft.

57. Crash axe and first-aid outfit.—These items are stowed on the starboard
side aft of the entrance door.

58. Fuel jeltisoning.—The contents of both No. 1 fuel tanks may" be
jettisoned by lifting and turning anti-clockwise the hydraulic control handle on
the left of the pilot’s seat. The flaps should be lowered 15 deg. and speed
reduced to 150 m.p.h. I.A.S. before jettisoning. If the flaps will not lower by
thé“hydraulic system, do not attempt to lower them by the compressed air
system, as this will also cause the undercarriage to lower.

59. Bomb jettisoning.— The complete bomb load (excluding bomb containers})
may be jettisoned after the bomb dgors have been opened, by means of the
]ettlson handle (14) fitted on the nght side of the instrument panel; if bomb
' containers are carried they should be jettisoned first by the bomb container
jettison switch (13) fitted to the left of the bomb jettison handle.

60. R.3003 controls.——The pilot’s master switch {12) and two push-switches
(11) for emergency destruction are on the main instrument panel. These two
- push-buttons (11) also destroy the T.R.1335 set if fitted.
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INSTRUMENT PANEL

Key to Fig. 1
Instrument flying panel.
D.F. indicator.
Landing lamps switches.
Undercarriage indicator switch.
D.R. repeater compass.
Ignition switches (eight).
Boost gauges (four).
Engine speed indicators (four).
Boost coil switch.
Engine starting push buttons (four).
R.3003 emergency switches.
R3003 master switcht
Bomb containers jettison switch.
Bomb jettison control.
Suction pump change-over cock.
Oxygen regulator.
Propeller feathering switches (four).
Air temperature gauge.
Fire extinguisher push buttons (four).
Brake triple pressure gauge.
Signalling switch box (identification lamps).
Two-speed supercharger control.
Fuel cock controls (four).
Steering indicator.
Mixture lever.
Throttle levers (four).
Propeller speed controls (four).
Rudder pedal.
Boost control cut-out.
Signalling switch box (recognition lamps).
Downward identification lamp selector switches,
D.R. compass switches.
D.R. compass deviation card holder.
Automatic controls—speed and steering levers.
P.4. compass deviation card holder.
Bomb release button.
Undercarriage indicator.
Flaps indicator.
Flaps indicator switch.
Beam approach visual indicator.
A.S.1. correction card holder.
Watch holder,
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Key to fig. 2.
LOWER PORTION OF COCKPIT.

Mixture lever.

Throttle levera, (four)

Propeller speed somtrols. (four)
Boost control cut-out,

Automatic controls ~ attitude control.
Intercommunication call light.
Automatic controls - cock control.
Automatic controla ~ pressure gauge.
Automatic controls - cluteh control.
P.4 magnetic compass,

Priction adjusters.

Pilot's harness release lever,
Flaps control,

Aileron trimming tab control.
Elevator trimming teb control.
Undercarriage control.
Undercarriage control safety bolt.
Rudder trimming tab control.
Polding arm rest,

Pilot's mic./tel. sodcet.

Mixer box,.

Beam approach control unit,
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Key to fig. 3.
PORT SIDE OF COCEKPIT.

Automatic controls - attitude control,
Intercammnication e¢all light.
Automatic controls - cock control.
Automatic controls -~ pressire gauge.
Automatic controls - clutch control.
Pilot's mic./tel. socket.

Mixer box.

Beam approach control unit.

Oxygen connection.

Seat operating lever.

Automatic controls - master switch.
T.R.9 switch.

Navigation lamps switch.

Bomb doors control.

Hand fire extinguisher.
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SECTION 3—CONTROLS AND EQUIPMENT AT CREW STATIONS

Introductory

1. The lay-out of the controls and equipment in the fuselage is illustrated
and referenced in fig. 1 at the end of this Section; a key to the items referenced
is given facing the illustration. The fuselage is divided, for description, into
five portions, viz., nose, front centre portion, intermediate centre portion, rear .
centre portion and rear fuselage.

GENERAL EQUIPMENT
Cockpit heating and ventilation

2. The cockpit is heated by warm' air from two radiators mounted in the
main plane leading edge and connected to the inboard engine cooling systems.
On each side of the fuselage, just forward of the front spar, is a control knob
which operates a shutter in the air duct. When turned counter-clockwise it
opens the inlet to the cabin and closes the by-pass to the outer air. To control
the escape of the air from the cabin an extractor louvre is provxded on each
side of the nose of the fuselage.

Oxygen equipment

3. Flexible oxygen connections, with oxygen economisers, flow meters and
cut-off valves, are provided at various points throughout the aircraft, and a
supply is also taken to the front, upper mid and rear gun turrets. The cut-off
valves are opened by the removal of the flexible pipe from the stowage, or in
the case of the turret supplies, by the removal of the dummy sockets. The
main supply is controlled by the pilot by means of a regulator on his instrument
panel. The oxygen bottles are stowed in a crate which forms the frame of
the rest couch in the intermediate centre portion of the fuselage, and a main
high pressure cut-off valve is provided at the front end of the crate. Portable
oxygen bottles are also provided at crew stations.

Intercommunication

4. Microphone-telephone sockets are provided for intercommunication at
each of the crew stations. By means of the change-over system in the care of
the wireless operator, the microphone-telephone sockets used for intercom-
munication may also be employed for transmitting and receiving through the
general purpose radio installation.

EMERGENCY exits and equipment
5. The location of equipment for use in an emergency is shown in Sect. 1.

6. Parachutes.—Stowages for pack-type parachutes are provided at the
following points:—

(i) On the front face of the bulkhead at the rear of the fuselage nose
portion.

(ii) At the forward end of the navigator’s table.

(iii) On the starboard side of the intermediate centre portion, between
the rear spar and the armoured bulkhead.
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(iv) On the starboard side of the rear centre portion above the rear end
of the main floor. ]

(v) On the port side of the rear fuselage aft of the mid gun turrets.

(vi) On the starboard side of the rear fuselage aft of the draughtproof
doors.

7. Parachute and emergency exits.—If time is available all members of the
crew should use the hatch in the floor of the fuselage nose for parachute exits.
The main entrance door should be used as a parachute exit only in extreme
emergency.

8. Emergency exits of the push-out type (these must not be used as
parachute exits) are fitted in the roof, in the following positions:-—
(i) In the canopy above the pilot’s cockpit.
(ii) In the intermediate centre portion.
(i) In the rear centre portion above the end of the main floor.

9. Air[sea rescue equipment.—A type ] dinghy is stowed in the starboard
plane and secured by a coiled cord painter. It may be inflated and released
by any of the following methods (se¢ also A.P.1182, Vol. I):—

(i) By pulling the release cord running inside the fuselage along the roof
aft of the rear spar.

(ii) From outside, by means of the loop on the starboard side adjacent

to the leading edge of the tail plane.

(iii) Automatically, by an immersion switch.

A special emergency pack is stowed on top of the dinghy, to which it is attached
by means of a lanyard. In addition to this pack, standard Type 4 and Type 7
emergency packs are stowed on the starboard side of the fuselage, just aft of
the rear spar. No equipment other than that listed in the current Appendix A
for the aircraft, may be carried in those emergency packs.

10. Fire extinguishers.—Five small hand fire extinguishers are provided
inside the fuselage, mounted near the crew stations, and a larger extinguisher
is stowed on the starboard side of the fuselage just aft of the front spar.

11. Fireman's axe.—A fireman's axe is stowed on the starboard side of

- the rear fuselage just aft of the entrance door.

12. First-aid oulfits.—Three first-aid outfits are located just aft of the door
on the side of the fuselage. Access to the outfits may be obtained either by
a hinged door on the inside or a pull-out panel on the outside.

13. Marine distress signals.—Three marine distress signals, together with
hand shields, are stowed on the port side of the rear fuselage opposite the door.

14, Hydrawlic hand pump.—A hydraulic hand pump is mounted on the
port side of the intermediate centre portion, between the armoured bulkhead
and the front spar. It may be used, in the event of failure of the engine-driven
pumps, for the.emergency operation of the carburettor air-intake shutters
and the fuel jettison system. It is also possible, by fifteen minutes of pumping,

to lower the bomb doors.
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15. Emergency lowsring of main wheels and flaps.—If the hydraulic system
fails, the main wheels and the flaps can be lowered by compressed air. The
control consists either, of a cock just aft of the front spar on the starboard
side, or of a knob just forward of the air-observer’s instrument panel. When
the emergency control is operated, the main wheels are lowered irrespective
of the position of the normal.control lever and compressed air is admitted to
the flaps control valve. Afger lowering the main wheels the flaps may be
lowered by operating the flaps control. The flaps can be raised again, but this
should only be done in extreme emergency, as there may not be sufficient air- .
pressure to lower them again. In raising the flaps by this method, sxtveme care
must be taken to raise them slowly, by stages.

15A. Emeygency use of incendiayy bombs.—Two 1} 1b. incendiary bombs,
stowed on the forward face of the former above the front spar, are provided for
use should the destruction of the aircraft become necessary.

NOSE
General

16. The nose of the fuselage extends forwards from the cockpit instrument
panel. The lower part of the nose is dome-shaped and made from transparent
material but includes a flat portion of glass in the lower half of the dome for
direct vision for the air bomber. A hydraulically-operated gun turret (type
F.N.5) is mounted above the air-bomber’s station; for further information
on the turret, ses A.P.1659A, Vol. I. The oxygen supply to the turret is
controlled by a cut-off valve on the starboard side, immediately behind the turret
draughtscreen.

Camera station

17. An F.24 camera is installed on an adjustable framework on the rear
port side of the nose above a circular window, and is controlled from a panel
on the port side. Two sockets for camera heating connections are mounted
below the panel.

Air-bomber’s station

18. The air-bomber’s station with associated equipment occupies the floor
of the nose. The air-bomber is provided with kneeling cushions located on the
door in the nose, and an adjustable support. The prone position enables the
front gun turret to be used while the air-bomber is at his station. In front of
the support provision is made for mounting a Mk. II automatic bomb sight or, in
aircraft incorporating Mod. No. 468, a Mk. XIV bomb sight. The computor
for the latter is on the port side of thenose, and above the computor is the cock
controlling the air supply from the automatic controls system. The bomb
sight control panel, the steering control and, when the T.R.1196 installation
is fitted, the air-bomber’s ““Press to Transit’ switch, are on the port side at the
forward end of the nose. A target map case is provided on the ficor below the
‘air-bomber’s support. An automatic bomb distributor, a Connell preselector
and bomb selector, and fuzing switches, are mounted on a panel on the starboard
side. A stowage for the air-bomber’s height and speed computor is provided
on the starboard panel, and the switch controlling the heating of the 4,000 lb.
bomb release gear is mounted above the rear end of the panel.
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19. A hinged inspection door for the bomb compartment is formed in the
bulkhead at the rear of the nose, and a socket is provided for connecting an
inspection lamp. A flexible oxygen connection for the air-bomber is fitted on
the port side, and an ivorine writing pad and pencil on the front former.

20. De-icing for air-bomber’s window.—Glycol de-icing is provided for this
window, and is operated by a hand pump on the port side of the fuselage nose
(see A.P.1464B, Vol. I). If the pump is operated once a minute it delivers fluid
at the rate of two pints per hour. The reservoir, which also supplies the pilot's
windscreen, is of approximately four gallons capacity, and is fitted below the
.step at the rear of the nose.

FRONT CENTRE PORTION
General

21. The front centre portion, comprising that part of the aircraft from the
front spar to the cockpit instrument panel, houses the following stations: pilot’s
cockpit (see Sect. 1), air-observer-navigator’s station, wireless operator’s station
and fighting control station. The starboard side of the compartment serves
as a gangway between the stations, and provides access to the nose of the aircraft.
A bullet-proof glass screen is mounted between the top of the fuselage and the
canopy on the starboard side, protecting the fighting control station and addi-
tional protection is provided by steel plating attached to the top of formers
1, 2, 3 and 4, on the starboard side.

Air-observer-navigator’s station

22. General.—The air-observer-navigator’s station is at the rear of the
pilot’s seat. The navigator’s table and instrument panel are on the port side
and the observer’s instrument panel is on the starboard side. A swivelling seat
at the side of the table is mounted on a vertical strut at former 3.

-23. Instrument panel.—This panel is hinged at its lower edge and secured
at its upper edge to the cockpit rail. On the panel are the following: switches
for the electric pumps in the fuel tanks, for the oil dilution system and for
the heated pressure head; fuel pressure warning lamps; gauges for fuel contents,
oil pressure, oil temperature and coolant temperature. Control handwheels
for the fuel tank selector cocks project through holes in the panel. In aircraft
L.7527 to L.7532 inclusive and those incorporating Mod. No. 677, a knob for
the operation of the emergency air system for main wheel unit and flap lowering
(see para. 15) is mounted on the face of the former at the front edge of the panel.

24. Fuel contents gauges.—Six fuel contents gauges are mounted on the
observer’s instrument pafiel (four on aircraft L.7527 to L.7532 inclusive, which
are fitted with only four tanks). These show the amount of fuel in each tank
when the switch below the gauge is in the ON position. A correction card for
the readings when the aircraft is in the tail-down position is fitted on the panel.

Note.—The fuel pressure warning lamps and the fu |1 contents gauges
are controlled by the same switch, and this should always be left on in
flight.

24A. Fuel cross-feed cock.—The cross-feed cock is mounted on the floor
just forward of the front spar, with the control handle visible through the
front spar cover. Before it is turned ON the tanks that will NOT be in use must
be turned OFF at the air-observer’s panel. On some aircraft this cock will be
labelled “'balance cock”.
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25. Navigalor's equipment.—The navigator's table is a permanent fixture
containing a chart stowage and having an adjustable lamp which may be put in
"any desired position. In front of the table, on the port wall, are located the
navigator’s instrument panel and a pencil tray. A T.3135/R.3136 installation
in the rear fuselage is supplied from the same control panel and switch as the
T.1335, and a T.R.1335 installation is fitted at the forward end of the table.
A whip aerial for the latter projects through the canopy aft of the D.F.
loop or through the fuselage roof just aft of the front spar, and the control switch,

push-buttons and warning lamps are fitted on the instrument panel. Also theon

panel is the D.R. compass repeater, and the variation corrector is mounted in
the fuselage roof. Above the table is an astrograph.

26. A dome is provided at the aft end of the canopy for taking sextant
readings and an anchorage for the air-observer is attached to the floor just
forward of the front spar step. The sextant is stowed on a panel at the forward
end of the navigator’s table. A torch, an Aldis signalling lamp and a hand
fire extinguisher are also stowed on this panel. At the base of the main radio
panel is a code book stowage box. On the starboard side, opposite the table
are the recording .drift sight and the navigator’s oxygen connection and
economiser. The stowage clips for the signal pistol cartridges are just forward
of the front spar. A black-out curtain for the navigator’s station which can
be pulled down within 12 in. of the floor, is fitted at the forward end of the
fuselage roof below the canopy and a curtain is also provided in the sextant
dome.

Radio station

27. The wireless operator’s seat is on the port side integral with the front
spar cover and step, and faces forward. A T.1154-R.1155, an amplifier and a
crystal monitor are mounted on a transverse table at the rear end of the
navigator’'s panel. A T.R.9F when fitted, is below the table; alternatively
a T.R.1196 is mounted on the port side just aft of the rear spar. The wireless
operator’s oxygen cut-off valve, and the mic-tel distribution panel, are on the port
side above the window, and just forward of the window is the R.3003 or R.3090
control unit. At the end of the table is a hinged flap which should be lifted
to obtain access to the stowage below. A winch aerial is located on the port
side below the table, immediately in front of the wireless operator’s seat. This
aerial should be reeled in before the bomb doors are opened.  Access to the winch
is obtained by lowering a sliding door in the cabin heating baffle. A spare reel
is stowed under the step at the front spar. In the rear portion of the canopy
above the fuselage is mounted a D.F. loop, in conjunction with which two
visual indicators are provided, one above the wireless operator’'s window and
the other above the pilot’s instrument panel. A spare valve stowage is formed
below the step at the front spar.

Electrical services panel

28. The electrical services panel in early aircraft is on the starboard side
of the fuselage just forward of the front spar and an auxiliary fuse panel is
mounted forward of the adjoining window, near the floor. On the main panel
face are the ammeters and voltmeter for both the port and starboard generators,
and switches controlling the headlamp and the colour of the wing-tip recognition
lamps. Inside the panel are 32 of the fuses. In later aircraft the panel is fitted
immediately forward of the window and the auxiliary panel is omitted. The

same switches and indicators are provided, with the addition of two earth
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warning lamps. Inside the panel are the split-negative switches and the
majority of the fuses. If a circuit becomes faulty, or an earth is indicated by
unequal brightness of the warning lamps, the circuit can be isolated by turning
off the relevant split-negative switch.

INTERMEDIATE CENTRE PORTION
General -

29. The intermediate centre portion of the fuselage extends between the
front and rear spars, and is divided at former 8 by an armour plate bulkhead
comprising a frame and two doors. The forward section contains the following
equipment. On the top of the front spar is a holster for the signal pistol. On
the front spar web are the air cylinder (or in later aircraft two oxygen-type
bottles) for the emergency lowering of the main wheels and the main plane
flaps, and the distributor block, automatic cut-out and high pressure filter of
the hydraulic system. On the port side are the hydraulic reservoir and emergency
hand pump. Opposite, on the starboard side, are the battery main switch for
the electrical system, a fire extinguisher and a portable oxygen bottle. Prior
to the introduction of Mod. No. 677, the control cock for the emergency air
system is also on the starboard side at this position (see para. 15).

30. A rest couch is provided in the rear compartment, on the port side.
The frame forms the stowage for the oxygen bottles, and the main stop cock
of the oxygen system is located at the forward end. An cmergency exit is
formed in the roof. On the port side are the oxygen connection for the rest
station and a projectible kite container, and on the starboard side are stowages
for the flying control locking gear, a parachute, a portable oxygen bottle, and
the pouch for the bomb gear crutch handles.

REAR CENTRE PORTION
General

31. The rear centre portion consists of that part of the fuselage between
the rear spar and the transport joint at former 27, and houses the flare station
and the upper and lower mid gun turrets. The flap operating jack with its
covers is mounted across the main floor. At the end of the main floor on both
sides of the fuselage are mounted the ammunition boxes for the rear turret, the
ammunition being fed through tracks runnipg along the walls of the compart-
ment. Spare ammunition for the upper-mid and front turrets is stowed in
boxes on th port side, just forward of the rear turrct ammunition boxes. An
emergency exit is formed in the roof above the end of the main floor. The
dinghy release cord is led through the conduits on the starbpard side of the fuse-
lage, and in case of emergency a pull on the cord releases the dinghy stowed
in the trailing edge of the starboard centre section. Handrails; painted yellow,
are provided aft of the flare station. Standard emergency packs, one Type 4
and one Type 7, are stowed on the starboard side, just aft of the rear spar.

32. In aircraft incorporating Mod. 612 a T.R.1196 set is mounted -just aft
of the rear spar, and an R.3003 or R.3090 set at the flare station, both on the
port side. On the same side are the oxygen connections for the flare station
and lower mid turret, and the oxygen cut-off valve for the upper mid turret.
On the starboard side a parachute stowage is provided at the flare station, and
stowages for a portable oxygen bottle and hand fire extinguisher at the mid
gun station.

F.S./4



Flares

33. Reconnaissance flares are stowed in straps on both sides of the compart-
ment and the flare release chute is provided at the end of the main floor. The
following is the procedure to be adopted when releasing a flare:—

(i) Insert the flare extension tube, stowed on the starboard side of the
fuselage, into the flare chute after folding the hinged door on the top
of the flare chute forwards.

(ii) Lower the flare carefully into the tube with the propeller end upwards,
and see that it engages the catch on the extension tube.

(iii) Hook the cort, contained in the reel on the top of the tube, to the
pin at the centre of the propeller.

(iv) Release the flare by means of the catch.

(v) Rewind the cord on the reel.

Mid gun stations
34, Upper mid turrel.—A hydraulically-operated rotating gun turret (type
F.N.50) is mounted on the top of the fuselage aft of the flare chute. For the

operation of this turret, see A.P.1659A, Vol. I. A mounting step is provided
which swings up against the side of the fuselage when not in use.

35. Lower mid turret.—A hydraulically-operated rotating gun turret (type
F.N.64) is fitted in the floor of the fuselage at the mid gun station. This turret
faces aft and can be turned through an arc of 100 deg. on either side of the
centre-line of the aircraft. For the operation of the turret, see A.P.1659A,
Vol. I. A step on the port side forms the gangway past the turret.

- REAR FUSELAGE

General

36. The rear fuselage comprises the tail end of the fuselage, aft of the mid
gun station. The main entrance door is located on the starboard side. Forward
of the door are stowed the D.R. compass and twelve vacuum flasks; opposite
on the port side, are stowages for three marine distress signals and hand shields;
aft of these is a fireman’s axe, and at the forward end is a parachute stowage.
Aft of the door on the starboard side are the fuel and oil tank dipsticks, a crate
containing the T.3135/R.3136, the first-aid outfits and the access ladder. In
the centre of the floor by the front spar of the tail plane is the Elsan sanitary
pan, the lid of which serves as a step to the walkway for access to the rear
turret. A flexible oxygen connectidn is provided on the port side at the lavatory
position. Draughtproof doors are fitted above the rear spar of the tail plane.
On the starboard side at the rear end are the portable oxygen bottle stowage
and parachute stowage for the rear gunner, and on the port side a hand fire
extinguisher. The dinghy manual release system is extended through this
section to the tail plane, with an external loop fitted on the starboard side
adjacent to the leading edge. Handrails are provided on both sides.

Rear turret

37. A rotating gun turret (type F.N.20) is provided at the rear end of the
fuselage. For the operation of this turret, see A.P.1659A, Vol. I. The spare
ammunition for this turret.is supplied by means of tracks from boxes on each
side of the fuselage at the rear end of the main floor. An external rotating control*
valve is mounted on the floor on the port side just forward of the tail plane
front spar, ‘
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l. Headlamp

2, Dimmer switch

3. Cockplt lamp

4. Glycol spray

6. Automatic bomb sight

6. Bomb—eimer's writing pad

7. Front gun turret - F.N.b

8. Inertia switch (R.3003)

9. Gravity switch
10. Extractor louver

11, Stowage for distributor cover
12, Recuperator

13. odl filter

14. Draught screen

15, Windscreen de-icing sprays

16. Stowage for rudder pedals

17. Handrails

18, 4,000 1b. bomb heating switch
19. Bomb aimer's penel - starboard
20, Stowage for bomb firing switch and

bomb sight lead

2. Inertia switch (Pire extinguisher)
22, gmpty cartridge chute

23, Bombeaimer's support and empty case and

link container
24, Card holder (Compass deviation)
26, Immersion switch
26. Door and cushions
'27. De-icing tank
28, Bomb-aimer's adjustable foot ramp
29, Parachute stowage
30. Portables oxygen stowage
31, Turn regulator (Auto-controls)
32. Control for heated gloves
33. Suppressor
34, Bomb-aimer's panel - port
35, Stowage for gyro azimuth cannection
36. Elevator ard rudder gyro
37. Cabin lamp
38. Rudder servo motor
39, Brakse differential relay valve
40. Elevator servo motor
4l. Aileron gyro
42, De-icing pump (Bomb-aimer's window)
43, Pire extinguisher
4. Call light
‘46. Camora heating penel
46, Tele-mic socket
47. Oxygen economiser
48. Gyro azximth
49, F.24 camora
50, “Gamera motor
61. Presgsure heed
62, T.R.5¢ radio control
53, ¥loodlights
54. Pilot's D,R. repeater
55. Bullet-proof glass
56, loop aerial correction strip
67. D.P. loop aerial
68, Whip serial, A.f.R.5033

es/b

69.

61.
62.
63,
64.
654
66.
67.
86,
69,
70,
71.
72,
75,
74,
75.
76,
.
78.
79,
80.
81.
82,
83,
84.
85,
86.
87.
88,
89.
90,
91,
92,
93,
9.
o8,
96,
97,
98.
99,
100.
101.
102,

105.

109.

ns.

KEY TO FIG:1

Distributor bax - D.R. compass
Suppreseor for D.R. compass
Electrical services panel
Junction box for D.R. compass
General services junction box
Oxygen regulator
Wedge plate for pilot's camera control
Secand pilot's seat
Puel cock control sprocket bax
Observer's instrument panel
250 1lb. bomb
Mounting for drift sight Mk.II
Window curtaan
Oxygen flow indicator
General services junciion box
Auxiliary fuse panel
Voltage. regulators
Spare valve stowage for radio
Step at front spar
Cabin heating baffle
Cover at front spar
Visual indicator
Pilot's handgrip
Pilot's instrument panel
Oontrol colum
Pilot's auxiliary instrument panel
Pilot's harness
Pilot's armour plate
Fire control switch
Canopy blinds
Black-out curtain
Junction box (Intercommmication}
Navigator's instrument panel
Aldis lamp stowage
Astrograph
Variation corrector (D.R.compass)
Navigator's repeater (Pilot's type)
Angle poise chaxrt lamp
Visual indicator
Chair support
Transmitter
Receiver (Navigator)
Amplifier
Switch type J.
Receiver, W/T operator
Junction box {(Intercommmication)
Wountdng for signcl pistol - upward
firing

Second pilot's foot rest
Camputor stowage

ap pocket
Pilot's de-icing handpump
Covers on pilot's floor
A.R.I.5033
&k, IX sextant stowage
Control panel {A.R.1.5033)
A.R.1.6033
T.R.97 radio

117.
18.
119,
.120,
121,
122,
123,
1.
125,
126.
127,
128,
129.
130.
131,
132,
133,

134.,

135,
136.
157,
138.
139,
140,
141,
142,
143,
U4,

Us.
46,
147,
148.
149,
160.
161.
162.
163.
154,
166.
166.
167.
168,
159,
160.
161,
162,
163,
184.
166.
166.
167.
168,
169.
170.
171.
172,
173.

T 1%4.

Navigator's seat

H.T. and L.T. power units (W/T)
Spare reel for trailing aerial
Stowage for W/T batteries
Trailing aerial

Morse key

Crystal monitor

Control unit (R.3003)

W/T operater's harness

W/T operator's seat and spar cover
Trough for electrical conduits
Second pilot's back rest
Armour plating

Signal pistol cartridges

Puel jettison control valve

Hot and cold air intake control

Pilot's seat

Aerial lead-in

Navigator's table

Padding on former 1

Undercarriage emergency release

Armour plate bulkhead

HEmergency exit

Step at frant spar

Ground starting switch

De-icing rheostats

Stowage fortomb orutching handles and
floor pads for 4,000 1b, bomb

Stowage for control locking gear

4,000 1b, 'bomb

Junotian box

Automatic cut-out

HP, filter

Signal pistol stowage

Code book stowage bax

Hydraulic accumilator

Buwergency handpump

Oxygen bottle crate

Best bed

Back rest

Hydraulic reservoir

Bmsrgency air bottle

Dinghy release cable

Recannaissance flares

Sea markers and flame floats
Buffer bracket for turmet step

Upper mid gun turret
Handrails

Control cover at rear spar
Flap jack

Flare chute extension (stowed)
Mmpxmition boxes

Beam approach equipment

¥Whip aerial

Flare chute

Step

Mounting step for upper mid turret
Lower mid turret - F.N.64

175,
176,
177.
178.
179.

181.
182.
183,
184,
185.
186.
187.
188.
189.
190.
191,
192,

193.
19%4.
195,
196.

198,

AP 2062A Vol 1,

Amamition ducts

Step at lower mid turret
Junction box

R.3003

Sect.8.

D.BR. compass jinetion box
Card holder

D.R. compgss

Door A

Ladder

Door switch for cabin lamp

Fireman's axe

Dinghy external release

Draughtproof door

Rear gun turret - F,N.20

Vacuum flasks

Downward identification lights

Step do:ver amnmition dusts at entrance
r

Dipsticks stowage

Pirst aid outfit

Sanitary caontainer

Tail wheel unit

Padding over tail plane

Walkway

Tail formation-keeping lup

Tail navigation lamp

Upward idant:.ﬁ.catiou lamp

Bear gunner's panel

Dipole aerial

Marine distress signals

Hand shield

External rotation valve far rear
turret

Bear turret deflectors

Navigation lamp

Formatdon -keeping lamps

Cable ocutters -

FPicketing shackles

B.B.P. reinfarcing plat

Landing lamps (Port only)

Outer fuel tank

Inbemd:uto fuel tank

Inner fusl tank

Cabin heating duot

Dinghy stowage
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AIR PUBLICATION 20624 & C
Volune I
SECTION &

CHAPTER 1 - LOADING AND C,G, DATA

l. Introduction.-~ The purpose of these data is to enable the aircraf't
centre—~of-gravity position to be determined for any distridbution of load,
both at the start of flight and at any time during the flight, i.e. after
expenditure of fuel, bombs or other consumable loads. For the determination
of the C.G. position, the aircraft is considered standing with the thrust
line (or rigging datum line) horigontal and the undercarriage down.  Since
all the data and limits of C.G. travel are quoted with the undercarriage
down, no account need be taken of (.G movement due to undercarriage
retraction,

2. Definition of centre-of-gravity position,- The position of the
centre of gravity, or C.G. is degined %y its distance, in inches, measured
parallel to the fuselage datum line, behind a reference point known as the
CeGv datum point. The distance is called the moment arm of the C.Ge, is

denoted by the symbol X,-and is given by the expression

£ (4n,) = Iotal moment (Tare and removable items 1. ft.) 5 12
To weight (Tare and removable items .

The moment of any item is the product of its weight (1b.) and its moment
arm, which is its distance x (ft.) from the datum point, measured parallel
to the fuselage datum line. The moment takes the aign of the moment amm x,
which is positive when the item concerned is aft of the datun point and
negative when it is forward of this point. The weights and moments of

the aircraft at tare weight and items of equipment are given in the loading
and C.Ge. diagrems, fig.l and 3.

Je  0sG, travel limits.- The approved limits of C.G. travel are
4.0 to 80, to CeGe datum point (see fig.2 and 4), measured
parallel to the thrust line, and the C.G. position must be kept within
these limits, even with the fuel consumed and with bambs and flares
expended,

4 les on the determination of the C.G. position.~ To determine
the C.G. position with any particular load, the first step is to ascertain
the effeot on the basic tare weight and the corresponding mament, of
modifications incorporated in the aircraft, but not included in the list
in para.6., and the removal of any normally "fixed" items of equipment.
The typical service loads are quoted in fig.1l and 3, and these must be
adjusted according to the particular loading. In the following examples,
the figures are hypothetical; the actual figures must be obtained from

the diagrams,

5.  Suppose that an aircraft incorporates the following modifications
which are not quoted in the diagram, the calculations should proceed
as follows (see R.4 F. form 1504), the letters corresponding to those
on this form:-




Para. S (Contd) £aPa 20624 & ¢, Vol.1, Sectels, Chanel
Weight (1bs) Am (ft.) Moment (1b.ft.)

"Pixed" ejquipment racoved

®lap jJack mounting and cover 19 (B) 12,6 233 (b)
"Pixed" egquiprent {'itted

New mounting and cover 3% (4) 12,6 429 (a)
Tare condition fran diagran,

fig.3 35,354 écg 3.66 129,445 écg
Deduct equipment removed 19 B 239 b

35,335 129,206

Add equipment fitted 3. () 429 (a)
New tare condition 35,369 (D) 129,635 (a)

The next step is to determine the total weight and moment o the removable
items of military load, as follows:-

Weight (Ib.) Am (f%,) Mament (Ib.ft.)

Typical service load leas

bambes (from diagram, fig.3) 3,870 10,99 42,565
Deduct lower mid turret 2645 3,235
Deduct 2 Browning guns 26.5 1,195
;W t ammuni tion 1, 500 rds. 22 5 26,5 2,635
New typical service load

less bombs 3,604 (B) 35,500 (e)
3 - 250 1b, bombs 750 - 892 - 6,69
3 - 2,000 1b. bambs 6,000 - 2.5, - 15,240
3 - 2,000 1b. baubs 6,000 + 16,21  + 61,260
3 -« 250 lb. oarriers 55 - 8,92 - 490
3 - 2,000 1b, carriers 165 - 2,54 - 420
3 - 2,000 1b, carriers 165 + 10,21 + 1,685
Fuel, No.l tanks, 1,160 gals,

100 octane at 7,2 1b,/gal. 8,352 . 5,92 + 41,090
Fuel, No.2 tanks, 239 gals.

100 octane at 7.2 1b./gals 1,720 + 5.0 + 8,600
041, ipboard, 45 gals. at

9 1be/gal. 105 - G5 - 205
0il, outboard, 45 gals. at

9 1b./gal. 405 + 234+ 940
Total fuel, oil, bombs

and carriers 24,017  (F) + 90,530 (f)
New tare condition 35,369 D; 129,635 d
New typical service load 3,604 E 35,500 e
Fuel, 0il, bombs and carriers 24,017 ¥) 90,530 !
Gross take-off weight 62,990 (6) 255,665 (&)

Therefore position of CeGe for teke-off = 2 z 36 x 12
’

= 48,6 in, aft of datum point

FaS. /2
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The position of the C.Gs when landing after the expenditure of fuel,
o0il, bambs. smxmunition and flares, must then be determined as follows:-

¥eight (1b.) Mament (1b.fts)

Mol ~ No,1 tanks, 1,056 gals at

7.2 lbo/gl-lo 7’605 + 37,‘0’%
Nel ~ No,2 tanks, 239 gals. at

7-2 lb./@l‘ 1,7& + 8,6%
011 - inboard, 28 gals. at 9 lb./gal. 252 - 125
0il - cutboard 28 gals. at 9 1lb. /gale 252 + 590
Browning gun ammunition (2,400 rounds

from trecks) 159 + 5,500
Browning gun emmunition (7,600 rounds

from boxes) 50345 + 10,070
Browning gun ammund tion (2,000 rounds

from upper aid twrret) 132,5 + 3,445
Reconnaissance flares 200 + 3,55
Plams floats Mk.II 70,5 + 1,560
Bombs 12,750 + _38,330
Total expended load 23,642 109,925
Landing weignt 62,990 - 23,642 = 39,348 1b,
Corresponding mament 255,665 ~ 109,925 = 145,740 1b.ft.

Therefore position of C.G. when lanmding

4543 <2
’

= 4holk in, aft of datam point
This i8 inside the pre.scribed limits and therefore no correction is

necessary for landing, If, however, one 2,000 1lb. bamd wes drought back
from a rlight the C.Gs position to cover this must be determined as follows:~

Weight (1b.) Moment (1b.ft.)

Expended load (as above) 23,642 109,925
Replace ~ one 2,000 lb. bamdb 2,000 5,080
Corrected expended load 21,642 115,005
landing weight 62,990 - 21,642 = 41,348 1b,

Corresponding moment 255,665 = 115,005 = 140,660 1b,ft.

Therefore position of CeGv when landing = y_gz,% x 12

= 40,8 in, aft of datum point

This is outside tne prescribed limits and therefore must be corrected for
landing by the movement af't of a member of the crew,

6. PEffect of modification.- The following is & list of the
modifications incorporated in the eircraft as shown in the diagrem (see
£4g.3)s=
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Para. 7 {(contd.)

397, 399, 410, 415, 424, 432, 436, 447, 455, 439, 461, 466, 467, 470, 471, 473, 483,
484, 485, 489, 490, 493, 494, 500, 503, 504, 507, 510, 511, 519, 521, 532, 536, 538,
540, 541, 553, 555, 557, 559, 565, 574, 585, 589, 594, 598, 609, 610, 675.

Any other modifications which individually or in the aggregate affect the maxi-
mum all-up weight for all forms of flying by one per cent., or move the C.G. of
the tare aircraft by one per cent. of the meanchord (see fig. 2 and 4) whether
by incorporation or deletion, must be taken into account when making
calculations for any particular aircraft. Under no circumstances must the
C.G. be allowed to move beyond the prescribed limits.

7. The following are particulars of modifications approved up to January
31st, 1943. They may or may not be included in the diagrams (see para. 6)
but are given so that their effect can be taken into account during calculations: —

UWeight (Ib) | Arm (ft.)

Mod. Subject. Increase or Irom C.G. Moment
No. . Decrease. | Datum Point. (Ib. ft.)
397 : Introduction of armour protec- | : 1
i tion for cngines (Fixed) ! 59 0 = 117 ! 69

399 | Adjustable crutches for heavy i f

bombs (Fixed) 55 t 383 a1
410 | Blackout navigator’s station and

sextant dome (Fixed) ; 3 1 - 333 — 10
412 | Provision for carrying 8,000 lb. | ?

bomb (Fixed) | 88 0 - 968

413 | To modify heavy bomb carrier
to provide for 2,000 lb. H.C. ‘ .
bomb (Removable) - 15 | Wt for 1 carrier only
Arm as shown on load-
ing diagram
415 | Introduction of 1,500 watt gen-

crator 24-v., type KX Negligible
418 | Reposition switch in bomb release | Negligible
| circuit i
424 | Introduction of inspection door i Negligible |
i for pet cocks in centre plance | I !
i leading cdge ‘ ‘ i
430 | Introduction of 6-cell flare launch- ¢ :
ing chute (IFixed) nr - 2467 . 2,740
i (Removable) © - 30 | = 23
431 1 See Mod. Nos. 802 and 803 (March, 1943 list) : ;
432 | Introduction of T.R.1335 | !
H (Fixed) 63 - 383 vo— 210
' (Removable) 68 | — 682 Co- 472
434 . Imtroduction of arrester gear
(Fixed) 94 . » 3440 3,196
{Removabley 54 | 4 36-25 1,952
436 | Introduction of improved type ; : ;
navigator's table (Fixed) | 50 = 50 b— 23
1439 | Introduction of special armom" ;
plate (§.0.0.) (FFixed) | 1.710 1 7:05 -+ 12,050

140 | To provide 2,000 rounds of ;

reserve ammunition  (Fixed) | 3 1 + 1667 + 50
{Removable) - MR + 16-67 -+ 2,467
446 | Mod. to undercarriage retracting i
strut spring unit I Negligible |

'S8
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10, The following are particulurs of modifications approved during
the months of August and September, 1942 :~

Mod.. Sub Jeot Weight (1b.) Amm (ft.) Dloment
No. inorease or  Prom C.G. (1b.ft.)
deorease Datum Point
446 Mod. to main wheel retracting Negligible

strut spring unit

461 Heating for rutomatic bomb Negligible
distributor, Mk.VI

466 Guard of dipole aerial humction Negligible
box

494 To provide guards for piping in + 2 +  3.92 + 8
bamb oompartment (Fixed)

500 Introduction of metal couplings Negligible
in wheel brakes and radiator flap
circuits and the repositioning
of pressure maintaining wvalve

’ 505 Trimer and control for port

+ 3 + 9.0 + 27
aileron (Pixed)
512  Introduction of by-pass in fuel + 10 + 3.0 + 30
system (Pixed)
521 Re-arrangement of rear turret + 4 + 10,0 + 45
piping (Pixed)
5¢3 Introduotion of header tanks above + 3 + 11.33 + 453
each turret reouperator (Pixed)
531  Self-sealing flexible fuel pipes + 20 + 2.5 + 50
(Pixed)
535 Introduction of "Pulsometer F.B. + 37 + 5.5 + 204
Mk.XI" pumps into fuel system
(Pixed)
550 To stiffen dinghy sealing Nil.
551 Stiffening of attachment to Negligible
rudder mess balance
’ 555 To prevent instability on R/T Negligible
(Fixed)

F.S5./1.F
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Peb 1
Mod, Subject Weight (1b.) Arm.(ft.) Moment .
No. inorease or Prom C.G. (1b.ft,)
decrease Datum Point
176 Introduction of R.3090 equip-
ment to replace R.3003
(Removable) + IN + 19,58 + 78
495 Improved weather proofing of
pilot's sliding window Negligible
498 Improved weather proofing of '
main fuselage entrance door Negligible
501 Control locking (Stiffening
of attachment on pilot's seat) Negligible
502 To replace floating anchor nuts
for dinghy covers by fixed nuts Negligible
516 Tropicalisation - Control
surface hinge cavity protection
(s.0.0.) Negligible
517 Sealing and dreining of air-
freme apertures (3.0.0.)
(Pixed) + 3 + 5 + 185
52, New switoh and indicator for
undercarriage Negligible
55, Guard for glyool pipes in
front of pilot's windscreen Negligible
588 Introduotion of walking tread
from ribs 14 to 17 (Pixed) + b + 2.5 + 12
592 Steady supports for D,P. loop
corrector strips (Pixed) 1 - 3,83 - &
605 Deletion of azimuth brecket
(Pixed) - 1 - W25 4+ 14
(Removable) - 13 - 1425 4139
606 Introduction of low impedance
interoommmication (Pixed) + 2 - 2.5 -5
643 Stiffening of rulder post at
top hinge Negligible
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Nod, Subjeot Weight (1b.) arm.(ft.) Moment
No. increase or Prom C.G. (1b.ft.) .
decrease Datum Point

715 Revised piping to suit new
position of oil cooler for
R.A.E. compressor (Fixed) Negligible

717 Introduction of strengthening
of tail wheel beam (Fixed) + 23 + L40.5 + 102 |

722  Additional clipping for lower

mid turret delivery and

return pipes (Pixed) Negligible
728 Improved ball race housing

on elevator oross shaft Negligible

12, The following are partioulars of modifications approved during

the month of November, 1942 :- ‘
Mod,
No. Subject Weight (1b.) Aru.(ft.) Moment

increase or From C.G.  (1b.ft.)

decrease Datum Point

440 Provision for 2,000 rounds

of reserve ammunition (Fixed) + 3 + 16,67 + 50
(Removable) + 148 + 16,67 + 2,467
616  Stiffening of bamb door jack
attachment riba (Pixed) + 3 + 5 + 15
619 Identification of fuel tanks
(Fixed) Negligible
630 Deletion of mixture control
(Pixed) - 6 + 1 - 6

64  Engine mounting to Spec.
D.T.D,563 (Pixed) + 81 + 1.75 + 142
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DISPOSABLE LOAD CONSIGTS OF BOMBS, CARRIERS, FUEL £ OIL. ACCOUNT IS TAKEN IN THE
DISPOSABLE LOAD UINES, OF THE NECESSARY OIL § CARRIERS TO CORRESPOND WTH THE
FUEL & BOMB RESPECTIVELY. THE WEIGHT ASSUMED FOR FUEL 1S THAT APPROPRIATE
l TO 100 OCTANE (72 LB. PER GALLON).
000
‘ 40 45 50 ) 60 ) 0
CG. POSITION (INCHES AFT_QF DATUM)
TARE WEIGHT 34835 LB.
THS WEIGHT INCLUDES THE FOLLOWING ITEMS=-
FRONT TURRET FN.5 __ o o o o 261 L8
MAXIMUM WEIGHT AT WHICH THIS AEROPLANE HAS BEEN TESTED FOR TAKE-OFF, _......_....6,500 LB _ UPPER-MID. TURRET FN SO, __ o o o o o _ 3588
LOWER-MID.TURRET FN.G4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ o ________131LB
MAXIMUM WEIGHT FOR LANDING . _ _ o e i meeee --.. 2500018 REAR. TURRET FN.20. . .. . . T TT oo mmmmmmnm oo 37018,
LIMTS _OF PERMISSIBLE C G TRAVEL. TURRET HYORAULICS. - _ - _ & L o o o e o e M _ __ 3201LB
450" TO G0-6* AFT OF DATUM ORIGIN MEASURED PARALLEL TO DATUM, AMMUNITION BOXES, TRACKS & MOUNTINGS FOR REAR TURRET _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _____ _____ 9418,
, , , FIXED BOMB & FUSING GEAR. _ _ . _ o . 42018
LENGTH OF MEAN CHORD i52-62. I/° LENGTH OF MEAN CHORD 1526 BOMB SIGHT MOUNTINGS. _ o o o o o o o e 2018
FIXED EQUIPMENT FOR PYROTECHNICS. | _ _ | o o o ot e e e 33518
ELECTRICAL EQUIPMENT INCLUDING ACCUMULATORS, LIGHTING, ENGINE DRIVEN GENERATORS,
INTERCOMMUNICATION CALL LIGHT SYSTEM, HEATED WINDOW &
HEATED GQLOVES. - - . o o o o o o o e e e 770 LB
FIXED PARTS INSTRUMENT EQUIPMENT FLYING ENGINE £ NAVIGATIONAL DR COMPASS,
AUTOMATIC CONTROLS & F.24 CAMERA MOUNTING. - _ _ _ _ _ _ _ _ _ o _____. 314 (B
FIXED EQUPMENT FOR OXYGEN INSTALLATION INCLUDING i5 OXYGEN CYLINDERS
8 CRATE & PORTABLE OXYGEN SYSTEM._ __ _ _ _ _ _ _ _ o o ______ 310 LB
FIXED PARTS OF MISCELL ANEOUS EQUIPMENT INCLUDING FIRE EXTINGUISHERS, SAFETY BELTS,
MOUNTINGS FOR FIRST AD, MOUNTINGS FOR VACUUM FLASKS,
ENTRANCE LADDER, FIREMANS AXE, FITTING FOR SUN BLINDS, PARACHUTE STOWAGES,
EMERGENCY TOOL KIT € ELSAN._ _ _ o o o ol o ___152-5L8,
FIXED PARTS OF DINGHY ISTALLATION._ _ _ _ @ e e e e e o . _ BB
FIXED PARTS OF RADIO  EQUIPMENT INCLUDING OF LOCP, INTERCOMMUNICATION,
PILOTS TR.9F STANDARD BEAM APPROACH & R300% _ _ _ _ _ __ _ _ _ __ _ __ . _ . __ 173 L8
DE-ICING FOR AIRSCREWS, F'ILOT,S WINDSCREEN & BOMB A\MER’S WINDOW._ . . _ . _ _ __ _ _ . ___ 213 LB
BEP EQUIPMENT. | _ _ . _ o o o o o e L8
ARMOUR PLATING._ _ _ _ _ o o 300 LB
FIg FiG
5 LOADING & C.G. CHARTS (L.7527 -L.7532) 2
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] TR T
REMOVABLE ITEMS OF MILITARY LOAD ALTERNATIVE N o UDRD N 1-4000 LB.& 6-500 LB. BOMBS
WEIGHT| ARM | _MOMENT (LB. FT) WEIGHT | ARM | _NOIENT (LB.FT) - WEIGHT] ARKM | MOMENT (LB. FT.)
ITEM Ne || Cie) | (Fr) [FORWARD | AFT ITEM Ne | am | (P) AFT ITEM Ne § 4B | (FT) [Forwarn] AFT
2 BROMNG GUNS (NOSE) 1 46-5 (~16'67 775 BOMB SIGHT (COURSE SETTING) 3 1 [-17-42 330 AIRCRAFT TARE 17 §3535¢ ]+ 366 23,445
AMMUNITION - 2,000 RDS. 4 1325 {-15-83 | 2,095 BOMB SIGHY (STABILISEC AUTOMATIC) € €0 |-1742 1045 TYPICAL SERVICE LOAD (LESS BoMES| 23 3,870 [+10-99 42,565
2 BROWNING GUNS (UPPER MID). 29 465 |+26:00 L2ip FLAME FLONTS MK.IL (12) 27 14) #2208 3,120 3-500 LA. BOMBS 38 1,500(- 892} 13,380
AMMUNITION - 2,000 RDS. 3 132- 5. H26-00 3445 SEA MARKERS K I (ngwTE ) 27 62-5 |+2208 1, 380 1-4000 LB. SOMB 46 4,000+ 3-96 15,840
LNGER MID TURRET 571 rez  [|+ze-so 3235 SEA MARKERS MR T (12 27 | 25 |rzz-08 2,760 3-'500 LB BOMES st [l 1,500 | +15-58 24,870
2 BROWNING GUNS (LOWER MD) | 56 | 45  iv6sQ 1195 SEA MARKERS MK ¥ (BYNOTE S) 27 | 47 |+22:08 5,040 3-500 LB. CARAIERS 3 s5 |- a-92 430
AMMUNITION - 1,800 RDS. ss |l 95-s |reEso 2,535 SEA MARKERS MK T (. 27 o [r2e08 2075 3-500 LB. CARRIERS | 52 55 | +16-58 310
+ BROWNING GUNS (REAR) 33| 9z |33 4,445 CAMERA G 45 ?NOS! TUARST) A 83 |-16-67 140 FUEL (160 GALLS) 18 || 8357 (+4-92 44,090
AMMUNITION = 2,400 ROS.ON TRACKS| 38 159 iy 34-58 5,500 CAMERA G.45 {UPPER MID TURRETY C 7S [+26-00 i925 FUEL 766 GALLS) 19 5815 |+ 5-00 272,575
AMMUNITION - 7,600 ROS. [N BOXES { 26 || 503'5 w2000 10,070 CAMERA G5 (REAR TURRET) o 75 |v48:33 360 FUEL (226 GALLS) 20 || 1628 1+3-92 9,640
BOMB SIGHT (AUTOMATIC) 34 3855 [-17-50 620 CREW MEMBER ON REST SEAT 8 | 200 [+ 7.08 La4is Ol INBOARD (BS GALLS) 42 585 | - 050 295
#0MB DISTR(BUTOR 35 6 |-1667 tao GUNNER IN LOWER MID TURRET | H | 200 [+26-50 5,300 OIL OUTBOARD (65 GALLS) 43 585 |+ 2-34 1,370
MARINE DISTRESS SIGNALS 28 2 +22-33 470 W/T.OP STANDING BY AS FRONT GUNNER | G 200 -12- 50 2500
SIGNAL PISTOL & CARTRIDGES 14 6 (- 1'75 10 NAVIGATOR AS BOMB AIMER F | zoD |-15-83| 360 .
RECONNAISSANCE FLARES (B) 2t 200 |+1775 3,550 CREW MEMBER AT URINAL POSITION | T 200 143733 7,685 [ 7465 1
ELECTRICAL EQUIPMENT (NOTE c% 7 s |- 583 10 50 LB BOMBS ARMS ARE A5 FOR 500 LB, BOMBS ALL UP WEIGHT £2.999 279,140
FLAME FLOATS MX.II (B){NOTE £ 27 70+5 j+22:08 1,560 SMALL  BOMB  CONTAINERS MOMENTS ARE PRDPORYQIAL TO WEIGHTS,
MAVIGATIONAL |mlumvs(mvii 3 3 - %00 165 EXPENDABLE PART FRONT AMMIN. 59-5 |-15-83 0 POSITION OF CG. 4-43 FT OR 53-Z INS. AFT. OF DATUM
£ 24 CAMERA s fl 2 l-zar 540 EXPENDABLE PARY UPPER D TURRET. 59:5 {+26-00 1545
OXYGEN CHARGE E 36 j+708 533 AMMUNITION
OXYGEN PORTASLE 28 |+ 783
DNGHY 9f 8 o 80 6-1500 LB MINES.
EMERGENCY PACKS ez o+ +10- WEIGHT] ARM | MOMENT (LB FT)
MISCELLANEOUS (MOTE 6) s || sz |ro¢7s \040 ITEM N 1Ll | (FT) [FORWARD AET.
RADIO T.ilSé R 1SS R FULL FUEL(2!54 GALLS)& I3-500 LB BOMBS AIRCRAFT TARE 17 ]35,3541% 3-66 773,445
A NS POR D.F LOOP " 3 -z WEGHT] ARM | MOMENT (LB FT) | TYPICAL SEMVICE LOAD (LESS boved] 23 || 3,870]+10-93 42,565
’y S BOM ,
AdrLimer Anae Sl o8 [ZEB| &2 ITEM N1 (e) | (FT) IFarwARD | AFT. 3-1,500 LB MINES 4 || +300[-z-54] 11430
POWER SUPPLY 29 46 |-z-ar 135 AIRCRAFT TARE 17 35354 }+3-66 123,445 3-1,500 LB MINES 48 i 4,300{+10-T) 45,945
STANDARD BEAM APPROACH 53 45 |+2167 975 TYPICAL SERVICE LOAD (LESS BOMESY 25 [ 3,870 {+i0-59 42,565 3-1,500 LB.CARRIERS 40 165}~ 2- 54 420
R 3003 5 e +19-S8 625 3-500 LB. BOMBS 38 {,500 |- 8-92 13380 3-1,500 LB CARRIERS 49 165 [+10- 2i LBBS5
T.R 1335 c| 69 [-s583 470 3-500 LB. BOMBS 4 § ,500 |-z-54 3800 FUEL (Y60 GALLS) i8 | 8352+ 43¢ 41,030
CABLE CUTTERS 8 50 [+1-33 85 1-500 LB. BOMB 45 500 j+3-83 1,945 FUEL (700 GALLS) 18 5,040 |+ 5-00 25,200
CAPTAIN & PARACHUTE 4+ || @0 [-10:00 2,000 3-500 LB, BOMBS 48 f 1,500 [+10-2 15,315 OiL INBOARD (S8 GALLS) 4z 822 |- 0°50 260
FILOT & PARACHUTE s || 200 |-¢-00]| Zooo 3-500 LA BOMBS st || 1,500 |+16-58 24,870 Ol OUTBOARD (58 GALLS.) 43 STZ [+ T34 1,220
NAVIGATOR & PARACHUTE o ff 200 [-S-00] 1,000 3-500 LB. CARRIERS 3 S5 |-8-32 490
W/T. OPERATOR & PARACHUTE 1s [l 00 |-0-33 68 3-500 LB. CARRIERS 40 S5 |-2-s4 140
/ |WmONT GUNNER & PARAcHUTE | 3 || 200 |-i5-67| 3135 =500 L8. CARRIER 4“4 18 {+3-83 70 Z10 | 7150
MIO UPPER GUNNER & PARACHUTE| 30 (| 200 12600 1200 3-500 LB. CARR/ERS 43 55 |02 360 ALL UP WEIGHT 62,390 275,040
AEAR GUNNER & PARACHUTE 3 || 200 pér9z 3585 3500 Llal'egA;ATL!s';s se asgg :'2:;% w20 i e e 5 o oarona
FUEL g’rsa GALLS) 15 | 87515 |+ 500 27,575 o - ” . :
FUEL 228 GA%LS. ) 20 1,642 |+ 5'23 29 9,720
BN G oIl INBOARD (65 GALLS: s s8s |- 0 s 6-2000 LB. & 3-250 LB. BOMBS. |
7 S65 OIL  OUTBOARD (BS GALLS) 43 588 |+ 23 1,370 5 5 3
TYPICAL SERVICE LDAD[ESS aun"»iq Z3 |[5870 42, f " —TWETERT] KR [ MOMERT (T8 FTY
POSITION OF CG. iD-39 FT. OR [31-9 INS. AFT OF DATUM. M N® B cim) | (FT) [FORWARD] AFT.
1815 zs—m"% AIRCRAFT TYARE 17 135,354 [+3-66 129,445
ALL UP WEIGHT 62,641 273, TYPICAL SERVICE LOAO (LESS BOMBSE 23 3,870 |+t0-99 42,565
- R 750 |- 8- 3
FOSITION OF C.G 442 FTOR 53+1(NS AFT. OF DATUM. 3 250 t:_ °°M:§ ilﬂ en;g - :_ZE .§'§';’2
NOTES - 3-2,000 LB. BOMBS 48 I 6,000(+0-2 61,260
E . 3-250 LB. CARRIEAS 3 55 (- 8-92 430
I ITEM 7 ELECTAICAL EQUIPMENT CONSISTS OF ELECTRICAL TORCHES 5. ITEM 27 SEA MARKERS MK ¥ ARE ALTERNATIVE TO SEA MARKER MKTD (3,00 (s CARRIERS a0 165 |- 2-56 +20
SUPPRESSOR & SIGNALLING LAMP. 6 ITEM 54 MISCELLANEOUS CONSISTS OF FIRST AID PACK, VACUUM 3-2,000 L8 CARAIERS 49 165 [+10-21 1,685
2.ITEM 77 STOWAGE FROVIDES FOR (Z FLAME FLOATS OR SEA MARKERS. FLASKS, SUN BLINDS & FLARE EXTENSION CHUTE FUEL (4,160 GALLS) 18 § 8352 |+ 432 41,090
3. ITEM @ NAVIGATIONAL INSTRUMENTS CONSISTS OF MK ASTRO COMPASS 7. THE WEIGHT OF FUEL 1S TAKEN AS 7:2 LB/ GALLON & THE WEIGHT E:JLELWSSE;DGA(L::)GA ) 4‘3_ 1,463 t;m 7348
Q5A. STANDARDS, MK II RECORDER ORIFT, MK.IA ASTROGRAFH, MK.TIC OF OIL 15 TAKEN 9/LB. GALLON. O QUTROARD Can GAthv) i g ,z:‘: 205 o
NAVIGATIONAL COMPUTOR, MK.TA CHART TABLE PLOTTER, MK IX SEXTANT,
MATHEMATICAL DIVIDERS, PRISMATIC BINOCULARS, PILOTS KNEE TYPE
WRITING PAD. 23045 | 284330
4. ITEM 27 SEA MARKERS MK DI ARE ALTERNATIVE TO FLAME FLOATS ALL UP WEIGHT 62,990 261,285
MK I POSITION OF CG 415 FT. OR 4938 |NS. AFT. OF DATUM
LOADING DIAGRAM (L.7533 -AND SUBSE )
3 ADING & CG.Di A (L.7533 A QUENT
M
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THE CG UMITS GIVEN IN THE DIAGRAM

RELATE TO UNDERCARRIAGE
OOWN CONOITIONS & ARE FOR CREW

IN NORMAL TAKE- OFF & LANDING
POSITIONS.

40000
35 40 45 so 3] 60 0
POSITH IN FT._OF
T _FOR - TRAI AT 12 L8, i T_PRESSURE) ... -61,500 LB
MAXIMUM WEIGHT FOR TAKE -OFF & STRAIGHT FLYING (AT |4 (B T PRESSURE) ....... 63,000 LS.
! FOR_LAN L8 £ S 55,000 L8
LTS OF PERMISSIBLE CG. TRAVEL
FOAWARD  LIMIT éUP TO 56,000 LB) 410 IN.AFT. OF DATUM POINT MEASURED PARALLEL TO OATUM
ABOVE 56,000 L&) 43°S IN. AFT. OF OATUM POINT MEASURED PARALLEL TO DATUM
M (ALL WEIGHTS) E0-6 IN. AFT. OF DATUM POINT MEASURED PARALLEL TO OATUM
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DISPOSABLE LOAD CONSISTS OF SoMBS, CARRIERS, FUEL & OIL, ACCOUNT (S TAKEN
N DISPOSABLE LOAD LINES OF THE NECESSARY O & CARARIERS TO CORRESPOMD
WITH THE FUEL 2 OOMBY AESPECTIVELY, THE WEIGHT ASSUMED FOR FUEL 18
THAT APPROPRIATE TO 100 OCTANE (7-2 LB. PER GALLON)

o] 200 400 600

TARE WEIGHT 35,354 |8

hiali hi NG _(TEMS :~

FRONT TURRET FNS.__ . . ...
UPPER MID TYURRET F N.SOCE PAIRMNG

TURRET HYDRAULICS. .. 1o oo
AMMUNITION BOXES, TRACKS & MOUNTINGS POR REAR TURRET
FIXED BOMS & FUSING GEAR
BOMB SiGHT MOUNTINGS. . .
FIXED EQUIPVMENT FOR PYROTECHNICS
ELECTRICAL ERUIPMENY INCLUDING ACCUMULATORS, LIGMTING , ENGINE DRIVEN GENERATOAS,
INTERCOMMUNICATION CALL LIGHT STSTEM, HEATED WINDOW a

HEATED GLOVES. ..o e i o een e camtceceecme e e cmmam s o meeo o aac e e e 7018
FIXED PARTS INSTAUMENT EQUIPMENT, FLTING, ENGINE & NAVIGATIONAL, D.R. cnuus,

AUTOMATIC CONTROLS & # 24 CAMERA MOUNTING . ... oot oeaeaees 339,88
FIXED EQUIPMENT EOR OXYGEN INSTALLATION INQLUDING 15 OXTGEN CTLINOERS

& CRATE & PORTABLE OXYGEN SYSTEM.. .. _cioiciimintamimrensamcmciacem e oo e e e MO LB,
FIXED PARTS OF MISCELLANEOUS CQUIPMENT INCLLXYNG FIRE EXTINGUISHERS, SAPFETY BELTS,
MOUNTINGS FOR KIRST AiD, MOUNTINGS POR VACUUM FLASKS,

ENTRANCE LADDER, FIREMANS AXE, FITTING FOR SUN BLINOS, PARACHUTE STOWAGES,

EMERGENCY TOOL KIT & ELSAN.....
FIXED PARTS OF OINGHY I(NSTALLATION & PACKS,
FIXED PARTS OF WIRELESS EQUIPMENT INCLUDING D.F. LOOP, mmmcu
PULOTS TRSE STANDARD BEAM APPROACM & R300S & TAISYS .. . ___ .
DE- ICING FOR ARSCREWS, PILOTS WINDSCREEN & OOMB AMMERS WINDOW.
CABLE CUTTING EQUIPMENT.
ARMOLR PLATING...

LOADING & CG.CHARTS(L.7533 AND SUBSEQUENT)
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Pare.32 (contd.)

(v) Two 15-ton hydraulio bipod double extension jacks -
5 ft. 6 in, closed height, 11 ft, 6 in, extended.

This page issued with A.L.No.26 AP, 20624 and C, Vol,I, Sect.l, Chap,2
May, 1947

(44) Place the 15-ton single extension jack below the outboard
Jacking pad an the lower side of the aircraft,

(i11) Place a 15-ton double extension jaok below the outboard
pad on the high side of the airoreft.

(iv) Teke the initial load on both jacka. Raise the jack on the

lower side to its fullest extent, keeping the other Jack

adjusted so that the extended wheel clears the ground, *
(v) Flace the second 15~ton double uxtemsion jJack below the

inboard Jacking pad on the lower slde and raise to its full

oxtent together with the Jack on the higher side. Remove

the single extension jack and lower the main wheel unit,

(vi) The airoreft may then be towed away by attaching cables to the
inboard propeller hubs after the removal of the spinners,

33. Second example.- An aircraft lands with ane mein wheel unit

tracted, It is required to 1lift the aircraft on to salvage trolleys
see fig,17):-

(1) Obtain the following equipment :-
(a) Two 10-ton salvage trolleys.

(v) One 15-ton hydraulic bipod single extension Jack -
4 ft. 0 in, closed height, 6 ft, O in, extended.

(¢) One 15-ton hydreulic bipod double extension jack -
5 ft. 6 in, closed height, 11 ft, 6 in. extended.

(d4) Chooks for tail wheel.

(11) Place the 15-tom single extension Jack below the inboard
Jacking pad on the lower side of the airoraft, and take the
initial load by raising the jack to approximately 6 ft. 0 in.

(ii1) Place the 15-ton double extension jack under the inboard
Jacking ped on the higher side of the aircraft, and chock
the tail wheel, Raise this Jack sufficiently to allow the
main wheel unit to be retracted, and then lower the Jack to
approximately 6 £t, 0 in,

(iv) Remove both inboard engine cowlings and radiators and all
other equipment below the undercarriage support beams
(see Sect.5).
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trimming tab trailing edge from neutral, and in the same direction.
Before setting the tabs, the rudders and elevators must be locked in
the neutral position (see Sect. 1).

* Note.—It is possible for an aircraft to fiy one wing low on wing incidence ‘
due to variations in the wing tips. If a check on the wing incidence reveals
discrepancies in a wing tip beyond the limits of correction by any other
method of trimming, the tip should be changed. When this is done on an
aircraft flying port wing low on wing incidence, but starboard wing low on
ailerons, as specified in para. 21 (ii), it will be advisable, if the Jatter condition
is pronounced, to pack up the port aileron before test flying.

Setting of automatic controls

22. Instructions for the setting of Mk. IV automatic controls in conjunction
with the main controls are given in para. 23 to 25, and the positions of the units
are shown in fig. 27. Care must be taken in all cases that the stops in the
automatic controls servo motors come into operation before those on the main
control. Fo all other particulars of automatic controls Mk, IV, see A.P.14694,
Vol. I.

23. Ailerons.—
(i) Lock the control column handwheel in the mid-travel position (see
Sect. 1).

(i) Set the aileron servo motor at the mid-stroke.

(iii) Slacken the nuts on the bolts securing the servo motor to the base
plate, and unscrew the adjusting screws.

(iv) Place the chain round the aileron torque shaft and servo motor
sprockets and connect the ends. Use the vernier adjustment provided
by the sprocket attachment holes to position the sprocket correctly
relative to both chain and motor.

(v) Tighten the adjusting screw on the servo motor base plate and take up
any slack in the chain.

(vi) Tighten the nuts on the bolts securing the servo motor to the base
plate.

24. Rudders.—
(i) Lock the rudder pedals in the mid-travel position (see Sect. 1).
(ii) Set the rudder servo motor at the mid-stroke position by adjusting
the two turnbuckles in the chain between the sprocket on the servo %
motor and the quadrant on the end of the rudder pedal torque shaft.
Check that there is no slack in the chain.
(iii) Tighten the locknuts on the turnbuckles and lock with wire.

25. Elevators.—
(i) Lock the control column in the mid-travel position, i.e. 3 deg. aft of

the vertical (see Sect. 1).

(ii) Set the elevator servo motor at mid-stroke.

(iii) Adjust the turnbuckles on the chains running from the sprocket on .
the servo motor to the quadrant on the end of the control column

. shaft. Check that no slack occurs in the chain.

(iv) Tighten the locknuts on the turnbuckles and lock with wire.

(v} Move the control column to the neutral position, i.e, 3} deg. forward
of the vertical and lock (see Sect. 1).

(vi) Connect up the follow-up cables.




























(x)
(xi)

(xit)

(xii1)

(dv)
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Remove the setscrews to free the filter (Al).

Remove the mit from the bolt (L) to free the cover plate,
sealing washer and damping valve from the diephragm (X).

Using special tool, Pt.No.S.T.721, unscrew the ferrules from
the sorewed rods securing the fork (T) to the lower sliding
member (U) and extract the rods to free the fork,

With spanner, Pt.No.S.T.252, unscrew the gland mit and free the
gland ring (W) fram the fork (7).

To remove the friotion clip (0) fram the main outer tube, un~-
screw the ten setscrewa to release the lower end of the main
outer tube (Bl) which will allow the friction clip assambly (0)
%0 be slid fram it: housing.

Re—aasc \b% of tail wheel sirut.~ In general, re-assembly is

e reversal of the dismantling proceduie, dbut the follcwing points should
also receive attention:~

(1)

(11)

(144)

(iv)

(v)
51.
(1)
(11)
(114)

(1)
(v)

(v1)

(vii)

FeSe/9

When inserting the wheel fork assembly (T) into the end of the
lower sliding tube (U), care should be taken to ensure that the
gland ring (W) is not damaged when passing the holes drilled in
the tube,

Assanbly sleeves, Pt.Nos.S.T.528 and S.T. 720, should be used
when assembling the gland ring (R).

The muts retaining gland rings (¥) and (E) must not be over-
tightened or the efficiency of the gland will be impaired.

When assembling the top cam (2), the mut (J) and the gland
assenbly (H), the inner oylinder assembly should be held by
means of the expanding collet, Pt.No.S.T.526, which fits into the
recess in tho top end of the cylinder (K).

The clamp, PteNoeS.T.722, should be used to prevent the inner
cylinder assembly from falling into the lower sliding tubs
during assaumbly.

Topping up with oil.-

With the unit in an upright position, remove the dust cap from
the inflation valve,

Connect the inflation valve, through the adaptor, Pt.No.C. 7704,
to the camponent tvat rig (see fig.33).

Pump in oil until the pressure begins to rise rapidly. It must
pot exceed 1,200 1b,/sq.in,

Release the pressure gradunally, and fully campress the strut,

Remove the test rig and connect an air supply to the inflation
adap tor,

Inflate with air t¢ the normal pressure at fuil extension (see
Leading Particulars),

Remove the air pump and inflation adaptor and replace the
inflation valve dust cap.
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52, 0il filling and inflation.~ New or replacement struts to iasue .
18 or sequent wi vered fully extended and filled with oil
only (indicated by red atencilled note on strut), Thase struts are to
be inflated with air after installation in the aircraft, as instructed .
in sub-pars. (ii). Struts which are dismantled and refilled by Service
personnel are to be filled as instructed in sub~pars.(i) and a note that
the strut is filled only with oil is to be painted in red on the outer tube.

(1) When the tail wheel strut requires refilling proceed as follows:-

(a) With the inner cylinder assembly, top cam (Z) and mit (K) re-
assenbled in the lower eliding member (U), i.6. with the strut
in the oondition as at the end of para.49 (vi), and the unit

t and fully extended, pump in oil through the inflation
valve (El) wntil it oompletely fills member (U) and over-
flows from the top edge. The adaptor, Pt.No.C.770k, will
faocilitate connection of the oil pump to the valve.

(b) With the gland housing filled with oil end the unit fully
eaxtended re-insert the spacer and gland ring (H), using
sleeves Pt,Noe.S.T.720 and S.T.528. A smooth metal "spoon”
may be used to release oil from bensath the gland ring as
the ring is slid down into position, but great care must
be taken not to e the gland while doing this, Refit
the distance ring (G) and the gland mt (P), using spammer :
PtoNOe S, Te 761, and lock with the grubscrew, Then complete
the assembly of the strut, temporarily fitting plug, Pt.

NOe 3. To 784 in place of valve (El), and not forgetting to
tighten friction olip bolt (0). Also ensure that the oam
locking key is correctly replaced between the upper cam and
the lower sliding tube, before fitting mut (J).

(c¢) Pump 1n oil to extend the strut fully, thm oaupress the
strut, allowing oil to escape. Repeat this until mo air
budbbles are ejected with the 0il and then finally pump in
o0il to extend the strut fully, discomnect the oil pump and
f£it the inflation valve dust cap.

(ii) To fit and inflate the strut:-

(a) With the strut adjacent to but mot installed in the aircraft,
open the inflation valve and fully compress the strut, keeping
it in a vertical position, 01il will be ejected from the
valve.

(b) Keeping the unit as nearly vertical as possible, install the
strut in the aircraft

(c) Using the adaptor, Pt.No.C.7704, comnect an air supply line
to the valve (El) and inflate the strut to the oorrect pressure
at full extension (see Leading Particulars).

{d) Remove the jacks and allow the strut to support the airaraft, I

then carry out the check described in para. i,

53. Test tail wheel strut.= With the unit deflated, ocomnect
the camponent test rig (see fige.33) through the inflation adaptor,
PtoNo.Ce 7704, and pump in oil to a pressure of 1,200 1b./sq.in. This
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normally only need adjustment after the diamentling of components (see
para, 92 - 65). Instructions are given for setting wanually operated
supercharger und mixture controls, but in airoraft incorporeting Mod. No.
465, electro-pneumatic supercharger controls are fitted, and Mod.No.630
deletes the mixture control. In Mk.III aircraft the slow-running
cut-out controls are also electro-mewmatically operated by the pilot.

For details of the controls in the power plant see A.P.2140A and B, Vol.I.

62. Throttle, nixture, supercharger and propeller oomtrols.-

(1)

(12

(111)

(iv)

(v)

(1)

(vit)

(viid)

F.S./11

Set the levers on the pilot's control quadrant to the mid-
travel position. The mixture lever should be tied in this
rosition.

Disconne:t the spring from the mixture lever on vhe engine
control box an the front spar behind the fireproof bulkhead.

On the inboasd eagine :ontrol toxes set the levers at 63 deg.
forward of the vertical to obtain the mid-travel positior.
(The spar wed is vertical when *he airecreft is in the rigging
position).

On the outboard engine control boxes, set the levers at 31 deg.
forward of the vertioal to obtain the wid-trevel position.

Cormect up all chains on the sprockets so that the ohain ends
are approximately equi-listant fram the sproockets. Attach
the tie-rods and adjusters and take up all slack,

See that the differential linka at the divisions cf tne super-
oharger and xixture oontrols are vertical. ‘the links are
fitted at the division of the inboard and outboard controls
between the fuselage and the inboard nacelles.

To obtain the mia-trevel position on the inboard engiune fire-
proof bulkkeads, set the levers fa: the rods passing through
the bulkhead as follows, (the bulkheads are vertioal when the
airoraft is in rigging positiun):-

Throttle and mixture lovers 9 deg. forwarld of vertical
Propeller and supercharger levers 63 deg. forward of vertical

These levers should b2 set to their maximum redius of 4 in, at
the oentre-line of the Joints with the rods, and may be ad-
Justed to A reduced redius if vequired when the controls are
2inally tested,

On the outboa.d engine fireproof bulkheads set the levers as
follows :-
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Pa.n.62 $contd.)
Throttle lever 35 deg. forward of vertical .
Mixture lever 355 deg. forward of vertioal

Propellerand supercharger levers 31 deg, forward of vertiocal

The mixture lever should be set to a radius of 3 25/32 in.
but may be further adjusted as necessary. Ths throttle,
mopeller and supercharger levers should be set as descrived
for the inboard engins,

(1x) Pit the conneoting rods between the levers at the front spar
and the fireproof bullhead, adjusting ‘he lengths of the rods to
suit the positions of the levers as previou.ly set.

(x) Replace the spring on the mixture lever on tha engine
control box., It is important that it should be done at this
stage before the oontrols are connected to the angines.

(xi) Pull the ocontrol levers in the ocokpit to the fully tack
position and set the oontrol levers on the engine ageinst
the rear stops.

(x41) Comnect the oontrol rods between the engine cortrols and
the levers on the countershaft on the fireproof bulkhead,

adjusting the length of the rods as required. .

(xiii) Move the levers in the coockpit %o the fully forvard position
and check that the levers on the engine are against the
forward stop, The levers may Le checked at the forward and rear
stops by ascertaining that a piece of thin paper placed on the
stop is trapped by the lever when the oontrol lever in the
cookpit is pushed fully forward or rulled fully backwards.

(xdv) Make any adjuatment required on the control connections oa the
engine (see A.P.2140A and B, Vol.I).

(x¥) If required, the sdjustaents referred to in sub-pares.(vii)
axd (viii) may be made in the lengths of the levers.

63. Boost cut-out oontrol.- When sstting the boost oui-out control,
the control lover in the cookpit and the quadrent on the countershaft at
ths tront spa> should-be set at mid-travel position, and the chains
fitted with the ends approximately equi-distant from the sprockets.
The quadrent 1s at mid-position whea the centre-line of the bolt at its
outer edge is 3.96 in, Lelow the lower surface of the skin of the main
floor. To adjust the cables the lcver in the coockpit must be pulled
back to the stop, and the cables tensicned by means of the turmbuckles.
#hen the oockpit lever is released the engine lever must return to ite
stop, and the oables must be slack. .

64, Slow-running cut-out controls (Mk.1 aircraft).- Thuse controls
| are inter-connected with the engine fuel cock ~ontrols by means of lost-
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motion links between the fuselage and the inboard nacelles. Teleflex
oontrols connect the lost-motion links with the engines. For information
regarding Teleflex controls, see A.P,1464B, Vol.I. The lost-motion

link should be adjusted to sult the difference in movemmt betwoen the
fusl ooock control and the lever of the slow-ruming cut-cut ocontrol on
the engine, and to take uwp any backlash.

Hand turning gear
65. A hand turning handle is stowed on the bulkhead at the rear of the
port main wheel compartment, It is intended for maintenance purposes
only and should not bs used for starting the engine.

RYDRAULIC SYSTEM
General
66. TInstallation diagrems of the hydraulio system oirouits are

given in figs,14 and 17 to 22, and of the turret systems in figs.
37 to 40, These diagrems show also the identification markings and pipe

(Continued on naxt leaf)

?.8./11A
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nuzbers. In all maintenance operations on the hydraulic system
sbsolute cleanliness is essential., Clean fluid only should be used
when '£illing or topping up, and the containers, funnels, eto., used
for holding the fluid and for the reception of drained fluid must be
sorupulously clean. It is preferable that after the container has
been carefully cleaned it should be swilled out with a small quantity
of clean fluid, which should then be discarded.

67. Whenever pipe-lines are discomnected the unions and pipe ends
should be blanked eoff against entry ef dirt. Whenever drain plugs er
ether components are removed they muast be carefully examined to see
that they are free from dirt before they are reassembled. Any new
length of pipe or new ocoupling should be thereughly flushed out te
ensure freedom from dirt before being fitted.

Mlling

68. The follewing procedure sheuld be adepted when it is necessary
to 111 the complete circuit:-

{1) Jack up the sereplane means of hydraulic jacks under the
pads en the frent spar Seot.4, Chap.2).

(14) P11 the hydraulic reserveir with flunid, D.T.D.44D {Stores
Ref.34A/43 and 48).

(111) See that the inboard fuel tanks have been drained.
{iv) Detach the sesaling washers and allew the jettison pipes to extend.

(v) Conmect the groumd test rig (goe £15.32) te the external supply
and return valves im cach imboard macelle. These valves are
mounted en the panels between the undercarriage support beams.

{vi) P11 the gystem by rumning the motor in low goar, at the same time
maintaimng the fluid level in the reservoir. When filling it is
important that all jacks sheuld be in the extended position.

{vii) Operate sach cirouit several times each way in order to £ill all
the jacks and the joettison circudt.

+~ Sorew down the reservoir cap while eperating any cirouit,
and £11) when necessary with the test rig stepped.

(vi11) Reinstats the jettison pipesas described in para.f4, except
that the original sealing washers should be used.

Bleeding

69. The system should be bled after ary cemponent has beem remved
or a new length of pipe inserted, arnd durimg the bleeding eperation,
the asroplane should be jacked up. Conmsct the ground test rig (see
£ig.32) to the extermal supply and return valves.

70. bleed the whe 1.~
(i) Set the main wheel and bomb door control valves in the UP position,

P.8./12
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(4i) Discenneot the jack piston reds frem the bemb doors, and dis-
cennect the epsrating links from the undercarriage deers.

(141) Pump with the greund test rig until the jacks are fully
compreased and then switch eff the test rix.

(iv) Slacken off the bleeder plugs en the rod side of the pistom.

(v) Pump with the hand pump in the fuselage until air bubbles
oease te appear and fluid is ejeoted.

{vi) Tighten and lock the bleeder plugs.
(vii) Tep up the reservoir.

{viii) Move the umdercarriage and bomb door control valves te the
DOWN position.

(ix) Pump with greund test rig until the jacks are fully extended
and switch off test rig.

{x) Slacken eff the bleeder plugs en the piston head side ef tbe jack.

(xi) Pump with hand pump until air bubbles coase to appear and fluid
is ejected.

(xii) Tighten and lock the bleeder plugs.

(x44i) Reconneot the jack piston rods to the boumb doors and the
eperating links to the undercarrisge doors.

71. o bleed the flap cirouit.-
(1) Move the operating lever en the control valve to the flaps
DOWN positiom.

(11) Pump with greund test rig until the stroke is completed and
switch eff the test rig.

(444) Slacken off the bleeder plugs &t the end of the jack inte which
fluid is being fed.

(iv) Pump with hand pump until air bubbles cease to appear and fluid
is eojoected.

(v) Tighten and lock the bleeder plugs.

(vi) Move the opsrating lever on the control valve to the flaps
UP position.

(vii) Repeat the procedure, this time slackeming off the bleeder plugs
at the opposite end of the jack when the stroke is completed.

72. Lo bleed the ajr-intake circuit.-

{1) Move the control handle in the pilot's cockpit to the HOT AIR
pesition.

(44) Pump fluid through by means of the hand pump until the jacks
are fully cempressed.

(Continued cn next leaf)
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79. When it is required to operate the jettison system to prevent the
sticking of the synthetic rubber rings to the valve piston barrels and spindles,
the following procedure may be used if the tanks are not drained:—

(i) Detach the sealing washers and allow the jettison pipes to extend.
(ii) Place a 50-gallon container beneath each pipe.

(iii) If necessary pump up the hydraulic system until the accumulator
gauge shows 700 1b./sq. in.

{iv) Operating the control quickly, so as to jettison the minimum amount
of fuel, move the lever to JETTISON, then return it to NORMAL.
The operation of the air inlet valves should be carefully checked at
the same time.

(v) Allow the jettison pipes to dry (see para. 84).

(vi) Replace the jettison pipes, using the original sealing washers ‘and
re-set the valves.

79A. If the air inlet valve has stuck in the open position after the jettison
system has been tested proceed as follows:—

(i) Ensure that the jettison control handle on the pilot's floor has been
returned to NORMAL.

(ii) Open the inspection door in the top skin of the main plane, above the
hydraulic pipe connection in the top of the fuel tank, and remove the
drilled plug from the jettison system air vent adjacent. Connect an
air pump or other source of compressed air supply to the { in. B.S.P.
female connection exposed by the removal of the plug.

(iii) Apply increasing air pressure until the valve closes. The pressure
must not exceed 850 lb./sq. in.

(iv) Disconnect the air line and replace the drilled plug in the vent.

Note.—This operation does not ensure that the valve will not
stick again when next the jettison system is tested, and it may be
necessary to close the valve by this method on each occasion.

80. This para. deleted by A.L. No. 30.

Faults and their remedies

81. Faulty operation of the hydraulic system may be caused through a
defect either in the system or in the mechanical layout. The faults can usually
be traced by noting the behaviour of each hydraulic circuit, and this must be
done before removing the component from the aircraft. If any circuit responds
correctly to both the engine-driven pumps and the hand pump, then it follows
that the pumps are satisfactory. Investigation of faults may be considered
under the headings:—loss of pressure, air in system, increase in load.
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SECTION 5—REMOVAL AND ASSEMBLY OPERATIONS
Introductory

1. In most of the following cases only the removal operation is described
and where no additional notes are given the assembly operation is in the reverse
order. Slinging and jacking equipment is listed in the appropriate M leaflet
of Vol. II, and tools and other special items of equipment ar¢ included in the
Schedule of Spare Parts, Vol. III, Part 1, both of this publication. The
trestling of the various parts of the aircraft is illustrated in fig. 1.

Weatherproofing
1A. The following procedure should be adopted when attaching fabric
strips to transport joints.
(i) Apply a very thin coat of Titanine A2 adhesive, Stores Ref. 33C/635,
to the surface to be covered.
(ii) Place the cotton fabric (Specification D.T.D.343) in position, brush
through with an even coat of A2 adhesive, and allow it to dry for
5 min.
(i) Apply a final coat of A2 adhesive and allow it to dry for 15 min.
(iv) Fill in the grains of the cotton fabric with two coats of Titanine E3
grey filler, applied with a cotton swab. Allow to dry for 30 min.
(v) Spray the surface.

Pop-riveted panels

2. Most of the assembly panels shown in fig. 8 are secured by pop rivets
which must be drilled out before the panels can be removed. Drill, Pt. No
1.2.1473, should be used for this purpose; it is fitted with a screwdriver end
which prevents the special pop rivet from revolving with the drill. The mandrel
heads should be punched out of the rivets before the latter are drilled. When
replacing these assembly panels they should be riveted with the same type of
rivets that were removed. Fig. 8 shows the layout of the assembly panels and
the types of rivets used in each case, and fig. 9 illustrates the tools required.

Engine cowling

3. The cngine cowling panels should be removed in the following order,
by releasing the Dzus fasteners (se¢ fig. 3):—

(i) Port and starboard side panels (1) and (2).

(ii) Top panel (3).

(ili) Door in radiator duct roof and air-intake fairings (4) and (5), after

slackening the clips securing the cold air intake ducts.
(iv) Main bottom panel (6) after detaching the radiator flap rods,

(v) Front bottom scoop (7); on the port inboard engine, two pipes must
first be disconnected at the oil cooler on the inboard side for the R.A.E.

COMpressor.
(vi) Front diaphragm (if required).
(vii) Cowling rails (if required).

F.S./2
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To avoid unnecessary removal of the cowling for minor inspection, full use
should be made of the detachable air intakes and inspection doors. Further
details on the removal of the cowling panels are contained in A.P.21404A, Vol. I.

Nacelle fairings aft of fireproof bulkhead

4. To remove the four detachable panels aft of the fireproof bulkheads of
the inboard and outboard nacelles, release the Dzus fasteners and remove the
panels in order of the numbers (see fig. 3).

S. Rear fairing of outboard nmacelle.—To remove this fairing, which is
detachable as a unit, proceed as follows:—
(i) Remove the side, top and main bottom cowling panels (see para. 3).
(ii) Remove the screws securing the fairing rails to the brackets on the
fireproof bulkhead.
(iii) Release the clips securing the front former of the fairing to the engine
sub-frame, ’

(iv) Support the fairing and release the Dzus fasteners securing it to the
undersurface of the main plane, after removing the doped-on fabric
strips.

(v) Lower the fairing from the main plane.

Power plant changing gantry

6. A special gantry, Pt. No. 1.U.634, which can be erected on the main
plane, is provided for use when a normal hangar roof crane is not available.
The aircraft must be in the tail down position in order to use the gantry (see
fig. 5 and 6). The gantry should be erected as follows:—

(i) Remove the cowling and fairing panels (see para. 3 and 4). For
power plant removal purposes it is not necessary to detach the front
bottom scoop, the front cowling diaphragm or the cowling rails.

(i) Place the wooden platform in position above the power plant and
erect the gantry in accordance with the operations numbered 1 to 10
(see fig. 4). This procedure, and the instructions on the labels on the
parts of the gantry, should be followed carefully. The differe#hces
in the erection of the gantry for inboard and outboard power plants
are:—

PS744 M /1897 2/44 3950 C&P Gp.1
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Alrscrew

7.

A.P Vol, I ct, §

{a) For outboard power plants a single rear bracing
unit is fitted in place of the two strute required
for the inboard power plant,

(b) The front fixing points inboard consist of ball-and-
socket brackets which should be bolted to the tops of
the min wheel unit mounting beams, while the sockets
on the main outer plane are acrewed into the top of
the front spar boam.

(c] The lengths of the front and rear side struts must be
adjusted us required by the instructions on the label,

The general handling of the airscrew is dealt with in

4.F,1538, Vol. I, The airscrew can be removed from the engine

by means

of an overhead crane, if uvailable, or by using the

gentry fitted with the extenmsion struts, Pt.Nos. 1.U.647 and

1.U.653,

(see fig.4). The outer extensiom strut should be

adjusted to the correct length us indicated by the label on the

strut,
by means

Power pl

8.

The airscrew can be attached to the crame or gantry hook
of the standard airscrew lifting sling, Ref., No,4L/1347,

ants

Removal.~- Each power plant can be removed from the

aeroplane by disconnecting the joints of the pipes, cables and

controls

mentione

The foll
(i)
(ii)
(iii)

{iv)

{v)

(vi)

(&}

at the fireprcof bulkhead (with certain exceptions
d below) and detaching the mounting from the sub-frame.
owing is a list of operations necessury: -

Remove the cowling and fairing panels (see para. 6),
irect the guntry if required (see para.6).

Remove the airscrew (see para. 7).

Turn off the fuel supply by turning the knob on the
observer's panel and the lever on the pilot's control
quadrant to OFF, and see that the balance cock just
forward of the front spar in the fuselage is turned to

CFF.

Orain the oil t.nk by opening the filler cap and removing
the druin plug

Druin the coolant system (see Sect. 4, Chap,3),
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(vi1) Disconnect all pipes provided with joints at the bulkhead. .
(viil) Disconnect the oil feed pipe joint forward of the bulkhead.
pe
(ix) Discomnect the capillaries at the engine.
(x) Disconnect the pipes at the oil separetor (inboard only).
(xi) Disoonnect the engine drein pipe at the oil tank drain
(inboard only).
(xii) Disoonneot the boost gauge comneotion at the fuel trep.
(xiil) Discomeot all eleotrical cables at the sockete at the
bulkhead, n
(xiv) Disconnect the magneto lead at the boostar coil.
(xv) Disconnect the flexible drive at the engine-speed indicator.
(xvi) Disoonneot the four engine control rods at the countershaft.
(xvii) Disoonnect the boost cut-out control cables on the engine.
(xviii) Mk.I airoraft.- Disocmmect the slow-ruming cut-out Teleflex -
oontrol at the connector just aft of the bulkhead, and at
the securing clip at the front face of the bulkheed. .
Mk, I1I airoraft.=- In this case it is anly necessary to releaze
the olip at the bulkhead and withdraw the Teleflex control,
which is sealed at this point and has no engine connection.
(xix) Disoonnect the ocmnecting rod of the hot and cold air intake
Jack at the Joint with the jJaok-piston rod.
(xx) Remove the exhaust stub second from the rear of the engine,
on each side,
(xxt) Attach the sling, Pt.No.1.U.629, to the slinging points ca
the engine and to the orane or gantry hook. The front leg
of the sling oan be shortened for use when the airoraft is
in the tail dowm poasition, or lengthened tor use with a
orane when the airoraft is in flying position. Before
lifting, the stirrup on each side of the sling must be
seoured to the lug on the engine mounting by the pin provided
(8oe A.P.21404, Vol.I).
(xxii) Take the load by means of the orene or gantry lifting gear,
and remove the four bolts securing the engine moumting to
the sub-freme, using extractors, Pt.Nc.1.Z.1715 end 1.Z.1716.
(xodit) If the gantry is employed the power plant should first be .

lifted away from the sub-freme, then moved forward by means
of the sorew luffing mechanism, turned through 90 deg., and
lowered on to the special stand.



Phis nare amended by A,L.Noe26 A,P,20624 and C, Vol.I, Sect,5

Yy, 197,

(xxiv) Other details on the removal of a power plant are in-
cluded in A.P,21404, Vol.I.

9. Installation.- The installation of the engine is described in
AP.2140A, Vol.T.

Zngine sub-~frame

10  To remove the engine sub-frame (inboard or outboard) proceed as
follows :-

(1) Remove the power plant (see para.6 to 8).

(11) Remove the oil tank (see para.20).

(111) Remove the rear nacelle fairing (outboard nacelle only,
aee para,5).

(iv) Diaconneot all pipes and electrical cables at the bulkhead,

(v) Disconnect the hydraulic pipes to the hot and cold air intake
Jack,

(vi) Release all olips supporting pipes, stays and cables on the
sub-frame struts, and release electrical cables where
attached to the struts.

(vii) Remove all pipes now loose in the sub~freme by disconneoting
at the nearest Joint.

(viii) Disconnect the engine oontrol rods and withdraw the slow-
running cut-out and boost cut-out controls. On Mk.III the
slow-running cut-out is installed but not oonnected.

(ix) Rewmove the fuel filter. Withdraw the fuel supply pipe.
{x) Remove the hot and cold air intake jack.

(1) Remove the propeller feathering pump.

(xii) Remove the fire extinguisher (outbosrd nacelles only).

(x1ii) Release the bulkhead stabilising struts, clips amd
fastening plates and remove the bulkhesd.

(xiv) Support the sub-frame, remove the attaciment bolts (three for

the outboard and four for the inboard sub-fremes) and lower the
sub~frame from the aircraft,

Main wheel unit beams

11. To remove the main wheel unit support beams proceed as follows :-

P3SN
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{1) Remove the engine sub-frame (see pra.l0).

(ii) Remove the main wheel units or disconnect the bolts at
the top of the shock-absorber struts (see para.22).

(iii) Disconnect the pipes and electrical cables at the
acoessories panei between the beams,

{iv) Remove the accessories panel.
(v) Remove the diagonal strut between the teams,

{vi) Remove the bolts securing the main wheel door hinge beams
to the brackets on the support beams. -

'vii) Remove tha nuts and bolts securing the beams to the front g
spar, To remove the bolts in the upper spar boome
use special spanner, Pt.Ro. 1.2.1267,
Main plans
12, Aileron,- To remove an aileron, proceed as follows:-

(1) Cut out the fabric patch doors below each hinge
bracket.,

(ii) Lower the trailing odge flaps,
(1ii) Remove the detachable nose cover at the inboard end.

(iv) Remove the vertical bolt securing the aileron actuating
fork to the bracket on the end of the aileron spar.

(v) Disconnect the aileron trimming tab operating cables
{(starboard aileron only) at the turnbuckles, release
the fairleads and withdraw the cables from the inrer
and outer trailing edges.

{vi) Disconmect the balance tab operating rod at the
aileron hinge buracket.

(vii} Support the aileron, remove the securirg bolts from
the hinge brackets mounted on the top of the plane,
and releuse the bonding connection at the centre

hinge bracket,

(viii) Remove the aileron by lowering it at the outer end
and withdrawing it outyards from the self-centring ball
race at the inrer end.
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13, Main plane flaps, centre portion,- To remove ths main plane
flape from the centre portion trailing edge, proceed as follows: -

(i) Remove the detachable covers from the flap jack in the
centre of the fuselage just aft of the rear spar.

(ii) Disconnect the operating rod between the t‘.rammittor and the
flap (port side only),

(iii) Support the flap and disconnect the flap operating tube
connecting link from the hydraulic flap jack, using
C-spanners Pt.No., 1.Z.1268, and lower the flaps.

(iv) Remove the screws securing the rear of the nacelle to the
flap and remove th® section of the nacells,

{v) Disconnect the flap operating tube at the universal
Joints at the junction of thp centre and outer main plane,

{vi] Remove the circlips from the flap link pins in the
operating tube, and withdraw the pins. (lise spscial
circlip pliers, screw a 4 in, B.S.F. bolt into the end
of the pin and withdraw the pin),

(vii) Remove the bolts seauring the flap hings to the main
plane dummy spar,

(viii) Lower the flap from the main plane,

14, Main plane flaps outer portion,- To remove the flaps from the
outer main plans proceed as follows: -

(1) Pully lower the flape.

{ii) Disconnect the flap opsrating tube at the universal joints
at the junction of the centre and outer main plane,

(iii) Remove the circlips from the flap link pins in the
opsrating tube and withdraw the pins, (Use special
circlip pliers, screw a 4 in. B.S.F. bolt into the end of
the pin, and withdraw the pin),

{iv) Remove ths bolts securing the flap hinge to the main
plane dummy spar.

{v} Carefully lower the flap from the plane,

15. Assembly of fiag operating tubes to jack,- To assemble
he flap operating tubes to the jack, proceed as follows: -

(1} Lower all the flaps and fit the links, Individual
links may have the length slightly adjusted to ensure
alignment of the flap trailing edge.

F.c./5
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(ii)

(111)

(iv)

(v)

16.

Ensure that the jack is at the end of the stroke. This
is indicated by the red lines on the port side being
opposite to the pointer.

Adjust the ball-end connection umtil the imner flaps just
close, Check that the jack shaft has not moved during
this adjustment.

Lower the inboard flaps. BRaise the starboard outer flap
and clamp it in position. Raimse the inner flape till the
trunnicn can be connectsd, then shorten the .connection to
raise the inner flaps.

Clamp the inner flaps raised. Partly raise the port aiter
flap, screw on the connecting trunnion, and shorten the
connection until the port ocuter flap is completely raised.

Trailing edge, centre portiom,~- 7o remove the trailing

edge from the main plane proceed as follows:~

(i}

(id)

(144)

(1v)
{v)

(vi)

(vid)

{viii)

(3x)

(x)

Remove the screwe securing the top and bottom trailing
edge fairing strips along the side of the fuselage and
trailing edge. Remove the pamsls.

Remove the flap jeok covers in the fuselage, just aft of
the rear spar.

Support the flaps and disconnect the flap opsrating tube
conmacting link from the hydraulioc flap jack. Use
C-spanners, Pt.No. 1.2Z.1268,

Lower the flaps fully.

Disconnsot the flap operating tube at the umiversal
joints at the junotion of the centre section and the
outer medn plane.

Remove the sorews securing the top fairing strip
besmsen the oentre and cuter main plans trailing edges.

Open the acoess doors in the bulkhead at the rear end
of the main wheel ocompartment and remove the .bolte
securing the rear ends of the main wheel door hinge beams.

Support the rear fixed section of the inboard nacelle
and remove the screws securing it to the underside of the
main plane trailing edge.

Remove inspection and assembly panels decured to the
underside trailing edge, just aft of the rear spar, by
screws and pop rivets (ses para.2).

Disconmect the flap indicator electric cable (port side
only).
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(xi)

(xii)

(xiii)

{xiv )}

(xv)

17.

Disconnect the dinghy marual release cable and electriocal
release cable (starboard side only),

Disconnect the aileron operating push-pull rod between the
inboard and outboard trailing edges, by unscrewing the
turnbuckle after removing the two locking bolts, and at
the joint inside the inboard end of the trailing edge.

Disconnect the aileron trimming tab operating cables at
the turnbuckles, release the fairleads, and withdrav the
cable)m from the inboard trailing edge (starboard ailsron
onlyl.

Support the trailing edge and remove the nuts securing
the top and bottom of the trailing edge spar to the rear
spar of the centre section,

Carefully draw the trailing edge aft from the centre
section and then lower the cuter end so that the
trailing edge can be drawn outward to clear the
projection of the ailerom push-pull control rod,

Trailing edge, outer plans,~ To remove the trailing edge

from the outer plane proceed as follows: -

{1)

{11)

{144)
(iv)

{v)

{vi)

(vii)

(viii)

¥,1./6

Remove the inspection and a seembly pamels secured to the
underside trailing edge, just aft of the rear spar, by
scrows and rivets (see purs.2),

Bemove the detachable fairing strip between the centre
section and the outer main plans trailing edge.

Mully lower the flaps.

Disoonmect the trailing edge flap operating tube at the
universal joint.

Disconnect the aileron operating push-pull rod betwsen the
inboard and outboard trailing edges, by removing the

two locking bolts and unscrewing the turnbuckle at the
inboard end and removing the bolt at the outboard end
Joint with the aileron lever.

Disconnect the aileron trimming tab operating cables
(starboard only) at the turntuckles, release the
fairleads and withdraw the cables from the inner and
outer trailing edges.

Support the trailing edge aind remove the nuts securing
the top and bottom of the tra.ling edge rear spar to
the reur spar of the centre portion,

Curefully draw the traiiing edie aft and then lower it,
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18, Quter plene.- To remove the outer rlane proceed as follows :-

(1) Remove the outboard power plant {see para.6 to 8).
(11) Remove the outboard engine sub-freme (see para.10).

(i11) Remove the inboard engine fairing panecls between the fireproof
bulkhead and the front spar (see parm.d).

(iv) Remove the outboard wndercerriage door and valance (see para.21).

(v) Remove the transport joint cover panels at the junction of the
centre portion and outer main plane by removing the scroews
seouring thra, ,

(vi) Remov: the access panel below the Jeading edge of the outer plane,

(vii) Bnsure thut the fuel tank seleotor 0ook oontrol at the cbserver's
panel and the outboard engine master oock oontrol on the pilot's
quadrent are turned to the OFP position.

(vii1) Drein the No.2 und No.3 fuel tanks (see Sect.l, Chap.3),

(1x) In sircraft retaining the pressure re-fuelling system,
remove the appropriate access door and disconnect the No.?2
tank re-fuelling pipe at the tank. Release the pipe olips,
withdraw the pipe from the outer main plane and tie the loose
end in the main plane oentre portion.

(x) Disconnect the outboard engine fuel supply pipe, priming pipe
and boost pipe at the transport Joints. Discommect the
vapour vent pipe (when fitted) at the non-return valve on the
inboard engine sub-frame,

(xi) Discamect tae No.2 tank delivery pipe at the tank selector
cock in aircraft fitted with Pulsometer pumps (Mod.No.539).
Disconnect the delivery pipe at the Joint just aft of the front
spar in airoraft fitted with immersed pumps and suction by-pass
(Mod.No.512), release the pipe olips and withirew the pipe from
the outer plane.

(xi1) Discomneot the slow-rumning out-out oontrol at the ocnmnector
and the remainder of .the outbor:d engine controls at the
turnbuckles.

(xiii) Discomnect all pipes and eleotrical wiring carried on the
front face of the front spar.

(xiv) Open the fairleads securing the capillaries in the leading
edge of the outer plane. Coil the oapillaries, remove
them from the outer plane, and tie up the coila in the
main plane centre portion.

(xv) Remove the two locking bolts and disconnect the aileron push.
Pull control rod at the turmbuckle.
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(xvi) Disconnect the trailing edge flap operating tube at the universal

joint.
‘ (xvii) Lower the flaps and disconnect the aileron trimming tab operating
cables (starboard only in aircraft not incorporating Mod. 505) at the

turnbuckles, release the fairleads and withdraw the cables from the
inboard trailing edge.

(xvili) Support the outer plane on bearers, or sling from a crane (see fig. 1
and 2) using slings Pt. No. 1 and 2.U.571 and 1.U.627.

(xix) Remove the web plates at the front and rear spar webs.

(xx) Remove the nuts and drive out the main bolts securing the link plates‘
to the spar booms.

(xxi) Lower the outer plane from the aircraft.

" 18A. Reassembly of outer plane.—The following method of assembly is
recommended, in order to minimise the possibility of cumulative errors causing
an excessive degree of twist, and to ensure that after adjustment any resultant
error will be as nearly as possible symmetrical about the longitudinal axis of
the complete aircraft. The instructions cover the assembly of the separate
sections of the outer plane:— .

(i) Assemble the outer plane main section to the centre section, proceeding

as follows:—
. (a) Check the length of the spar booms for clearance by measuring
. the projection beyond the edges of the holes for the main attach-
ment bolts, and file down if necessary (this will only be neccssary

on new components). The dimensions should be:—

. . y.cyar 0107
Front spar booms 1-513" _ 4«

Rear spar booms, top 0-968” igg(l),

. ” +'010”

bottom 0-959 —-000"

(b) Attach the outer plane main section to the centre section using
the main bolts and shackles only (the attachment of the web plate
is the final operation).

(¢} Check the outer plane incidence at rib 6 and rib 20 to ensure
that it is within the permissible limits of twist (see Sect. 4, Chap. 3).
Note the figures. .

(d) Check the rear spar for straightness over the shoulders of the
trailing edge attachment studs, and shim where necessary (see

fig. 10).
’ (i) The trailing edge section should be checked as follows before being
. offered up to the outer plane.

(a) Position the trailing edge section with the spar web vertical.
(b)) Check the incidence as described in Sect. 4, Chap. 3, para. 11A.

F.S.[7
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(iii)

(iv)

v

The trailing edge should then be offered up to the outer plane and
the trailing edge incidence checked in the same way relative to that
of the main section. ' .

To correct any errors slotted shims (see table below) should be inserted -

before finally attaching the trailing edge. It is particularly important
that the trailing edge should not be below the contour:—

Part Number Internal Diameter Thickness
1/SK.10341 # in. 12 s.w.g.
2/SK.10341 # in. 12 s.w.g.
3/SK.10341 4 in. 12 s.w.g.
4/SK.10341 # in. 14 s.w.g.
5/SK.10341 # in 14 s.wag.
6/SK.10341 11 in. 14 s.w.g.
7/SK.10341 & in. 16 s.w.g.
8/SK.10341 % in. 16 s.w.g.
9/SK.10341 3 in 16 s.w.g.

The following]is the procedure for shimming (see fig. 10):—

(a) If the trailing edge is low, slacken off the row of nuts along the
bottom boom of the trailing edge spar, and pull the trailing edge
back sufficiently to allow for the insertion of slotted packing
washers of the necessary thickness. This thickness can be approxi-
mately determined by a four-to-one ratio: e.g. if the extreme
trailing edge is £ in. low 12 s.w.g. washers should be fitted; if
Y5 in. low 14 s.w.g. washers.

(b) If it is found necessary to use 12 s.w.g. washers at the inboard
end these should be fitted between ribs 22 and 14, with 16 s.w.g.
washers between ribs 14 and 8. It is unnecessary to fit washers
outboard of rib 8.

{¢) Should the trailing edge be high, the reverse procedure will be
necessary. The nuts along the top boom should be slackened off
and washers inserted. Care must be taken not to bring the trailing
edge below the contour.

(d) It will be necessary to fit thinner H.T.S. nuts to either boom to
allow for extra washer thickness, After the nuts have been
finally tightened up the incidence should be checked again.

The wing tip should be attached and checked for incidence relative
to the remainder of the assembly.

18B. When the components of the outer plane have been assembled,
jacks should be placed under the front and rear spars to enable the final incidence
adjustment of the component as a whole to be made. Up to +0 deg.~20 min.
correction can be obtained by raising or lowering the jacks in accordance with
the following instructions:—

(i)

When both port and starboard outer planes have been assembled,
the previously noted details of the incidence checks should be referred
to, and the incidence of the two outer planes adjusted relative to the
centre section incidence and to each other.
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(i3)

When one outer plane only is replaced, the incidence of the opposite
plane should be checked at the wing tip, ribs 6 and 20, and the centre
section. The figures should be compared with those for the replacement
pla.ne,land the latter should be adjusted to correspond as nearly as
possible.

(ili) New web joint plates should be fitted when new or repaired outer
plane sections are replaced. After all necessary adjustments have
been made the holes for the bolts securing the joint plates can be
drilled and the joints completed.

Fuel tanks

19. To removefthe fuel tanks from the aircraft proceed as follows:—

(i)
(if)

(iid)

(iv)
(v)

(vi)

F.S.[7A

Place a suitable platform beneath the tank assembly panel in the
main plane.

Remove the nut from the end of the spindle securing the jettison pipe
door to the underside of the main plane (No. 1 tank only).

Remove the tank assembly panel from the underside of the main
plane (see fig. 8). To remove the No. 1 tank panel, first remove the
inboard undercarriage door and valance (se¢ para. 21). When removing
or replacing the No. 2 and No. 3 tank panels it is necessary to take
the weight of the outboard engine by means of an external crane
which is not mounted on the main plane (i.e. the engine gantry should
not be used). When refitting a panel it should first be attached by at
least two screws at diagonally opposite corners, and the rivet holes
examined to see that they line up with those in the main plane. If
thev do not the engine should be raised or lowered until they do.
The remaining attachment screws, followed by the pop rivets, should
then be fitted.

Remove}the] access doors in the upper surface of the plane.

Ensure that the tank selector cock is turned off and drain the tank,
using a Bowser to pump the fuel out through the filler neck. Complete
the draining by removing the plug in the sump.

Disconnect all pipes and electrical leads at the top of the tank. On
No. 2 tank, if an immersed pump or a pressure re-fuelling connection
are fitted, use spanners Pt. Nos. 1.Z.1998 and 1.Z.1999 respectively.

Disconnect the main delivery pipe on aircraft fitted with Pulsometer
pumps or the suction by-pass pipe on aircraft with immersed pumps.
On No. 1 tank disconnect the doper pump supply pipe also.

Remove the Pulsometer pump as follows:—

(8) Disconnect the pump delivery pipe at the pump.

(6) Disconnect the electrical supply at the socket on the pump.
(¢) Remove the securing bolts and detach the pump.

(d) Remove the non-return valve from the sump by unscrewing the
securing bolts.



(e) Reamove the nuts fram the studs securing the sump to the
tank, and remove the olamping plate.

(£) Remove the sump by unsorewing the studs.

Note,- After re-assembly to the tank, the following pressure test should
be made :-

Pit a pressure gauge at the main delivery pipe joint, run
a small quantity of fuel into the tank and switch on the
pump., A pressure of approximately 12 - 13 1b,/sq.in.
should be registered. Any loss of prussure or leaks should
be investigated, Drain the fuel from the tank and remove
the pressure gauge.

(ix) Support the tank and unacrew the turnbuckle in each strep.

(x) Lower the rear end of the tank and withdraw it from the main
plane,

011 tanks
20, To remove the inboard ar outboard oil tank proceed as follows :-
(1) Remove the nacelle fairings aft of the fireproof bulkhead,

(11) Drain the tank by removing the plug from the bottom and open-
ing the filler osp.

(iii) Disconneot and remove the oil pipes.

(4v) To remove the inboard tank, umscrew the turnbuckle in
each strep and withdraw it through side of sub-freme,

(v) In the outboard macells, disoornect the electrical lead
from the hydramatic pump, and the pipes from the fuel filter,

FoSo/TA
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To remove the outboard tank (with bearers) remove the
bottom diagonal sub-frame struts, remove the bolts securing
the bearers and lower the tank from the sub-frame,

Main wheel door and valance fairing

21,
{i)

(11)

(1id)

{iv)

(v)

To remove the door and valance fairing proceed as follows: -

Remove the bolt securing the door operating link to the
rotating pin in the lower edge of the door.

Support the door and remove the screws securing the top
of the valance' to the underside of the main plane, These
screws are on each side of the top edge of the vaiance.

Remove the imspection door in the face of the rear fairing
bulkhead, and remove the bolts securing the door rail to
the rear fairing,

Remove the two bolts securing the fromt end of the door
rail to the main wheel support beam bracket.

Lower the door and valance from the aeroplane.

Main wheel units

2.

(i)

(ii)

{iii)

(iv)

(v)

(vi)

(vii)

{viid)

F.5./8

To remove the umit from the aeroplane proceed as follows: -
%ith the unit fully lowered jack the complete aeroplane

a8 illustrated in Sect.4, Chap,2, with the wheel about

2 in, off the ground.

Release the air pressure in the shock-absorber struts (see
Sect, 4, Chap.3).

Remove the wheel (see Sect.4, Chap.3),

Disconnect the hydraulic pipe connections at the jack
fulcrum at the top rear spar flange.

Disconnect the position indicator cables at the terminal
box positioned above the bottom rear spar flange.

Remove the bolts securing the caps to the juck fulcrum
bracket on the top rear spar fiange and remove the caps.

Remove the pins connecting the jack piston rods to the
lower ends of the upper radius rods and remove the jack,

Remove the pins connecting the lower radius rods to the
shock-absorbers.



(ix)

x)
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Remove the fulcrum pins at the top of the shock-absorbers
and remove the shock-absorbers,

Remove the pins from the upper radius rods at the brackets
on the bottom rear spar flangs, and remove the upper and
lower radius rods complete.

Wing tip

23,

To remove the wing tip from the outer plane proceed as

follows: -

(i)

{id)

(114

{iv)

(v)

Remove the screws securing the joint plates to the main
plane epar.

Tear off the fabric strip at the joint of the wing tip to
the outer plane,

Remove the underside assembly pansl at the joint of the
wing tip and outer plane by removing ihe rivets (see fig.8);
the joint occurs at ribs 4 and S.

Unscrew and disconnect the Breeze plug for air-to-air
recognition and navigation lamps, at the junction box inside
the wing tip.

Support the outer end of the wing tip, remove the nuts
securing rib 4 to the studs on rib § between the spars,
and the nuts and bolts aft of the rear spar, and draw the
wing tip outwards from the outer plane and aileron,

Tail unit

24,

(i)

(is)

(iii)

(iv)

(v)

(vi)

Elevator,~ To remove the elevator proceed as follows: -

Disconnect the elevator comnecting rod at the torque
shaft at the rear of the fuselage.

Remove the bonding lead at the inboard end of the torque
shaft,

Disconnect the coupling at each side of the elevator
torque shaft and remove the centre vortion of the shaft.

Disconnect the elevator trimming tab cable turnbuckle
at the centre of the fuselage behind the rear spar.

Disconnect the elevator trimning tab cables at the
turnbuckles forward of the tail plane front spar,

Remove the four Vickers pulleys mounted at former 39,
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(vii)

viii)

(ix)

(x)

25,
(1)
(i)

(441}

(iv)

(v)

{vi)

(vidi)
(viii)
26.

(i)
(id)

F.5./9

remove the fairleuds and draw the cables through the
tail plane.

Remove the fairlead in the fuselage side and pass the
cables through the opening.

Remove the three taper pins securing the outer ends of
the elevator torque shaft to the inner ends of the
elevator spars and draw the ends of the torque shaft
inside the fuselage.

Remove the fabric patch access doors in the undersurface of
the elevator just aft of the hinges.

Support the elevator, remove the split-pins from the
hinge bolts and draw the elevator from the tail plane.

Rudder.- To remove thes rudder proceed as follows: -

Remove the three hinge imspection covers at the nose of
the rudder.

Remove the access panel on the outer face of the fin by
removing the rivets (see fig.8).

Remove the access door in the upper surface of the
tail plane cuter end.

Disconnect the rudder trimming tab opcrating cable, detach
the guard and remove the chain from the sprocket in the
fin,

Disconnect the trimming tab operating rod at the tab,
unscrew and remove (The sprocket must be prevented from
turning while the rod is unscrewed),

Remove the nuts securing the sprocket bearing housing to
the outer end of the tail plane rear spar, and withdraw ths
housing complete with the universal joint and the screwed
fork-end.

Remove the bolt securing the rudder actuating lever to the
connecting rod in the tail plane.

Support the rucdder, remove the three hinge bolts and lower
the rudder from the fin,
Fin,- To remove the fin proceed as follows: -

-

Remove the rudder (see para.25),

Remove the fairingsat tail plane tip and fin junction.,
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(iv)

217.
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Disconnect the aerial by removing the alumimiim "weak lirk"
rivet at the rear insulator.

Remove the bolte securing the front and rear fin posts to
the front and rear tail plans spars. Lower the fin from
the tail plane.

Tail plane and elsvator,- To remove the tail plane from the

aeroplane proceed as follows: -

(i)
{i1)

(i41)

(iv}

(wd

{vil)

(vii)

(viii)

(ix}

(x)

(xi)

(xii)

Remove all the tail plane root fairings.

Disconnect “he aeriel attached to the top of each fin by
removing the aluminium "weak link" rivet at the rear
insulator,

Disconnect the aerial at the end of the tail planes, Care
must bs taken om reassembly to ensure sound electrical
contact at this point.

Discanrect the elsvator comnscting rod at the torque shaft
in the rear end of the fuselage.

Disconnect the couplings at each end of the elevator torque
shaft.

Remove the three taper pins securing the outer ends of the
elevator shaft to the inmer ends of the elevator spars on
each side of the fuselage, and draw the ends of the torque
shaft inside the fuselage.

Remove the bolts securing the walkway across the top of
the tail plane in the centre of the fuselage and securing
the walkway in the rear end of the fuselage to the angls
brackets located on the tall plans rear spar,

Remove the four inspection panels om the top surface of
the tail plane inside the fuselage.

Disconnect and remove the rod commecting the rudder push-
pull controls in the rear fuselage to the lesver between
the tail plane spars in the fuselage.

Disconnect the starboard rudder purh-pull control at the
lever between the tail plane spars in the fuselage.

Tie the rudder trimming tab control cables with string at
the control box in the pilot's cockpit to prevent the
cables unwrapping over the sides of the drum,

Disconnect the elevator and rudder trimming tab comtrol
cables at the turnbuckles on the port side of the fuselage
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forward of the tail plame front spar.,

(xiii) Remove the fairleads on the fuselage formers between the
turnbuckles and the tail plane rear spar,

(dv) Remove the four Vickers pulleys between the tail plane spars
and draw the rudder trimming tab cables into the tail plane,

(xv) Disconmsct the rudder trimming tab cable turnbuckle at the
centre of the fuselage between the tail plame spars.

(xvi) Disconmect the elevator trimming tab cable turnbuckle at the
centre of the fuselage aft of the tail plans rear spar.

(xvii) Remove ths four Vickers pulleys at the first former aft of
the tail plane rear gpar, and remove the fairlead on each
side of the fuselage.

(xviii) Withdraw the cables leading forward and pass them through
the sides of the fuselage.

(xix) Remove the four bolts securing the draught-proof plate to
the rear spar of the tail plane.

(xx) Detach the canvas bulkhsad below the fronmt spar of the tail
plane and remove the fastener studs from the spar.

(xxi) Remove the eight bolts securing the tail wheel strut
anchorage plate on the top of the tail plane.

(xxii) Remove the fibre packing blocks positioned between the
ends of the fuselage formers, and at the top and bottom
skin of the tail plane.

(xxiii) Support the tail plane at each side of the fuselage on the
special tail plane supporting trolley.

(xxiv) Remove the attachment bolts at the top and bottom joints
at the centre of the tail plane.

{xxv) Remove the main attachment bolts securing the tail plane
front and rear spars to fuselage formers 35 and 38.
Unsorew the rear spar bolt bushes until flush with the
former. Withdraw the tail plane horizontally from
each side of the fuselage, Care should be taken not to
damage the fuselage formers, or the trimming tab cables.

Tail wheel strut

28, To remove the tail wheel strut from the rear end of
the fuselage prooeed as followe: =

F.S./10
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{1) Trestle the ssroplans as shown in Sect.4, Chap.3.

(i1} Remove the tail wheel (see Sect.4, Chap.3),

(1ii) Remove the inspection panels from the underside of the
fuselage round the tail wheel strut,

(iv) Remove the bolts securing the tail wheel strut spindle
at each side of the fuselage beam (access is obtained
under tail plane inside the fuselage),

(v) Withdraw the tubular spindle from the side of the

fuselage beam, inside the fuselage, and slide the
strut down through the bearing from the fucelage.

Puselage

29, Bear portion.- To remove the rear portiom of the
fuselage from the aeroplane proceed as follows: -

(i) Chock the mainm wheels.

(i1} Remove the di-pole aerial. Disconnect the main aerials
by removing the alumimium rivet at the rear insulator.
Disconnect the aeriale of the A.R.I. §000.

(144) 'l'reat.]).a the rear end at former 30 and former 41 (see
ﬁs.l .

(iv) Trestle the rear centre portion (see fig,l).

(v) Disconnect the electric wiring, the control rods and
cables and the hydraulic pipe lines at former 27.
(The ends of the pipes must afterwards be plugged to
prevent dust entering the system),

{(vi) Disconmeot the smmunitiom tracks.

(vii) Remove the bolts at the flanged joint at former 27
and draw the rear portion of the fuselage aft.

30. Bear oentre portion.- To remove the rear centre portian
of the fuselage from the aeroplame proceed as followss-

(1) Chook the undercarrisge wheels.

(1) Remove the di-pale aerial, and disconnsct the main
asrials by removing the aluminium rivet at the rear
inaulator.

(141) Remove the bomb doors (see para.3l),
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(iv) Trestle the rear end, the rear centres portion, intermediate
centre portion and front centre portion (see fig.l),

{v) Remove the screws which secure the top and bottom trailing
edge panels along the side of the fuselage and the
trailing edge. Remove the panels.

(vi) Remove the flap jack cover in the centre of the fuselage,
just aft of the rear spar.

(vii) Disconnect the flap operating tube comnecting link from the
hydraulic flap jack using C-spanmers, Pt.No.l.Z,1268.

(vidi) Pull the port side flap to the fully down position, leaving
the starboard side flap in the closed position.

(ix] Disconmect all flying controls,
(x) Disconnmect all pipes and elecfric cables at former.12,
(xi) Disconnect the dinghy manual release.

(xii) Disconrect the flap imdicator elsctrical lead at the sockst on
the port side of the fuselage.

(xdii) Remove the transport joint balts at former 12, and remove .
the rear centre portion of the fuselage,

ia., B doors,~ To remove the bomb doors prc;oeed as follows: =

{i) Open the bomb doars by setting the lever om the control
pedsstal in the cockpit to OPEN, (see Sect.4, Chap.2).

(ii) Withdraw the solid pins at the lower end of the hydraulic
jacks at each end of the doors.

(1ii} Support the bomb door and remove the Simmonds nuts from
the top hinge eyebolts securing the bomb door to the
fuselage rail.

Note: - Do not iry to remove the hinge pins, as the hinges are
mads as complete units and damage will be caused by
removing the pins with the door in position.

32. Pront spar cover and cabin heating baffles,~ To remove the
front spar cover in ths fuselage proceed as follows:-

(i) Release the two fastensrs at the front edge of the side
panel of the radio operatar's seat, fold up the step and
fold the side panel back,

F.S./11
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(44) Release the two fasteners at the bottom of the seat front
panel, fold up the seat and the front panel down,

(i1i) Pull the projecting handle af the ssouring bolt at the top '
of the cover towards the port side. This bolt is spring-
loadod and must be held tack,

(iv) Raise the cover to release the floar pegs, supporting ii.
carsfully, ard draw it forward from the spar,

(v) Fold the upper partion of the cover backward and down to
the floor.

(vi) Secure the portioms in the folded position by means of a

strap on each side, s
(vii) To remove the port or etarboard baffles, raise the flap

of the radio operator's table (port baffls only) release

the fastenera at the top of the baffle, and raise the

baffle to disengage the floor plns,

Note; - On reassembly, the baffles must be replaced first.

It is important when replacing the radio

operator's seat to ensure that the Fins in the .
fixed tubular supports engage the holes in the .

seat.

33.  Promt centre portiom,~ To remove the front centre portion

of the fuselage from the aeroplans proceed as followa: -
{i) Chock the main wheels.

(14) Disconnect the main aerials by removing the aluminium
tivet at the rear insulators.

(41) Remove the bomb doors (see para.31),

(iv) Trestle the intermediate centre portion and the rear
portion of the fuselage (see fig,1),

(v) Remove the fromt spar cover and cabin heating baffles
(2ee para.32),

(vi) Disconnect all flying cantrols.
(vii) Discormect all pipes and electrical cables at former 6.

The ends of the pipes should be plugged and covered to
prevent dust from entering the syetem,

(viii) Disconnect all pipes and electrical cables leading from
the sidee of the fuselage to the leading edge of the
main plane. The ends of the pipes should be plugged and
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covered to prevent dust from entering the system.

(ix) Disconnect all engine and fuel cock control tie-rods at
_the first turnbuckles outboard of the fuselage.

(x) Disconmect the control tis-rods and the boost cut-out
control cable at the turnbuckles or connectors just
insgide the fuselage (the cable should be removed from
the thimble at the end of the turnbuckls],

(xi) Remove the lorknuts, withdraw the tie-rods and cable from
the fuaslage, and replace the locknuts.

(xii} Raise the hinge leading edge and disconnect the hot air
imlet valve and operating rod om each side of the fuselage,

(xdii) PRemove the transport joint bolts at former 6 and remove
the fuselage front oentre portion,

34, Centre portion of main plans and fuselage,- To remove the
intermediate centre portiom from the asroplans proceed as follows: -

(1} Remove the power plant (ses paras. 6 to 8).
(11] Bomove the outer main plans (ses para.18),
(111) Remove the centre section trailing edge (see pava.l6).
(iv]) Remove the bamb doors {see para. 31).
(v] Trestle the intermediate centre portion. (see fig.l).
(vi) Disconnect the fuselage rear centre portion. (see para,30),

(vii) Disconneot the fuselage front cemtre portion. (see para,33),

Miacellaneous

35. RBemoval of Mx,IV sutomstic comtrol units,- Before removing
any of the units open the test cock to allow the air to escaps from
the system.

36, Aileron gyro unit.,- To remove the aileron gyro unit proceed
as follows: -~

(1] Disconnsct the pipes from the underside of the alleron gyro
unit, .

(i1) Remove the bowden cables leading to the ailerom servo, and
the cables for the sped lever and attitude control.

{iii) Remove the nut and washer from the top fixing bolt,

F.5./12
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(iv)

7.
proceed

(i}

(44}

(d41)

(iv)
(v)

(vi}

proceed

(1)
(44)
(144)

(iv)

39,

loosen the lockmuts and remove the setscrews from the
two lower angle brasckets attached to the mounting
between formers E and P,

Remove the gyro unit.

Aileron servo mbtor.~ To remove the ailerom servo motor
a8 follows:-

Slacken off the chain by slackening the four fiiing
bolts securing the aileron servo motor to the base
plate on the main floor., Unscrew the tvu adjusting
screws om the base plate just sufficiently to disconmsot
the removable link of the chain.

Disconnect the chaim at the servo motor.

isconnect the pipes at the banjo fittings on the aileron
servo motor,

Disconnect the bowden cables at the servo mator.

Remove the four bolts securing the servo motor to the rails
on the main floor.

Remove the ailerom servo motor.

Budder servo motor.- 7?77 remove the rudder servo motor
as follows: -

Remove the chain from the sprocket to the quadrant at the
turabuckles.

Disconnect the pipes at the banjo fittings on the rudder,
servo motor.

Disconnect the bowden cables at the rudder servo motor,
Remove the four fixing bolts securing the rudder servo
motor to the bracket on formers (P) and (G), and remove the

rudder servo motor.

Rudder and elevator gyro umit.— To remove the rudder and

elsvator gyro unit proceed as follows: -

(1)

(1)
(144)
(iv)

Disconnect the pipes on the underside of the rudder and
elevator gyro unit,

Disconnect the bowden cables at the gyro unit.
Remove the electric plug from the socket,

Remove the five fixing bolts securing the gyro umit to
the bracket on the port side between formers (F) and (G),
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40.

and remove the gyro uait.

KElevator servo motor,- To remove the elevator servo motor

proceed as follows: -

(1) Remove tns chain from tne elevator servo motor sprocket to
the quadrant at the turmbuckles provided,
(i4) Discomnect the pipes at the banjo fittings on the serve motor,
{44i) Disconnsot ths bowden cables at the servo motor.
(iv] Remove the four fixing bolts securing the servo motor to tbe
underside of the pilot's floor at the farward end.
{(v) Remove the elevator serve motor.
PFront turret
41, To remove the fromt turret prooeed as followsz-
(1) Remove the guns and amsunitiom boxss.
{11} BRemove the turret bood by removing the 10 screws securing it
to the top skin and fairing.
(144) Remove the two bolts securiag the pipe olip to the top oross
tube of the fairing. ’
(iv] Remove the fairing by removing the screws round former (G)
and the nuts under the side of the turret frame.
{v) Disconnsct the twa hydraulic oonnections at the top of

former (G).

(vi] Disconnect the two elsotrical plugs for the general services

and intercommnicatiom from the top of former (G).

(vii) memove the 16 holdimg-down bolts securing the turret base
ring to the fuselage.

Kote;- Accoss to these bolts is obtained through two small
handholes in the ocupola bsse rimg. This means that
the turret is to be rotated to brimg a hole over
each bolt in turn.

(viii) After removing these bolts rotate the turret in either directiom

F.5./13

until it comss up against a stop. Then force the turret round
a further 224°.
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(1x) With the turret in this positiom, raise the back so that
the turret pivots on the ocentre line of the aeroplane at
the front of the nose. Use sling, Pt.No. 1.U.656, to
remove the turret.

Upper mid turret
42. To remove the upper mid turret proceed as followa: -

(1) Support the tail of the asroplans in approximately rigging
position.

(44) Disconnect the intercommunicatiom and general service
cables at the tase of the turret.

(141) Disoomnect the oxygen supply pipe at the base of the
turret.

(iv) Discommeot the hydraulic pipes at the bass of the turret.

{v) Remove the holding-down bolts securing the turret base ring
to tha support ring.

(vi) Pit four sling attachment bolts in the holes im the sides of
thes turret above the fuselage.

(vii) attach the sling, Pt.No. 1.U.6566, to the bolts gnd lift
the complets turret from the asroplans.

Lower mid turret
43, To remove the lower mid turret proceed as follows: -
(1] Turn the turret to face aft.
(11) Disconnect the flexible bydraulic pipes at the self-sealing
couplings and the electrical leads, at the brackst on the
transverse stay above the turret.

{111) Withdrew the four gquick-release pins securing the fixed ring
pf the turret in the mounting,

(iv] Swpporting the turret, turn the fized ring through 15° in
either directiom., The supporting lugs will them be clear
of the brackets on the mounting ring, and the turret may be
lowered from the aeroplane.

Rear turret
44, To remove the rear turret proceed as follows: -

(1] Remove the access door in the end fairing below the turret.
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(41)
(144}
{iv)

(vl

(vi)

Disconnact the two hydraulic pipes at the bottom of the turret,
Disconnect the oxygem pipé at the bottom of the turret.

Hisconnect the intercommumication and genersl services
electrical ocables.

Remove the sixteem holding-dowm bolts securing the turret base
ring to the fuselage.

Attach & cable sling, Pt.No, 1.U.667, to the four lugs
provided on the top and sides of the turret and 1ift the
complete turret from the asroplane,

Flap hydranlic jack

46.

To remove the flap jack from the rear centre portioa of the

fuselage proceed as follows: -

(1)

(i4)

(414)

(iv)

(v)

Remove the boltas securing the twa covers to the jack
mounting and 1lift off the covers.

Disconnect the flap operating tube connecting link from
the hydraulic flap jack, Use C-spanners, Pt.No, 1.2.1268,

Disconnect the pipe connection at each end of ths hyéraulic
Jack.

Remove the four muts securing the ends of ths jack to the
mounting.

Raise the jack and remove it from the mounting.

Cabin heating ducta and radiators

46, To remove the cabdm heating air dwots and radiators proceed as
follows: -
(1) Drain the radiator by removing the drain plug and opening the
pot cocks.
(11) Discormect the water pipes at the radiator.
(iii) Detach the cutboard duct at the outer end.
(iv] Remove the bolts securing the imlet valve box to the fuselage,
and disconneot the operating rod of the valve,
(v] Discormect the clips securing the radiator and withdraw the

F.S5./14

ducts and radiator as a unit. The radiator and ducts can
then be separated if required.
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SECTION 6

ELECTRICAL AND RADIO INSTALLATION—MAINTENANCE

. Introduction

1. This section contains the wiring diagrams of the various circuits pre-
sented in the form of routing charts, notes on the interpretation of the charts,
access to electrical components and the maintenance of equipment peculiar to
these aircraft.

2. The wiring of the first 250 aircraft (i.c. scheme B) is contained mainly

“in protected and screencd flexible conduits.  The wiring of the 251st onwards

(i.e. scheme C and E) is contained in flexible insulated polivynal tubing except
for circuits comprising ignition, intercommunication, beam approach, and D.R.
compass and on the screened portion of the W/T installation, when bonded
braided cable or screened flexible metal conduits are employed; where it is
necessary to break down conduits and cables, cither plugs and sockets, junction
boxes, or terminal blocks are provided. The wiring for the outer plane services
is contained in open ended tubular conduits.

Schematic diagrams

3. The schematic diagrams give a theoretical representation of the whole
electrical system and show the two parallel engine-driven generators, and the
loads carried by them. The various lines are indicated as follows:—

The main supply lines are identified on the schematic diagram as A-+ for
generator and accumulator positive and A — for common negative. Where the
symbol R+ and R— are used on the scheme B theoretical diagram they should
be read as A+ and A—. '

Interpretation of routine charts

4. The routing charts are laid out in tabular form, the first column on the
left-hand side gives the title of each circuit, and further columns denote the -
junction box, panel or item of equipment where breaks in the circuit occur.
While all the possible points for circuit breaks are given at the head of each
column, only those appropriate to the individual circuit are used. Interposed
at convenient positions are columns headed "Equipment”, in which are items
of equipment peculiar to each circuit. Further columns headed “Con.Ref.;/Pin"’
are placed beside the junctions box columns to indicate conduit references and
pin designations.

5. ldentification reference letters and numbers are marked on the fuses,
conduits, junction boxes and plugs and sockets; these references being indicated
on the routing charts and marked on the components as described in the
following paragraphs.

8. Referencing of fuses (scheme 13). Fuses are mounted in the control panel,
the auxiliary control panel adjacent to the control panel, the navigator’s panel

-and at the mid-turret position. The fuses for the bomb gear are mounted

F.S./2



inside junction box A at the forward end of the bomb compartment and a fuse
for the auto-bomb sight is mounted in the port bomb sight panel. Labels
mounted on each fuse box give the number of each fuse, whilst a chart
engraved on the inside of the panel access door gives the current rating and
services. The fuses in the control panel are numbered 1 to 32, fuses 18, 20,
21, 26, 29 and 32 being spare. [Ifuses 33 to 48 are positioned in the auxiliary
control panel, fuse 48 being sparc. The fuses at the navigator’s papel are
numbered 1 to 4.

No. 1. Detonator

No. 2. R.3003

No. 3. T.R.1385

No. 4. T.R.9F Vibro pack
The fuses at the mid turret position are numbered No. 1 (beam approach),
No. 2 (upper mid turret), No. 3 (lower mid turret) No. 4 (call lights).
7. Referencing of fuses (scheme C and II).—T'uses are mounted in the control
panel, the navigator’s panel, the mid turret position and on the starboard bomb
aimer’s panel. Labels mounted near each fuse box giyve the number of each
fuse, a list of the fuses giving rating and service being mounted inside the door
of the control panel. The fuses in the control panel are numbered 1 to 56;
where no service is shown on the list of fuses, these are spare. The fuses at the
navigator's panel are numbered 1 to 4.

No. 1 Detonator
No. 2 R.3003
No. 3 T.R.1335
No. 4 T.R9F

The fuses at the mid turret arc n'mbered No. 1 (beam approach), No. 2 (upper
mid turret), No. 3 (lower mid turret), No. 4 (call lights). On the starboard bomb
aimer’s panel is a fuse box with fuses numbered No. | (nose fuzing), No. 2
(tail fuzing), No. 3 (spare), No. 4 (distributor heating).

8. Refevencing of conduits.—All conduits are marked with the Air Ministry
reference number, the conduit reference and the Plessey drawing number.
Conduits for general service wiring are prefixed with the letter F, P or S for the
fuselage, port and starboard planes respectively (e.g. F.13—fuselage, P.20—port
plane, and S.6—starboard plane). Conduits for the radio and intercommunication,
bomb fusing and release are referenced as follows:—

(1) Wireless and intercommunication—series of numbers with the prefix
W.T. (e.g. W.T.3). '

(ii) Bomb fuzing and release (scheme B). Conduit references consist of the
combined letters of the junction boxes they connect (e.g. conduit
A.C. connects junction boxes J.B.A. and ]J.B.C.). :

(i) Bomb fusing and release (scheme C and E). In addition to the Air
Ministry reference number the conduit references are numbered or
lettered.

9. Referencing of junction boxes.--—-The general service junction boxes are
referenced numerically with the prefix J.B. (e.g. J.B.13). The junction boxes
for the radio and intercommunication are referenced alphabetically with the
prefix W (e.g. W.D. W.E,, etc). For the bomb fuzing and release the junction
boxes are aiso referenced alphabetically but with the prefix J.B. (e.g. J.B.C).
For schemes C and E, only one junction box is fitted in this circuit.
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10. Referencing of plugs and sockets.—The plugs and sockets are numbered
with either a series of numbers or a series of letters, the number or letter being
repeated in the appropriate pin or hole at the other end of the conduit. The
markings will be found on the mouldings adjacent to the appropriate plug and
socket.

11.  Refevencing of terminals in junction boxes.- The terminals inside the
junction boxes have a prefix which is the circuit reference letter and a suffix
which is one of a series of numbers for that particular circuit (e.g. circuit
r;ferencc Z, terminal reference Z4). The circuit letters are given on the routing
charts.

12.  Method of reading vouting chart,--To follow any particular circuit,
cominence at the fuse, generally shown in the column marked “Control Pancl”.
Where a ‘dot is shown on a vertical line this indicates a “'break’ at the plug or
terminal at the position shown at the top of that particular column, e.g. Circuit
P camera supply (see fig. 18). Commencing at A-+ in control panel, thence to
fuse No. 9, the first ““break’ occurs at the vertical line representating the plug
and socket at the outer casing of the control pancl to which is connected the
lead in conduit F.35 pin “A”. This continues without further breaks until it
connects to the plug and socket on the outer casing of junction box ].B.13,
then to terminal I’1 inside this junction box and on to the plug and socket
emerging from the same junction box at pin B to conduit F.47. This wire
continues to the plug and socket on the air bomber’s pauel, port. An internal
connection is made on this panel to the conumon negative A--, and thence via
junction box 13 to common negative A-- in the control panel.

13. General.—The conduit wiring system is bencl assembled in units and
is fitted in the aircraft by means of multiple plugs and sockets.

14. Conduit assemblies consist of V.I.R. or “‘cel” wiring enclosed in flexible
conduits terminating at either or both ends in multiple sockets. Cable assemblies
are composed of metal braided cables, terminating in either sockets or cable
ends for connection to terminal blocks, lamps, switches, ctc.

15. The junction boxes and panels contain terminals or terminal blocks
for services using them. Multiple plugs to take the appropriate sockets are
fitted to junction boxes and most panels.

16. Multi-pin bulkhead plugs which act as disconnecting points are used
to take the wiring through the fireproof bulkheads. On scheme B this method
is also employed at the wing root.

17. Fault location is facilitated by the fact that cach wire is designated at
- both ends. Fault rectification is simplified in that the entire conduit assembly
or component can be removed and either bench repaired or replaced from stock.

18. The services to the outboard engines and outer planes pass through
the main junction boxes (J.B.I and ].B.2). Thesc boxes are situated on the
front spar at the centre of the inboard nacelles. The cables for these services
pass through solid conduit tubes mounted in the nose of the wing between the
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inboard and outboard engines. These cables are pushed through from the
inboard side and are identified to correspond with the labelled terminals mounted
on the panels attached to the bearers on the outboard engine frame. Cables from
the outboard engine services and from the outer wings connect to these panels
also and are identified to connect to the labelled terminals in a similar manner.

Access to components

19. Where required, provision has been made to give access to items of
clectrical equipment. In the wing the leading edge between fuselage and
inboard engine is hinged to give access to the equipment forward of the front
spar. The overhanging portion of the wing forward of the front spar at the
inboard engine is also hinged. Equipment forward and aft of the engine bulk-
heads can be reached by removal of the engine cowling panel. Access to the
following components is provided as follows:—

~
Component. Means of access.

Navigation recognition lamps ... Remove transparent moulding
from wing tip

1T.B.7,8,9, 10,11, 12, 21, 22and 23 Access doors in underside of main
plane skin

J.B.4 and }J.B.5 Access door in underside of main
plane skin

Fuel contents gauge tank units and Access door in upper surface of

immersed fuel pumps main plane skin

Maintenance notes

20. Information regarding the maintenance of electrical equipment not
covered in A.P.1095 is given in the following paragraphs.

21.  Undercarriage position indicator.—The indicator is illustratedin fig. 32,
and the unit is described in Sect. 10. The following notes give the maintenance
dismantling and re-assembly for the undercarriage position indicator:—

(i) Maintenance.—The plunger contacts (12) are lubricated before delivery
and because the assembly is effected by a spinning operation it is not
practicable to make any repair. The only trouble likely to be
experienced with the plunger itself is sticking which may be remedied
by additional lubrication. If, however, this treatment is not effective
the complete plunger assembly should be replaced. It is important
that the tops of the plungers, which make contact with the lamp
contacts, should be clecan and free from grease or other substances
which increase electrical resistance. The connecting wires from the
termina! block to the contact plungers are looped at the terminal
block end, the loops being passed over the terminal screws and clamped
in position by means of locknuts. To free this end it is, therefore, only
necessary to remove the locknut, The other ends of the wire are attached
to soldered tags which in turn are soldered to the contact plunger (12).’
Should a tag become detached from its contact plunger the tag must
be re-positioned and soldered in the usual way, care being taken to
avoid a dry joint. To replace a defective lamp it will only be necessary
to withdraw the lamp mounting (5) by unscrewing the bezel, etc., and
it may be found in some cases that this lamp mounting will be with-
drawn simultaneously with the dial and spider assembly from which
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the lamp mounting may be separated by a gentle pull. When a new
lamp is fitted care should be taken to see that it is screwed firmly
home in its socket to prevent its working loose due to vibration, The

. terminal cover should always be firmly in position as it not only
affords protection to the terminals but also clamps the cables in position.
To ensure that the lamp mounting (5) is always correctly positioned
in the case, a groove is provided in the top and should clear the two
fillets moulded integrally with the case. Also when the dial and spider
assemblies (2) and (3) are returned to the case the vertical spider web
must be offered so as to pass along the groove formed by the two
fillets previously referred to, thereby ensuring correct alignment.
Finally the bezel ring must be screwed reasonably tight. The action
of screwing home the bezel ring forces the lamp mounting (5) rearward
and establishes ‘electrical contact between the lamps, contact stud
and the spring loaded plungers.

(ii) Dismantling.—Removal of the bezel ring (1) by unscrewing (right-hand
thread) permits the withdrawal of the dial and spider assemblies (2)
and (3) and the lamp mounting assembly (5). These two assemblies
are withdrawn through the front of the case. The spring plunger
contact plate terminal block assembly (9) may be dismantled from
the case by unscrewing the two 6 B.a. screws (7). The terminal block
(9) and contact plunger assembly (8) are withdrawn rearwards. Slacken-
ing of the four fixing screws (11) permits the cover plate (10) to be
removed, exposing the terminals and cable leads thereto.

(iii) Re-assembly.—If it has been necessary to remove the contact plunger
‘ assembly plate (8) and the terminal block (9) from the instrument
these two assemblies must be returned to the case simultaneously; all
connections between the terminal block and the contact plungers
having been made before attempting to return these two assemblies
to the case. It will be discovered that the contact plunger plate (8)
can only be returned to the case in one way, that is when the two
semi-circular gaps diametrically opposite to each other are passed over
the two semi-circular lugs moulded integrally with the case, which
carry the retaining screws (7). The contact plunger plate (8) must
then be partially rotated so as to bring the two 6 B.a. clearance holes
in line with the previously mentioned lugs and the two retaining
screws (7) be passed through the plate and the lugs and allowed to
project to the rear, on this instrument. The screws may now be offered
to the inserts in the terminal block (9) and tightened down, thus
clamping the terminal block firmly to the back of the instrument.
It is important in doing this to make sure that any of the connecting
wires do not touch the screws as should they do so the insulation may

be chaffed due to vibration,

22. Warning horn.—The warning horn is illustrated in fig. 34 and the unit
is described in Sect. 10. The following sub-paragraphs give instructions for
‘ maintenance, dismantling, reassembly and testing:—-

(i) Maintenance.—The tungsten contacts of the ‘“‘make” and “break"
device may require cleaning after a period of service, This should be
done by light rubbing with fine emery cloth or a smooth file and only
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(ii)

(iii)

(iv)

the minimum amount of cleaning should be attempted. It is also
important to avoid anyv rounding of contacting surfaces. Overheating
of the magnet winding due to the application of an excessive voltage
or to sticking of the “make” and ‘‘break” contacts may result in
permanent damage through breakdown of insulation and the only
remedy is to rewind the bobbin. The shunting resistance is wound
with nickel chrome wire and is very r()b\d.s‘t. Should the wiré break,
the resistance must be completely rewound.

Dismantling. - To remove the unit from its case, first remove the lock-
nuts (7) and withdraw the unit. 1t may not normally be necessary to
remove the connecting wires from the terminals to effect any slight
repair or to clean the contacts and the leads should be left in position
if possible. It is not necessary to dismantle the "“make” and “break”’
device to clean the contacts but it may be necessary to slacken the
adjusting screw (8) to allow sufficient clearance between the contacts
for the application of the abrasive or file. The “make” and “break"”
mechanism may, however, be completelvy removed by unscrewing the
studs (10). To remove the resistance winding, the locknuts on the
studs (9) must be removed and the resistance mayv then be lifted off
its supports. It is also necessary to remove these nuts and the resistance
in order to detach the armature plunger and flat spring assembly.
The magnet winding is wound on a metal former with insulated cheeks,
the metal former being riveted permanently to the main assembly
plate (1). Dismantling of this bobbin is necessary in order to rewind
and this process should only be attempted at a maintenace depot.
To remove the cover plate (5) the three captive screws (6) must be
first slackened.

Re-assemblv.—The re-assembly of this unit is merely the reverse of
the dismantling.  Care, however, should be taken when re-assembling
to observe the following points:—-

(a) If the “make’ and “break” device has been dismantled care must
be exercised to sce that the live metal parts are properly isolated
and that the insulating sleeving which covers the shanks of the
two studs (10) is correctly positioned, otherwise short circuiting
and therefore failure to function mayv result.

(b) H the resistance winding, the armature, or flat spring assembly
have been removed the locknuts must be very firmly tightened
in position when these parts are reassembled.

(c) 1f dismantling to this extent has taken place readjustment for
optimum sound output will be essential. This is essentially a trial
and ecrror process and the optimum is. achieved by adjusting in
combination the striking plunger (11) and the "“make’’ and “break”
adjusting screw (8). It is very important that when the correct
settings have been found these two screws be very firmly locked
in position. ’

(d) On returning the unit to its case it is necessarv to avoid the fouling
of any parts by the two leads, particular attention being given
to those parts that vibrate. FFurthermore the distance washers (13)
must be in position on the two studs (12) before the ends of these
studs are passed through the holes in the moulded case.

Testing —-This should be done with a D.C. supply of 24 volts.
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23. Control switch.—The unit is illustrated on fig. 33 and described in
Sect. 10, the following notes describe the maintenance, dismantling and re-
assembly of the central switch:—

(i)

(ii)

(iii)

F.S./5

Maintenance.—The contacting surfaces are silver plated and may be
cleaned with a jeweller’s cloth. During any cleaning process the
phosphor-bronze contact springs must not be bent out of shape. The
extending springs must be replaced should they break or become
unduly fatigued causing loss of snap in the switch action.

Dismantling. —If it is necessary at any time to gain access to the switch
mechanism it is preferable to remove the switch completely from the
instrument panel. To do this the cables should be first disconnected.
Removal of the two screws (17) retaining the moulded terminal cover
in position allows this part to be slipped along the cables that pass
through the centre hole of the cover. The terminals are now exposed
and the cables can be disconnected. To remove the switch from the
instrument panel the four retaining screws, one at each corner of the
top mounting plate (14), should be withdrawn. Removal of the two
round-head screws (12) which retain the top mounting plate (14) in
position will free this part and also the sliding bar (13), the rectangular
aperture of which is passed over the ON-OFF section lever (8) and also
the dic-cast distance piece (15). The metal case may now be withdrawn
and the switch mechansim exposed. The two sections of the switch
arc held together by four long transverse screws (5) the ends of which
arc riveted over on the locknuts. The spade-ended terminals (4) arc
riveted to their respective phosphor-bronze contacting springs but
the end terminal plate (3) is retained by nine round-headed slotted
screws. The various other sub-asscmblies of the switch are also riveted
together. The transverse tension spring pivots (10§ are held in position
by circlips, and the looped ends of the tension Springs rest in grooves
in these pivots and are readily removable.

Rec-assembly. —1f new tension springs hiave been fitted it is important
to place a small quantity of lubricant on the looped ends to minimize
wear, and a small quantity of lubricant should also be placed on the
lever bearings. The small dumb-bell-shaped roller is carried loose in
a slot at the end of the insulated lever arm and must not be lubricated,
neither should the lubricant be placed on any of the silvered surfaces.
To replace the metal case, the two levers should be set in the dead
centre position and carefully held thus (avoiding distortion of the
contacting springs) to allow the levers to pass readily through the arc-
shaped slots in the end of the case. The terminal shroud should next
be fitted and it is correctly positioned when the figures 3, 6 and 9 read
vertically downwards co-incide with the three terminals associated
with the ON-OFF section, i.c. the section of the switch which is actuated.
by the fork lever (8). The shroud is retained in position by friction
only. Having replaced the casc (7) in position, the die-cast distance
piece (15) should now be positioned and the sliding bar (13) placed in
position by passing the ON-OIT section lever (8) through the rect-
angular aperture in same. The chamfered edges of the sliding bar
should be outward. The mounting plate (14) may now be replaced
and held in position by the two round headed retaining screws (12)



fitted with spring washers. The mounting plate 1s correctly in position
relative to the terminal shrouds when the wording INDICATOR
LAMPS on the mounting plate is on the same side as the figures 3,
6, and 9 on the shroud.

0il dilution system

24. The solenoid on each clectro-magnet valve should be checked for
continuity. The action of the valve plunger may be checked by disconnecting
the petrol feed pipe from the valve unit and vperating the push switch.  If the
plunger is found to be sticking, the unit should be replaced.

Bonding
25.  Bonding diagrams for the general services, the hydraulic and pneumatic
g dagtz g y
svstems are shown in figs. 29 to 31.
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2" PILOT LEX4 2) NAVIGATOR
TFX.4
- TB.19 T8.80 W/T
WHITE OPERATOR
TFEX4
YELLOW GREEN (COMMON NEG.)
DETAIL OF SOCKET WIRING 18.78 T8.8I TR.82
= Tm.7 QQHLA‘
@@_ TFX 4
BOMB AIMER
JUNCTION PANEL -
SELECTOR EVan— 4
SWITCH PANEL H w0l
HEATED o7 102
AMERA :
;OCKF?TS 1 D.M.18 SEE FiG.4 PLUG & SOCKET CONTROL PANEL
DM.I3 D.M.19 £.80 F.79 )
F. 80
BOMB SIGHT |(£31:4.
PANEL HEATED GLOVES AND CAMERA HEATING CIRCUIT
SEE’_FLGJQ
o .
8.40 BOMB AIMERS 11 2aa3] PILOT PUSH
PORT PANEL o “ e o1, | BUTTON CONTROL
BOMB AIMERS o]
socxcr 1; 345 ] "35° CoNTROL
PLUG L l =
T8.75 QNL 7 fo 2 F24
g ONL 7 —g? CAMERA
FIG.

22

CAMERA CIRCUIT

FRONT TURRET

GENERAL SERVICE
SUPPLY. SEE F16.7

™S

FLARE STATION

MID-UPPER TURRET  MID-LOWER TURRET

--4REAR GUNNERS

PANEL T0 GENERAL SERVICE
SUPPLY ON REAR

GUNNER'S PAN
u/L 4 SEE FIG. 7

FiG.

22

INTERCOMMUNICATION CALL LAMPS
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-+ (SEE FiG. 4)
B R
COURSE \
SETTING
BOMBSIGHT DUMET 19
[] |ATTACHMENT CONTROL 'PANEL
TYPET @ @ []
O O Q (2]
SUPPRESSOR
; TYPE'®
PILOTS TRIMET 7
REPEATOR
TRIMET 4 (%) )
DISTRIBUTION
BOX. TYPEC'
— DUMET 19
N
1 1
{B.i TUNCTION BOX 7
R @@ TYPE E m__
o v BREEZE PLUG & SOCKET
T DUMET 19 DUMET 19
TRIMET 4 \_F® - 5 F Y
ot =
it | ®
T 1@ | ! ) = E‘L@ 50
OUMET 4 SMETE | ® t=z=== ] -4 SEXTAMET 7 SEXTAMET 7 1@ 8 S L
DISTRIBLTION
BREEZE PLUG & SOCKET BOX TYPEQ
COMPASS
JUNCTION BOX
(WITH 6 WAY SOCKET)
TRIMET 4 VARIATION s
CORRECTOR QUINTOMET 4
MKI
MASTER
COMPASS
MK I

FiG.

53 D.R. COMPASS INSTALLATION 53




CONTROL 80x

MIXER BOX
e PG 26.)

CABLE Mo.

AN AERIAL
LOADING COW POSITION
(WHEN USED)
CA

AP 2062 A
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BLE Mo S,

Hr

24 VOLT SUPPLY
(SEE ROUTING CHART FIG.7. )
+ -

'y

OUMET 19 CABLE No 6.

L—
-

24

BOWDEN REMOTE/

CONTROL CABLES.

RECEIVER
R. If24.

®

_CABLE No.Z

/

BEAM APPROACH INSTALLATION

NOTE :-
<4 INGICATES FUSELAGE BONDING POINTS.

CASLE Na 4

Hk

RECEIVER R.HZ%.

N

TWIN CO-AXIAL CABLE
No.g
+

\o:- POLE AERIAL
(EXTERNAL TvPE)

24
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g i
NAVIGATORS PANEL.
\
N = @/@
UFX4. =
RECEIVES & 2003 ' @\l
PILOT'S PANEL.
WIRELESS OPERATOR'S 00 T
CONTROL UNIT OO
DI =
*.'
:
MR B g oo SU 2 PIN SOCKET
AN 23 ‘, =] 1 TYPE i8S.
6 .
R = ||
T8.15Q R G %;’o
Y - ° 000 7 PIN PLUG. B
o °© °
AR TYPE 174
H .n
TWAY SOCKET \s PN PLUG
S PIN PLUG./ S TYPE 0% T 'PE 172
TYPE 172.
| SOCKET. + '/
3PN PLUG ||TYPE 108
TYPE 48 S
& DM7 UFX4
\‘ QUINTOCORE RAL j)
@EATH
& TERMINAL _/ /
QUINTOSHEATH BMALL RAC
NOTE-LEAOS TO BE AT LEAST 4 FEET YELLOW YELLOW YELLOW SPOT
LONG & HELD WITH ONE TURN e
OF FINE COTTON THREAD WIRING BLuE RED
ITEMS MARKED S ARE SUPPLIED NOTES UNWIRED BLACK REEN. RED SPOT
WITH THE INSTRUMENTS BLUE(HEAVY) RED(HEAW) BUJE SPOT
RED UNWIRED.
PLUGS PLUG
TYPE 105 u 174 TYPE 172 TYPE 48

A.R.I. 5000

FlG.
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FiG.
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| T.ROF& A.1134 INSTALLATION
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: eS| me—
. pHO , .
ﬁ ®  CRysTAL 4| oma J
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NORMAL i ™2 o H—):{ /,}W: — ‘D—WJJ
SPECIAL e MID-UPPER o BT aT2
S X T GUNNER 11—
jj:l:__‘-—‘: FX4 TBS IN TURRET ‘mggs
{ X i
MD-LOWER  2/C
GUNNER I -
1/C. AMPLIFER ////"o%j
TYPE A.1134, - e T —— N PORT SIOE /
N /
//

FiG.
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RECEIVER
R. 15§
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FiG.

27

UNISPARK 7. STARB?
1 J’ UNISPARK 7.
TO T.B. ON W/T PANEL.
J SEE FIG.26
£
N —) TO AMPLIFIER,
UFX 19,
UNSPARK 7 BRACKET FOR AMPLIFIER.
&
W/T OPERATOR. SWITCH UNIT TYPE J
N, hE
) ) JAE UNSPARK 7.
™e FAE [ &
> '°\ UFX. 19. o oF
2|2 UNISPARK 7, /dw- % oM. 4 DF._LOOP
E' =\
™4, — @ UNISPARK 7.
| .3
? t UNISPARK 7
HF
WRELESS OPERAIDRS TRANSMITTER  MF
RECEIVER T li54 OF INT
R 1155 MIC. :
=SEE 00o k4
() =10 =2l 0 0 ool
LT HT Kg—\ ]
POWER UNTT POWER unrr[l % e
0 \\__ocTocoremeT ne 2 T
oM. 4.
N UNPLUGMET N2 BEE FIGE 04
8 =
; UNISHEATH 4.0
MORSE . OM.4
dToe= (T

FiG

27

T. 1154 AND R 1155 INSTALLATION
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FROM JBIL FROM JB1.
OUCEL 4. l]/ ( DUCEL 4.
: 3= o NAVIGATOR'S Fma.

DI U o]
+ J :X oY =X o0 é
®)

YO\

UNICEL 4.

| Y

UNICEL 4.

4

UNICEL 4.

DUFLEX 4. I

DUCEL 4. _)
__omme '
\ OUFLEX 4.

PUSH BUTTONS.
g

IMPACT
PILOTS INSTRUMENT
I PANEL.
TB it

SWITCH.
SEE FIG.21 .- .
=l=@ \_ { LE S
TOAR].R000
DUCEL 4. .

SEE FIG 25

NI

{C
f—

THIS TERMINAL BLOCK 1S
FITTED TO THE FIRST I
GROUP OF AEROPLANES ONLY.

NCEC T

UNICEL 4.

DUCEL 4.

[

" DUCEL 4.

{(

FiG.
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RUDCER TO TAL PLANE

FOR BONDING OF HYDRALLIG SYSTEM SEE FIG.34
FOR BONCING OF AUTOMATIC CONTROLS SEE

SECT 4 CHAP 3 FIG.28

| 1] Ny

L __

b e s e e e o

:
GA
£
B

Fi3.

FOR BONDING OF PNEUMATIC SYSTEM SEE R6.30

BONDING OF GENERAL SERVICES

:
m
m

FORMERS & FLOGR N

]

PFE O PS FOR WNDDW VAGLLM PPE CLIPS TO
OE-ONG N NOSE




FliG.

IS}

PNEUMATIC PIPES TO FORMERS
IN FRONT GENTRE SECTION &

PNEUMATIC PIPES IN FRONT CENTR
SECTION BoMB COMPARTMENT
TO FORMER BRACKETS.

PNEUMATIC PIPES TO FRON
SPAR BRACKETS.

AP 2062A |VOL.I |SECT. 6

PNEUMATIC PIPES IN FRONT CENTRE SECTION PNEUMATIC PIPES TO SHOCK
BOMB COMPARTMENT TO FORMER BRACKETS. ABSORBER STRUT ON UfC.

NEUMATIC PIPES TO PANELS ON
RIBS IN OQUTER WING.

BONDING OF PNEUMATIC SYSTEM

FiG.
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HYDRAULIC & EMERGENCY AR
PIPES TO INTERMEDIATE RIB

HYORAULIC PIPES TO FUSELAGE
FORMER 9 & TANK BEARER RIBS

HYORALLIC PIPES FOR HOT & COLD.
AIR INTAKE , & EMERGENCY AR

PIPES TO FRONT SPAR BRACKETS

& ENGINE SUB - FRAMES,

\ HYDRAULIC PIPES TO FORMERS N BOMB
COMPARTMENT - CENTRE SECTION

HYDRAULIC PIPES TO FORMERS & STRINGERS
IN BOMB COMPARTMENT & ON TOP OF

/ _ FLOOR ADJACENT TO FLAP JACK
f
i
N HYDRAULIC PIPES TO FORMERS & TURRET !
vl SUPPORTING STRUCTURE IN REAR CENTRE {.
N SECTION. ﬁ
R |
|
HYDRAULIC PIPE TO FORMERS §~. i i I \
& BRACKET IN NOSE 5
\\.“ ’k 7] 6 20 22 24 2 lH
T T I RZAR. R " ] B e SR 5 sall 4
AT Y agaamp e 2 NN PVINDMNE LA T b T T T
BRI L N | ! Do oo n bbb L
[ S + T t 1 T T Y ¥ T T ! ‘ ] | I
SR 1 . Iy | | LT (1 )
S r 'R | PN T4 / - ! l ! L '
JH I < h I L Y : 253 33 35 37 #
F/E DC A E 3 8 9\ 0 [ (- 1 ] 2 23 25 27 i
| HYDRALLIC PIPES TO FORMERS N i
AYDRAULIC PIPES TO BULKHEAD : REAR FUSELAGE =
‘SE?T&ER BEB ngi:;:ém ——— HYDRAULIC PIPES TO FORMERS IN
_\/\.\ ; B0MS COMPARTMENT CENTRE SECTION y

HYORALLIC PIPES TO FORWRS/

e ABOVE FLOOR N FRONT CENTRE -

3 secro BONDING OF HYDRAULIC SYSTEM | 3l
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PORT @) STARBOARD (A <V>
secle
GENERATOR  SUPPRESSOR GENERATOR  SUPPRESSOR
- & VLRI
3 i -
S0 B 60w & —
T—3 :
G+ - =
At
& W W HT.
&< & CONVERTOR
e+ —n cuT-ouT cuT-ouT UNT.
TRANSMITTER.
VOLTAGE REGULATOR VOLTAGE REGULATOR
GENERATORS, ACCUMULATOR CMARGNG & ELECTRICAL DISTRIBUTION LT. SuPPLY HT SUPPLY BOMB FUZING & RELEASE SUPPLY FLAP INDICATOR
FIG 38 SCHEMES C & E. FIG.44 SCHEME C  FIG.44 SCHEMEC FIG. SO SCHEMES. CaE FIG 43 SCHEME C
ACCUM. + FIG.59 SCHEMEE FiG.53 SCHEMEE FIG. 58 SCHEME E
10 AMP. Y *11 5 aMP X*2 s AR ™ f SAMP X *3 0AMP Y ®*7
IDENT. FLOODLIGHTS &
4 ’ FORM NAV. f HEADLAMP SWTeH SWITCH FLOODLIGHTS & DMMER SWITCHES CABIN LTS, DWMER SWITCHES|
RECOG. ﬁ SwiiCH. SWITCH L_i—'1
SWITCH .
11
‘ TAIL NAVLT)  NALT DOWNWARD ol o| Q9o 4 O Ol O] o] © 2o
@; —9 FORM LT wNavLT| PORT | sTBO. IDENT. SWITCH, ¥ -
e C) 2 | —— X
<
gl 3l 2 () g
3 =8 3o 5
[GREEN DOWN DENT. LAMPS C) - g < C> S o ¥
RED N YELL = p § P w = §
4 d & 8~ g g I
FELLOW  YELLOW HEAD o W% © ) g o a ;°°R 3 F
| WNG TIP RECOGNITION LTS, LAMP SWiTCH | o & 2’ 2 3 § g ITCH
¢ S o a & & [ -
NEG. 1SOLATON s 4 3 -
ACCUM.- S Na STED. 3 g ¢ g 2 8 E;

HEATED PRESSURE HEAD
FIG S0 SCHEMES CA €.

FiG. 40 SCHEME C
FiG. 55 SCHEME €

NAVIGATION FORMATION & RECOGNITION LAMPS

DENTFICATION LAMPS
FiG. 40 SCHEME C
FiG. 55 SCHEME E

GENERAL LIGHTING
FIG 39 SCHEMES C2E

FIG.
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5 aPX* 37 208w X #22 S MPL* 38 om0 X %23 20aP)*24 OAMPL"42 0 PX*43 0 AL 44 ) *45
P OUTER P INNER $.NNER S OUTER
HIGH L%w OFF HIGH Lgl OFF SOLENOID ]
PUSH SWS,
B \ SOCKET FOR .
<
S/ OPERATING PRESSURE
e 8 G J v 8 HEAD SWITCHES
- A NEG.ISOLATY
////’// /,5/ SOLENOD SW.N2 6 - PORT
P 4 SWITCHES &7 oj
. @ BRAKE 7, = RAKE MMERSION[ 1]
) = : = Rl swmed |
/ll ‘s L i ‘\b
1 . 1t
| LAMP No.| LAMP No. 2 M
OUTBOARD 0T NBOARD NEG ISOLATY PUMP
SW. No, 9 PORT SWN: B-PORT PORT ST8D, MOTORS)
- Ne. ? NEG.ISOLATN SW. N° 8- STRQL
LANDING LAMPS DINGHY FLOTATION PROPELLER ANTI-ICNG HYDROMATIC PROPELLER FEATHERING
FIG. 50 SCHEMES C& E. FIG 4 SCHEME C FIG. 53 SCHEMES CaE FIG. 45 SCHEME C
- FIG. 56 SCHEME E FIG. B0 SCHEME E
20
SR A*6 SAPXT4 Lo AR 20 Avp X *32 200 X%10 5 AMP A3
4 WAY FUSE BLOCK TYPES
FLOODLIGHTS & .___PORT bt STARBOARD .
OMMER SWITCHES OUTER INNE| INNER OUTER RED CREEN
) 2 ol s 5 Qo O =
NRAT APAT AMPAT A EXTNGUISHER|BOTTLES M oon |
DR COMPASS Ty | ] T3 . ~N
SUPPLY .
3T
o [) o o b FRONT UPPER-MID. CALL . PORT
o TURRET TURRET LAMPS FLAME| SWS.
3 SUPPLY SUPPLY SuPPLY
g PLOTS
§ Y % BLND LOWER-MD. REAR S5 L SR PUSH | B 5= -
N o APPROACH TURRET TURRET 1 Jows it g LH RH|
£ 5 B SUPPLY SUPPLY SUPPLY
g : 2 (; o e e D O A O
Q & . =z o x =
2 3 g Efdd | Efd 4
 ISOLATY E
g » 8 T NEXTA CRASH) GRAVITY SWITCH / g F
g 7 J , NEG. ISOLATH 8
[ % SN ¥2i- STBD, o

GENERAL LIGHTING & OR. COMPASS, TURRETS, BUND APPROACH & CALL LAMPS SUPPLES.

FiG. 39 SCHEMES C & ¢

FRE EXTINGUISHERS
FIG. 43 SCHEME C
FIG. 5B SCHEME €

ELECTRICAL SERVICES SCHEMES C & E

UNDERCARRIAGE INDICATOR
FiIG. 48 SCHEMES C & E.
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ACCUM T Y
ISOLATION 2 5 S 12
SOLENOD 5%01 1 PORT AMP L STARBOARD AMP’ +
STARTER O ISOLATING . '
SMITCHES INNER TER
MOJORS STARTER GAPS B00STER COILS. O‘SUESF:-' NNE INNER OUTEl
9 PUSH SIS >4 [ PORT SWITCHES
[yl o o i o o Y
GROUND 4 — 35 o— —0 ) —C —0
SOCKETS @ E i 00402008
B+ F ——— INNER
{ —ojto——< g T e
[] 13 & R&E UNIT -
B-YTme o °o— "z’ ‘ | SOCKET,
= o——{;@‘—E.——mmmﬂlh STARBO. :
B+ @)—O o—e . ; [4 m_‘ INNER L 1 1 A
OIO Z VALYE
J_,_O S SOLENDIDS R
B-=ime 3 8(5} E——Mﬂb—"n STARBD REGULATOR
po| : | p— o N Jnmm\-{"ﬂq_q OUTER ‘ SOCKET.
o1 o— al [ "GA
M NEG. ISOLATION 7
—0 ¢ 1 SW. NG 7 PORT.
ACCUM.- : 2 ‘
ENGINE STARTING AND IGNITION ' WORTH OIL DILUTION SYSTEM AUTO - CONTROLS
FIG 46 SCHEME C FIG. 41 SCHEME C FIG. 42 SCHEME C
FIG. 61 SCHEME E FiG. FiG. ]
ACCUM + ‘ IG. 56 SCHEME E G.57 SCHEME E
5 #31 10
AMP : 5 ave A ¥7
INDICATORS PORT STARBOARD ~ PORT STARBCARD .
MASTER SW. OUTER INNER INNER OUTER.
No.2 o. ] No. t No. Z No. 3. INDICATOR .
LAMP
PRESS ) ’
UNIT. - CAMERA -
‘ <® SUPPLY
SOCKET.
RESIST
UNIT.
NEG. ISOLATION
TRANSMITTERS. / SWITCHES Bp/
ACCUM.- 1 /8 No.ZPORT. No2 STERAS
FUEL CONTENTS GAUGES. FUEL PRESSURE WAPNING LAMPS CAMERA CONTROLS -
FIG 49 SCHEMES C & E. : FIG. 44 SCHEME C. FIG.59 SCHEME €. FIG. 50 SCHEMES Ca €

FIG.
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oVY4#46 10 Ypao 10 Y/ 450 10 %7 5t 10452 0 Yy 5 Yp33 s\ese sYass sty ABP #726
_ AMP, AvPR - AME AMP, AMP AMP, AMPA AmRA A MR '
. SOCKET FOR - 4 WAY FUSE BLOCK| TYPE s’
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CHAPTER 1—FUSELAGE

LIST OF CONTENTS

Para.
General 1
Construction 2
Nose 4
Front centre portlon 5
Intermediate centre portion 9
Rear centre portion ... 12
Rear fuselage ... 16
Bomb doors 17
Canopy ... 18
Seats
First pilot's seat ... 19
Second pilot’s seat 20
Navigator's seat ... 21
Radio operator’s seat 22
Rest seat ... 23
Navigator’s table 24
LIST OF ILLUSTRATIONS
Fig.
Typical fuselage joints ... 1
Front turret mounting ... 2
Upper mid turret mounting 3
Lower mid turret mounting 4
Rear turret mounting ... 5
Bomb door construction 6
Floor construction—Intermediate centre poruon 7
Details of canopy construction . 8
Tail wheel mounting in fusclago 9
First pilot’s seat . 10

—
—

Second pilot’s seat

F.S./1
B (AL 6)



A.P.2062A, VOL. I, S8ECT. 7

CHAPTER 1—-FUSELAGE
General

1. The fuselage is divided into five sections viz:—nose, front centre portion,
intermediate centre portion, rear centre portion and rear fuselage, for transport
purposes only four sections are used; the nose and front centre portion being
bolted together to form the front end. The nose houses the front gun turret
and bomb aiming station and the front centre portion contains the pilots’,
observer’s, navigator’s and radio operator’s stations. The intermediate centre
portion serves as a rest compartment and the rear centre portion houses the
operational equipment and mid turrets. The rear fuselage carries the tail unit
and the rear turret.

Construction

2. The fuselage is of light alloy monocoque construction, built up with
transverse channel-section formers stiffened by fore-and-aft angle stringers.
The framework is covered with light-alloy sheet riveted to the formers and
stringers with countersunk-head rivets. The stringers are secured to the formers
by small attachment brackets, the formers being cut away to allow the stringers
to pass through (see fig. 1). Between formers E.and 22, i.e. the length of the
bomb compartment, the fuselage section excluding the bomb doors is constant,
from former 22 aft, the fuselage tapers slightly in plan and elevation.

3 The fuselage formers (see Sect. 4, Chap. 3, fig. 15) are numbered 1 to 41
proceeding aft from the first complete former in the front centre portion, and
lettered A to K, (excluding letter I) proceeding forward from that point. Along
the sides of the bomb compartment, formers 1, 6, 9, 12 and 8 are of pressed steel.

Nose

4. Innose of the aeroplarie the formers at the rear of the section are complete,
but at the front, the tops of the formers are cut away to receive the front gun
turret mounting ring (see fig. 2). Brackets riveted on these formers carry the
ring which is also supported by a channel member running across the fuselage.
Between this member and former (G) is a draughtscreen which is curved to
suit the gun turret contour. The hemi-spherical transparent nose is mounted
on brackets secured to the front former (K), rubber pads being fitted between
the brackets and the transparent material. In the floor of the nose, channel-
section intercostals form the opening for the parachute exit door which consists
of a wooden framework covered top and bottom with light alloy sheet. It has
mounted on it the bomb aimer’s kneeling cushions and is located in the floor
structure by two pegs at the rear end and a spring loaded bolt at the front end.
This bolt is operated by a pull on a ring to which it is connected by a cable.
The ring is located beneath the cushions which lift up tor this purpose. Two
rectangular windows in the fuselage are provided at the bomb aiming station.
On the port side of the floor at the rear of the nose portion is a circular window
for vertical photography.

Front centre portion

5. The front centre portion is the portion of the fuselage between the front
spar and former E. An extruded member runs the full length of the section on
each side and carries the transverse channel section floor members, which, with
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the channel section intercostals, form the framework of the floor. The covering
of the floor is light alloy sheet, on the top side only. The floor cross members
coincide with the fuselage formers (see fig. 7) to which they are attached; below
the floor, the formers together with an extruded channel-section, form the sides
of the bomb compzrtment to which the bomb doors are hinged. The formers
above the floor form the main cabin, and are hoop shaped except where they are
cut away over the pilot’s cockpit (see para. 18). Along the top of the latter
formers on each side runs the cockpit rail, an inverted U member (see fig. 1).
Formers 1, 2, 3 and 4 have steel plates fitted to the top on the port side to give
additional protection to the pilot.

6. The extreme front and rear formers of the front centre portion E and 6
respectively, are angle members which formm the joints to the other sections,
and a bulkhead below the floor level at former E acts as the forward end of the
bomb compartment.

7. Three bomb gear housings are fitted between bomb beams B and C, and
three between beams 3 and 4, in the main floor. Each of these latter beams is
supported for the carriage of heavy bombs by a vertical tie-rod, bolted at the
lower end to the beam, near the centre line of the fuselage, and at the upper
end to the top of the fuselage former, which is locally reinforced. Cross channels
are fitted between the bomb beams and are braced together by light alloy
intercostals. In early aeroplanes floor beam 5A is not fitted, but beams 2 and 5
are reinforced. :

8. The pilot’s floor is a raised platform on the port side in the front of the
cockpit, built of fore and aft channel members with intercostals between, and
covered with light alloy sheet on both upper and lower surfaces. On the port
side it is attached to the formers and on the starboard side it is supported from
the main floor on a braced frame of channel members.

Intermediate centre portion

9. The intermediate portion of the fuselage-is built on the front and rear
spars of the main plane. The section is uniform throughout and of similar
construction to the front centre portion except that the floor is deeper and the
construction of the front and rear formers is different. These formers are con-
structed of two angles riveted to an extension of the spar web to form a channel
section (see fig. 7). An emergency .exit is fitted in the centre of the roof and
windows are provided in the sides.

10. At former 7 an armoured bulkhead is provided, consisting of a frame
and two doors hung on a central post. This post also serves the purpose of a tie
rod supporting the main floor in the vicinity of the bomb gear housings. Plywood
panels fill the gap below the armour in order to enclose the heated front cabin.

11. The floor is fitted with three bomb gear housings between bomb beams
8 and 9, the two outer housings are the standard type to carry 500 Ib. bombs
whilst the centre housing contains an R.A.E. heavy bomb slip unit to carry a
4,000 1b. bomb. In early aeroplanes a top-hat section stiffener is fitted above
the floor at floor beam 11, but in later aeroplanes this is replaced by an additional
floor beam 11A.

Rear centre portion
12. The rear centre portion comprises that portion of the fuselage aft of
the rear spar and up to former 27. The bomb compartment ends at former 22

F.S./2
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and aft of this the fuselage tapers in plan and elevation. The construction up
to former 22 is similar to that of the front centre portion. The section of former
22 below the main floor is formed into a bulkhead for the end of the bomb
compartment

13. Six bomb gear housings are fitted into the floor, three between bomb
beams 13 and 14, and three between beams 18 and 19. The three housings
between beams 13 and 14 are strengthened in a similar manner to those between
beams 3 and 4 in the front centre portion {see para. 7).

14. In the top of the fuselage the upper mid turret is mounted (see fig. 3)
in a support ring between formers 24 and 26. Formers 24, 25 and 26 are cut
away at the supporting frame, further details of which are given in Sect. 11.
Detachable fairings are mounted forward and aft of the turret. The lower mid
turret is mounted in a wooden support ring (see fig. 4) between formers 24 and 27,
formers 25 and 26 being cut away at the support ring. Further details of the
mounting are given in Sect. 11.

1S. An emergency exit is fitted in the roof above the end of the main floor
and seven windows are fitted in each side of the fuselage. The reconnaissance
flare chute is mounted on the centre line of the aeroplane immediately aft of the
bomb compartment and the removable flare chute extension is stowed on the
starboard side, forward of the ammunition ducts and boxes.

Rear tuselage

16. The rear fuselage, which is the portion aft of former 27, is constructed
in a similar manner to the rear end of the rear centre portion. The fuselage ends
at former 41, and from this a tubular framework projects to support the rear
gun turret mounting ring (see fig. 5). A detachable fairing fits under this frame-
work and forms the tail of the fuselage below the turret. Where the tail plane
enters the section between formers 35 and 38, the skin, formers, and stringers
are cutaway. Below this in the centre of the floor is fitted the tail wheel mounting
beam, which is a built up structure and houses the tail wheel shock absorber
strut (see fig. 9). Between formers 29 and 31 on the starboard side is placed the
main entrance door, hinged on the leading edge and opening inwards, and built
up from wooden members covered on both sides with plywood. A rubber
retaining spring is provided to hold the door open. A wooden walkway is provided
over the tail plane and down to the rear turret, which is separated from the
main cabin by a pair of wooden draught-proof doors. Four windows are fitted
in the rear fuselage, three on the port side and one on the starboard side.
Provision is made at the bottom of former 41 for the attachment of a target
towing gear bracket.

Bomb doors

17. The bomb doors (see fig. 6), one on each side of the fuselage, enclose
the bomb compartment and form the lower surface of the fuselage between
formers E and 22. They are of light alloy construction built up from a central
spar, with nose and main ribs tapering in each direction, and with special hinge
and edge extruded channels. The spar is made up with T-section extruded
flanges connected by a sheet web having flanged lightening holes. The main
ribs, nose ribs and the special end ribs, are pressings, flanged for the attachment
of the inner and outer skins of light alloy sheet. The hydraulic jack attachment
at each end consists of a trunnion mounted in ball bearings between the two
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special end ribs. Each door has seven ball bearing hinges; one central datum
hinge, four intermediate hinges, and two end hinges, all attached to the hinge
beam at the bottom of the sides of the bomb compartment. Between the hinges
a curved sealing strip, which maintains the seal as the doors move; to seal the
joint between the doors when closed, a spruce strip is attached to the projecting
flange on the edge channel of the port door, and a brush sealing strip similarly
attached to the starboard door. Aft of the bomb doors a wood-framed fairing
of light alloy sheet is attached below the fuselage to complete the contour.
Openings for the flare chutes are provided in this fairing.

Canopy

18. Above the cut away portion of the front centre portion, and over
almost all the roof, is a transparent canopy. The support for this comprises a
die cast windscreen frame, to which is bolted a welded steel tubular structure
(see fig. 8) extending aft to former 1. The remaining portion of the frame is
built up of spruce and fairs into a hemi-spherical dome just forward of the end
of the section. An inward opening direct vision window is fitted in each side
of the windscreen, and in each side of the canopy at the forward end is a sliding
window. In the panel forward of former 1 is an observation dome.

Seats

19. First pilot’'s seat.—This is a box type seat (see fig. 10) with a back
built up from channel members. It is mounted in a tubular underframe, and
is adjustable in height. The adjustment is made by means of a lever at the
pilot’s left-hand side, which turns the short levers on the ends of which the seat
is mounted. A stud on the handlever engages with a notched quadrant on the
underframe and locks the seat in the required position. The stud can be released
by pressing a spring-loaded button on the end of the lever. Armour plating is
fitted on the back of the seat, and above the seat behind the pilot’s head. This
latter plate is hinged to allow it to be folded down behind the seat.

20. Second pilot's seat.—The second pilot’s seat is a folding structure
supported on the starboard side of the fuselage. The seat itself is built on a
plywood base padded with sponge rubber. The base is stifiened by two inverted
Ulsection members on to which two bearer tubes are welded. A support frame
at the outer edge of the seat holds the seat in a horizontal position and when
the seat is folded vertically upwards this frame slides in a slot in the seat support
members. The back rest for the seat is a strap of canvas webbing, bolted to an
eyebolt on the cockpit rail and to the first pilot’s seat. The attachment at the
first pilot’s seat is detachable so that when the seat is in the stowed position the
back rest can be folded down the back of the seat. A tubular footrest is fitted
in sliding bearings on the underside of the pilot’s floor, and when not in use can
be slid beneath the pilot’s floor.

21. Navigator's seat.—The navigator’s seat is supported on a pivoted arm
of welded tubes, mounted on the aft leg of the table; it can also revolve on its
attachment to the arm. The pivoted arm can be locked in any position by means
of a hand screw which tightens the upper collar. When not in use the seat is
turned under the table. Its movement is limited by a check cable, attached to
the floor by a quick release catch to facilitate access to the radio power units.

22. Radio operator’'s seat.—The radio operator’s seat is mounted at the
front of the front spar cover. It is a box type seat built up with light-alloy
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flanged U-section stiffeners and skin. The seat is supported on a frame of welded
mild steel tubes bolted to the main floor.

23. Rest seat.—The rest seat is formed by the top of the oxygen bottle crate
and a backrest mounted on the rear spar. The base of the seat forms a lid on the
oxygen crate to which it is attached by six hinges. Check cables prevent the
lid from opening too far. The back rest is built up on a spruce frame with a
plywood base. It is secured to the top of the rear spar by two hinge brackets
and is supported by a centre tube clamped to a cross tube bolted between
former 12 and the floor support tube at that point. Adjustment to the backrest
is possible by releasing the clamp on the cross tube, the centre support tube
being then free to slide through the clamp.

Navigator’s table

24. The navigator’s table is attached to formers A, 1, 2, 3 and 4, on the port
side, the inner edge being supported on two tubular stays. The top is of plywood,
with an upper surface of Langite, and is strengthened by two wooden stiffeners
and two radio crate bearer rails. A large drawer with a let down front is fitted
into the side of the table. The aft end of the table which carries the radio
apparatus projects, and is supported from the top of former 3 by tubular
members. At this end of the table is a hinged flap which can be folded to gain
access to a second drawer in the end. Below the table a crate is provided for
the accumulators, supported in runners. A curtain is provided for fixing at the
forward end of the table in order to prevent glare in the cockpit. It is attached
to the edge of the table and to former 1 by “lift-the-dot" fasteners, and when
not in use is rolled up and stowed in the tube below the forward edge of the table.
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CHAPTER 2—MAIN PLANE
General

1. The main plane is a cantilever monoplane structure with a uniform
horizontal centre section and a tapered outer plane having a dihedral of 70°
+ 15’. The incidence of the main plane is constant throughout at 4° on the
chord line. To facilitate transport the main plane is constructed in the following
separate units:—

(i) Centre plane.
(i) Trailing edge, centre plane, port and starboard.
(iif) Outer plane, port and starboard.
(iv) Trailing edge, outer plane, port and starboard.
(v) Wing tip, port and starboard.
(vi) Ailerons, port and starboard.
(vii) Flaps, two port and two starboard.
(viii) Centre plane hinged leading edge, port and starboard,

2. The front and rear spars are continuous across the centre plane from
rib 22 on one side to rib 22 on the other, and along the outer plane from rib 22
to rib 5, the wing tip from rib 5 outboard being separate structures bolted on.
Hydraulically operated split-trailing-edge flaps are fitted to the centre section
trailing edge and to the inboard end of the outer plane trailing edge. The ailerons
are mounted on the outer end of the outer plane and project into the wing tip.
The fuel tanks are housed between the spars in the centre section and in the
outer planes. Balloon barrage protection reinforcing plates and cable cutters
are fitted in the leading edge. *

Spars

3. The front and rear spars are built up in three sections from hiduminium
extruded top and bottom booms and alclad sheet webs; vertical top hat stiffeners
are riveted on to the webs. The centre section spars pass through the fuselage,
the booms being left solid at the fuselage transport joints at the engine ribs and
at the outer plane joint, but milled out for lightening purposes elsewhere along
their length. The centre and outer planes are interconnected by forged shackles
on the spar top and bottom booms secured by bolts which pass right through
the booms (see figs. 2 and 3), and by joint plates bolted to each side of the spar
web. From these joints the spar booms are tapered to form an angle section
which extends to rib 5. Qutboard from rib 5 the spars are built integrally with
the wing tip (see para. 11).

Ribs

4. The ribs are formed in three sections separated by the spars. Except
for some special ribs they are built up from light-alloy sheet, flanged at the top
and bottom edges. Vertical top-hat-section stiffeners are riveted at intervals
along the web and lightening holes are situated between the bays formed by
these stiffeners. A light-alloy channel-section boom is riveted along the top
and bottom of the centre and rear sections of the ribs to stiffen the boom where
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the cut-outs occur for stringers, the stringers being attached by small brackets
riveted to the ribs. The rib sections are attached to the spar web by extruded
angle brackets riveted to the rib web (see fig. 1). The middle sections of the
ribs are also secured to the spar booms by means of light alloy brackets bolted
to the rib boom.

Centre plané

5. This section of the main plane is built integral with the fuselage centre
portion. Between the spars, on each side of the fuselage is housed a detachable
fuel tank, secured by straps in five bearer ribs. These ribs are built up from
flanged pressings, having a double web with diagonal stiffening channels between,
and a reinforcing strip at the lower flanges, which follow the upper contour of
the tank. The front ends of the ribs are shaped to receive the nose of the tank,
the rear end being cut away to allow the tank to be lowered when the straps
supporting it are released (see fig. 7). The ribs are cut out for the top-hat-section
stringers which strengthen the skin above the tank. A large assembly door,
stiffened with top hat section stiffeners, is fitted in the bottom surface of the
centre plane to enable the tank to be removed.

6. Outboard of each fuel tank is the engine nacelle which alsc houses the
undercarriage main wheel units when retracted. The undercarriage support
beams are bolted to the front spar, which is braced to the rear spar, at this point,
by two engine mounting ribs. These ribs are constructed of light-alloy channels,
with upper and lower booms, vertical and diagonal bracing members, and front
and rear vertical end channels. N

7. The ribs are attached to the spars by forged nickel chrome steel attach-
ment brackets bolted into the ends of the booms. The top skin over the under-
carriage housing between the spars is supported by two intermediate ribs,
braced by transverse stringers. Attachment brackets for the stringers are fitted
at the cut-outs. The trailing edge section of the centre plane aft of the rear spar
is detachable, and carries the inner trailing edge flaps. In the starboard trailing
edge is provided a reinforced compartment for the dinghy. The trailing edge
portions of ribs 23 and 32 are built up from a T-section top boom and an angle
section bottom boom. The rear end of the rib has a web of light alloy skin with
a bearing for the flap operating tube mounted on, whilst the front end is of
open construction with a diagonal bracing member. :

Quter planes

8. Each outer plane is constructed in three parts, the front portion (forward
of the rear spar), the trailing edge portion (which carries the flaps and ailerons)
and the wing tip.

9. Fronl portion.—The front portion of the outer plane extends from rib 22
to rib 5 on to which the wing tip is bolted. Forward of the front spar intermediate
nose ribs are interposed between the main nose ribs, and at ribs 6 and 20
picketing shackles are fitted between the nose ribs on the front spar. Between
the spars the outer and intermediate tanks are mounted in special tank ribs.
The cutboard tank is mounted between ribs 11 and 14, in bearer ribs 12 and 13,
whilst the intermediate tank is mounted between ribs 18 and 22, in bearer ribs
19, 20 and 21. These bearer ribs are of similar construction to the centre plane
tank ribs, as also are the stringers above the tank compartment and the tank
access door below. An illustration of the outboard tank mounting appears in
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fig. 8, the mounting of the intermediate tank being similar, with the exception
of an additional tank rib. Rib 22 is of open construction, having a channel-
section top and bottom booms braced with channel-section diagonal struts.
The joints are formed by gusset plates riveted to both sides of the channel.
The remainder of the ribs are similar to those described in para. 4. Two landing
lamps are mounted in the under surface of the port outer plane aft of the front
spar, one on each side of rib 10. The outboard engine sub-frame is attached to
the lower ends of two mounting channels on the front spar between ribs 14 and
17, and to a single mounting channel on the rear spar between ribs 15 and 16.
Springs for Dzus fasteners are fitted in the undersurface for the attachment
of the rear portion of the nacelle, which when removed exposes an access panel.
Below the leading edge an dccess panel for the engine controls and services
extends from the outer plane transport joint to the outboard nacelle.

10. Trailing edge.—The trailing edge is constructed from the rear portions
of the main ribs mounted on an auxiliary spar. This spar consists of an extruded
angle-section top and bottom booms braced with vertical angle stiffeners. The
ribs are mounted in a similar manner to the main ribs, and are of similar con-
struction to those described in para. 4. Ribs 5, 8 and 11 have additional re-
inforcement for the attachment of the aileron hinges. The trailing edge is attached
to the main rear spar by stud bolts, and assembly panels are pop riveted on
the underside to provide access to these studs.

11. Wing tip.—The wing tip (see fig. 6) is built on channel-section spars
which form the continuation of the main outer plane spars. There are six ribs,
braced by stringers and intercostals, the intermediate ribs being divided into
three sections by the spars. The ribs and intercostals are pressed channel
members, except for the inboard end rib of which the flanges are separate angle
extrusions. The webs of the ribs and intercostals are slotted and fit together at
the intersecting joints, where both members are continuous. The extreme tip
of the wing is formed by an endsweep of laminated mahogany, which is cut
away towards the end for the navigation lamp in the leading edge and the air-to-
air recognition lamps in the trailing edge. Transparent mouldings are fitted
over the lamps. The skin covering is of light alloy sheet, and includes an access
door in the undersurface adjacent to the transport joint.

Ailerons

12. The aileron spar is of channel section riveted to a sheet nose and stiffened
by nose riblets which are riveted to the nose and spar (see fig. 5). The trailing
edge, formed from alclad rolled section, is riveted to the end of each rib. The
ribs aft of the spar are of alclad sheet, flanged along the top and bottom edges.
The aileron is fabric covered and is hinged to the main plane by three brackets,
and by an end bearing secured to the rib at the inner end of the aileron gap.
Mass balancing is by a lead weight (11§ 1b. & $ 1b.) ‘nounted in the nose of the
aileron at the outboard end.

18. Trimming tab.—A trimming tab is fitted to the inboard end of the
starboard aileron and is made up of a spruce framework completely covered
with three-ply. It is attached to the aileron by a piano type hinge and is
adjustfd birom the pilot’s cockpit by means of a handwheel on the trimming tab
contro X.

14. Balance tab.—On each aileron is fitted a balance tab, constructed and
attached to the aileron in a similar manner to the trimming tab. It is operated



A.P.2062A, Vol I, Sect. 7, Chap. 2

by a connecting rod between an eyebolt on one of the hinge brackets and a lever
on the tab (see fig. 5).

Flaps

15. The split-trailing-edge type flaps (see fig. 4) are built up in two sections,
the inner flaps being located in the centre plane, and the outer flaps at the inner
end of the outer plane. They are operated by tubes and links, the outer flap
tube being connected to the inner tube by a ball joint. The spars are formed
from an inverted U-section, flanged outwards at the bottom and riveted to the
skin. The leading edge is a channel-section member, and the trailing edge is
made from extruded bar. Ribs flanged top and bottom run between these two
members, and the whole is covered with sheet strengthened by corrugated
sheets. The trailing edges of the ribs are stiffened by a light alloy strip riveted
to the rib flange. The eyebolts in the-spar which engage the connecting rods
from the flap operating tube in the main plane, comprise eight in the inner flap
and six in the outer, and are made from high tensile steel bar. Piano-type
hinges are riveted to the flap leading edge, and to the dummy spar in the main
plane trailing edge.

F.S./3
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CHAPTER 3—TAIL UNIT
General

1. The tail unit consists of a tail plane with fins and rudders at the extreme
outboard ends, and a port and starboard elevator. Trimming tabs are fitted in
the trailing edges of the rudders whilst the elevators have trimming and balance
tabs fitted in the trailing edges. The tail plane is constructed in halves, the
inboard ends between the spars being secured in the rear end of the fuselage to
formers 35 and 38. The two sections of the tail plane are bolted together at the
centre of the fuselage, laminum shims being fitted as necessary (see fig. 1).
The fins are mounted on the outboard ends of the tail plane spars, which extend
beyond the end ribs (see fig. 4). Both tail plane and elevator taper in plan and
elevation from the fuselage to the tip.

Tail plane

2. The tail plane (see fig. 2) consists of port and starboard sections, each
built up of a front and rear spar, sixteen ribs braced by transverse stringers,
with a light-alloy skin riveted to the ribs and stringers. The leading edge of
the tail plane is stiffened by intermediate nose riblets riveted to the front spar.
The spars consist of top and bottom extruded angles with a web riveted between
them. The ribs are made up in two sections, the nose fitted forward of the front
spar, and the centre portion fitted between the spars. These sections are formed
from sheet, flanged at the upper and lower edges, and having flanged lightening
holes. The webs of the centre portions are also strengthened with vertical top-
hat section stiffeners, except rib 14 which has angle stiffeners. At the intersection
of the ribs and stringers, the ribs are cut away and secured to the stringers by
small attachment brackets. The centre portions of the ribs, i.e. between the
spars, are also cut away and fitted with attachment brackets at the spar booms.
Three hinge brackets for each elevator are bolted to the rear spar and are of
light-alloy; laminum washers are fitted as necessary between the spar and the
brackets to ensure the position of the hinge-line. The inner hinge on each side
is the datum hinge and is secured in its housing by circlips. The elevator does
not extend the full length of the tail plane, as a small detachable trailing edge
portion is fitted to the rear spar of the tail plane at the outer end and is cut away
to allow for the movement of the rudder.

Elevators

3. The port and starboard elevators (see fig. 5) are connected inside the
fuselage by means of a steel torque tube, which is fastened to steel liners in the
inboard ends of the elevator spars by means of couplings fitted with spring
steel shims (see fig. 7). Each elevator is a welded structure built up on a steel
tubular spar, in which openings are cut for the three hinges. Sixteen braced
ribs of welded steel tube, with diagonal bracing members between the inboard
end ribs, form the contour. A light-alloy nose fairing is riveted to lugs welded
on to the ribs, and the surface is covered with fabric, doped on. The elevator is
mass balanced by means of a weighted tube mounted in the leading edge. This
weight is fixed during assembly and must not be altered. The eyebolts which
form the hinges are fitted with ball races and secured in bushes through the
steel hinge boxes welded into the elevator spar.
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4, Trimming tab.—The trimming tabs at the inner end of the trailing edges
of the elevators are built up from a spruce framework and covered with plywood,
with serrated fabric tape at the edges. The tabs are mounted on piano type
hinges and are operated from the cockpit through a screwed socket in the elevator
spars.

5. Balance tab.—An additional tab is fitted outboard of the trimming tab,
and is operated by means of a connecting rod between a lever on the tab and
an arm on the elevator hinge bracket (sec fig. 6). The loads on the moving
elevator are thus balanced by the movement of the tab. A small inass-balance
weight is attached to the balance tab.

Fins

6. The fins are built up from front, rear and intermediate fin posts with
vertical stringers and intercostals, and ten horizontal ribs. The structure is
covered with light-alloy sheets (see fig. 3). The fin posts are of channel section
and are suitably stiffened by means of steel liners riveted inside the channel-
section. The rear fin post has also additional stiffeners to take the rudder hinge
brackets, which are bolted on to the rear face. The ribs are flanged at the edges
and cut away for the stringers and intercostals which are attached to the ribs
at these points by small brackets. Flanged lightening holes give additional
stiffness to the rib web. The leading edge is of laminated mahogany, the skin
being attached by means of countersunk head woodscrews. An aerial attachment
is fitted in the top of the fin, with an access door in the outboard skin. Detach-
able panels are provided in the skin to give access to the rudder trimining tab
controls.

Rudders

7. The rudders are of similar construction to the fins (see fig. 3), and are
attached to the fins by three ball race hinges which are bolted to the front face of
the post. The skin covering is of light-alloy sheet with detachable panels to give
access to the rudder trimming tab controls. At the front of the rudder post is
a shroud which is cut away for the hinges, cuffs being fitted round these after
assembly. The trailing edge is a light-alloy extruded section. Two mass balances
are fitted, the upper balance consisting of two weights supported by tubular
arms projecting forward, one on each side of the rudder, and the lower balance
consisting of a cylindrical lead weight bolted between rudder ribs 9 and 10.

8. Trimming tab.—The rudder trimming tabs are hinged into the trailing
edge of the rudder and are constructed from light-alloy stitfeners and end
‘blocks completely covered with light-alloy sheet. The trailing edge of the tab
is stiffened by a strip riveted between the two skins. A double-armed actuating
lever is fixed near the bottom of the tab and two spherical steel mass balance
weights are supported on brackets which project forward, one on each side of
the tab.

F.S8.:2
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CHAPTER 4—FLYING CONTROLS
General

1. Normally single control is fitted with the Mk. IV tliree-axis automatic
controls. A collapsible seat is provided for a second pilot on the starboard side
of the cockpit. The ailerons are controlled by the rotation of the hand wheel
on the control column, and the elevators are controlled by the fore-and-aft
movement of the control column. The rudders are controlled from the U-shaped
rudder pedals which are pivoted at the top and are mounted behind the pilot’s
instrument panel. The rudder, elevator and aileron trimming tabs are operated
fromn a control box mounted on the pilot’s floor on the starboard side of the
seat. The arrangement of the flying controls is shown in fig. 1.

Control column

2. The control column (see fig. 8) is built up into a box section from light-
alloy sheets riveted together. The centre panel at the front is detachable, being
secured by screws and Simmonds nuts, to allow for easy access to the control
chains and cables. In the top of the control column is the handwheel spindle
and bearings and the sprocket for the aileron controls. The base of the control
column is bolted to a cross shaft mounted on the underside of the pilot’s floor.
The handwheel incorporates a wheelbrake lever.

Rudder pedals

3. The rudder is controlled by means of conventional type U-shaped pedals
pivoted on torque shafts behind the pilot’s instrument panel (see fig. 9). The
shafts are interconnected by means of spur gears causing them to rotate in
opposite directions. To limit the movement of the pedals a stop bracket is fitted
at the forward end of the pilot’s floor. The pedals themselves are of tubular
construction and can be adjusted by means of a spring-loaded ratchet (see
Sect. 1).

Aileron controls

4. The ailerons are controlled by the rotation of the pilot’s hand wheel,
then by means of chains and sprockets to a torque shaft mounted on the main
tloor beneath the pilot’s floor (sec fig. 2). The control froin this point is by means
of chains, sprockets, tie rods and cables running along the port side of the
fuselage to a double armed lever on the rear face of the rear spar. The lever is
a light-alloy forging, mounted on an extruded channel section, a stop bracket
being provided to limit the movement. A jointed light-alloy push-pull control
tube, attached to the top arm of the lever and supported by Tufnol bearings
mounted on the ribs, extends to another lever mounted on the fore-and-aft
torque shaft in the trailing edge of the main plane at the inner end of the aileron.
At the transport joint a double ended adjustment screw, with left- and right-hand
threads, is screwed into the end sockets of the tubes and is locked with bolts
after the initial sctting. An access door is fitted in the upper joint cover. At the
rear end of the torque shaft is mounted a rocking lever which actuates the aileron
operating fork. The operating fork is secured by a centre pin through a bracket
riveted to the inner end of the aileron spar, the aileron inner hinge being mounted
at the end of this bracket. The lever on the torque shaft and the aileron operating
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fork are both light-alloy forgings with ball races at all bearing points, A seli-
aligning bearing is used where the rocking lever connects with the aileron
operating fork.

Elevator controls

5. To the lower end of the control column, on the underside of the pilot’s
floor, is attached a cross shaft mounted on two ball-race bearings. This shaft
consists of a forging, bolted to the base of the control column and a transmission
tube of non-magnetic steel on the port end of which is mounted a lever for the
elevator push-pull tube and a sprocket quadrant for the automatic controls
chain. Both the lever and the quadrant are light-alloy forgings. Stop brackets
are fitted on to the pilot’s floor to limit the fore-and-aft movement of the control
column. From the elevator lever a jointed push-pull control tube supported by
spherical bearings runs aft through the spars and formers along the port side
of the fuselage (see fig. 3). The aft section of the control tube is of square-
section and supported in square bearings of mild steel in formers 33 and 34.
From a bracket on the square rod, a connecting rod extends aft to a lever on
the underside of the elevator spar torque shaft (sée Chap. 3, fig. 7).

Rudder controls

6. The rudder control push-pull rods (see fig. 4) are similar to those for the
elevator running from a bracket on the port rudder pedal (see fig. 9) to a square
section rod at formers 32 and 33, from which a connecting rod operates a lever
between the tail plane spars. This lever is mounted on a vertical spindle which
revolves in ball bearings, the bearing housing being attached to the top and
bottom booms of rib No. 1. Attached to this lever is a second lever which is
interconnected by means of push-pull rods to one arm of the L-shaped lever
at each end of the tail plane. The outer levers are light alloy forgings and are
mounted in a similar manner to the centre lever. The second arm of the outer
lever is interconnected with the actuating lever on the rudder by means of an
adjustable connecting rod which has a ball race fitted at each end.

Trimming tab control gearbox

7. The control box (see fig. 10) is a light-alloy casting bolted to the pilot’s
floor, the end plates being detachable to allow easy access to the bevel gears
which operate the various controls. These gears run in oilite bearings fitted in
bosses formed in the casting. Each control has an independent indicator inset
in the top of the box.

Elevator frimming tab controls

8. Trimming tabs.—The elevator trimming tabs (see fig. 5) are operated
from a handwheel on the control gearbox, from which cables run downward to
the main floor and then through the intercostals to pulléy brackets on the port
side of the main floor and on former C. From here the cables run aft along the
port side of the fuselage, through fairleads on the formers in the bomb compart-
ment to a pulley bracket on former 39. From here the cables pass up into the
tail plane round a further pulley and then outboard in each direction along the
tail plane. Chains attached to the ends of the cables pass round sprockets in
bearings passing through the elevator spar. Each sprocket is screwed internally
and has an eyebolt screwed into it which picks up a connecting rod, the other
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end of which is attached to the operating lever on the tab. Rotation of the
socket moves the connecting rod and thus the tab.

9. Balance tab.—The balance tabs on the elevators are interconnected to
an arm on the elevator hinge bracket by a rod attached to a lever on the lower
surface of the tab. When the elevator is moved the tab is automatically moved
in the opposite direction.

Rudder trimming tab controls

10. The rudder trimming tab (see fig. 6) is operated from a handwheel on
the control gearbox, from which cables run downwards to the main floor and
then through the intercostals to pulley brackets on the port side of the main
floor. Trom here the cables run aft along the port side of the fuselage, through
fairleads on the formers in the bomb compartment to pulley brackets mounted
aft of former 37. From here the cables pass up to a pulley bracket in the tail
plane and then outboard in each direction along the tail plane. Chains attached
to the ends of the cables pass round sprockets in bearing housings on the forward
faces of the rear fin posts and are themselves connected together by a balance
cable along the tail plane. The sprockets are attached to shafts which incorporate
universal joints at the rudder hinge lines. Aft of this joint the shaft has a turn-
buckle action and adjusts a connecting rod which actuates a short lever on the
rudder trimming tab. ’

Aileron tab controls

11. Trimming tab.—The trimming tab is on the inboard end of the starboard
aileron only and is controlled from a handwheel on the control gearbox. Cables
pass from this control box to three double pulleys under the floor members at
formers C and D, and then aft along the starboard side of the fuselage through
fairleads on the formers in the bomb compartment to a double pulley at former
16. From here the cables pass up through the floor, round a further pulley,
and through the fuselage skin into the trailing edge portion of the main plane.
The cables are carried in fairleads in the main plane ribs and pass into the
aileron to the trimming tab control gear (see fig. 7). This gear consists of a
cable bobbin on a screwed spindle, operating a threaded sleeve on the end of a
control rod connected to the tab. The bobbin is supported on the spar by a ball
end which fits into a socket formed on the head of a special bolt in the aileron
control forging, a retaining nut being screwed finger tight and secured by a
locking plate.

12. Balance tab.—A balance tab is fitted to each aileron (see Chap. 2, fig. 5)
and is connected to an eyebolt on the aileron hinge arm by a rod attached to a
lever on the upper surface of the tab.
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CBAPTER 5—UNDERCARRIAGE

Main wheel units

1. General.—Each main wheel unit (see fig. 1) consists principally of two
identical shock-absorber struts (see fig. 2) held rigidly together by bracing
tubes and carrying a wheel between them. At the top of each strut is fitted an
eye end which forms the attachment to the engine sub frame whilst at the lower
end is mounted the wheel axle. The construction of the lower end allows easy
removal of the wheel and axle. Brake torque load is transmitted to the shock-
absorbers through links connected between the lower end fitting of each strut
and the brake drum.

2. At the lower end of each shock-absorber strut is an attachment for the
jointed retracting strut, the other end of which hinges in a bracket mounted on
the bottom boom of the rear spar of the main plane. At the joint in the retracting
strut is the locking mechanism (see fig. 3) which secures the unit in its UP or
DOWN position. The piston rod of the retracting jack is also attached at this
joint and the cylinder of the jack is hinged about a hollow shaft mounted in
bearings on the top boom of the rear spar of the aeroplane, and through which
hydraulic fluid is supplied to the jacks. Each pair of jacks is connected by
bracing struts at the lower ends of the piston rods and a conduit stay at the
tops of the cylinders. This conduit also supports an emergency air non-return
valve through which fluid (or air in case of emergency) is passed to the jacks.
The fitting of a balance pipe between the two shock-absorber struts ensures
that the air pressure is the same in both of them and that their action is
synchronised.

3. When the jacks are brought into operation to raise the units the initial
inward movement of the piston rods releases the DOWN latches and further
compression results in the ‘‘breaking’ of the retracting strut and the complete
retraction of the unit, at the end of which the UP latch engages a pin on the
ribs at the top of the compartment to lock the unit in the retracted position
(see Sect. 4, Chap. 3, fig. 31). When the UP or DOWN latches are operated an
electrical circuit is closed and causes an indicator in the cockpit to indicate the
position of the unit.

4. Shock-absorber struts.—The oleo pneumatic shock-absorber struts (see
fig. 2) consist of an upper tube (A), attached to the aeroplane by socket (G),
and a lower tube (M) which slides in tube (A) and on which the axle is mounted
by means of the fitting (N1). The shock-absorbing action is effected by an
assembly in the upper tube, consisting of an upper cylinder (H) containing
compressed air, and a lower cylinder (K1) containing oil. As the cylinder (K1)
is supported by the rubber rings (J 1) the assembly is subjected only to end loads.
When the strut is operated, cylinder (K1) slides up over cylinder (H) and oil is
forced through the damping valve (H1) and cnters the cylinder (H), where it
further compresses the air. At the same time the piston (X) is driven up inside
the air cylinder (H) by the piston rod (Y1).

5. Upon the load being relieved the damping valve closes and oil expelled
from the air chamber by the air pressure is confined to passing through a small
hole in the valve. Simultaneously the piston (X) is drawn down the air cylinder
and the oil trapped betwecen it and the damping valve can only escape through-
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the small hole in the damping valve and the two small holes in the piston, thus
further retarding the recoil of the strut. To ensure equal pressure in each shock-
absorber a balance pipe (F) is fitted.

6. Retracting struls and latches.—There are two retracting struts to each
main wheel unit. Each one is in two sections, knuckle jointed together, the
lower end being attached to the shock-absorber unit and the upper end hinged
to a bracket attached to the rear spar of the centre section. At the knuckle
joint, and attached to the upper section of the retracting strut are the UP and
DOWN latches which lock the unit in position.

7. The arrangement of the knuckle joint and latch assembly is shown in
fig. 3. The DOWN latches (E) engage a pin (B) carried on the lever (K) and the
side stays (C) attached to the lugs (D) on the lower section of the retracting
strut. The lower end of the lever (K) is hinged on a pin (L) in the fork on the
upper section of the strut. The pin (L) also carries the levers (S), which rotate
with the lever (K). The UP latch (J) and the DOWN latches (E) are hinged on
a bolt (T) in the lugs (G), both the lugs and catches being slotted to receive the
restraining bolt (H) to which is connected the jack piston rod. Each latch is
also slotted to receive the attachment pin (1) of the spring casing (Q), the spring
plunger (R) being secured in the fork end of the lever (S). When the latches
snap home they are held in position by these springs on both sides of the strut.
The stop (M) which fits into a recess on the underside of lever (K) serves to keep
the two sections of the retracting strut in line during the final movement of the
down latches.

8. When the unit commences to retract the initial movement of the jack
piston rod pulls the down latches off the pin (B), until the limit of the slots is
reached, when further movement ‘‘{olds’’ the strut and raises the unit. Lever
(K) and pin (B) are at the same time pulled round in an arc, away from the
latches, by the two stays (C). The UP latch is now free to drop back on to pin
(T), which is then moving towards the end of the slots in the two DOWN latches
under the action of levers (S). With pin (T) at the end of the slots, the levers
then depress the plungers (R) against the springs (P). Near the end of the
retracting movement the UP latch is opposed by a pin, attached to a bracket
between the engine mounting rib and the intermediate rib, (see Sect. 4, Chap. 3,
fig. 31) which forces it back and further compresses the springs (P). As the
retracting movement is completed, these springs force the catch over the pin,
locking the unit in the UP position.

9. When the unit is lowered, the initial movement of the piston rod dis-
cngages the UP latch (J) from its pin. With this latch fully off, the unit drops
under its own weight, after which full extension of the piston rod completes
the straightening of the retracting strut and the lowering of the unit. During
this operation lever (K) and pin (B) are returned in an arc towards the latches.
The consequent movement of the levers (S) first withdraws the plungers (R)
from the spring casings (Q), thus relieving the internal springs (P). The pin (T)
is then drawn to the end of the slots in the latches which are pulled forward
until restrained by the bolts (H). In the final stages of lowering, the pin (B)
strikes the curved heads of the DOWN latches (E), which are forced back against
the springs (O) in the casings (Q). As the movement is completed the springs (O)
pull the latches (E) home over the pin (B), locking the unit DOWN,

10. The position of the unit is indicated clectrically in the cockpit. When
- retracting the unit the final movement of the UP latch operates a micro switch,
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indicating that the unit is locked in the UP position. Similarly the final move-
ment of the down latches depresses a plunger on the micro switch (U}, showing
that the unit is locked DOVWN,

Tail wheel unit

11, General.—The tail wheel unit (see fig. 5) is a fixed oleo-pneumatic self-
centring type, secured to the rear fusclage by means of plug (A) and sleeve (N).
The top of plug (A) fits into a socket behind the centre joint of the tail plane
front spar upper boom and the sleeve (N} is secured to the tail wheel mounting
beam (sce Sect. 7, Chap. 1, fig. 6). At the bottom of this sleeve are a friction
clip (O) and a bearing bush (F1). The wheel fork is fitted into the lower end of
the sliding tube (U) and the axle is prevented from turning by the blocks (Q)
which are held in position by bolts (R). The two lugs (G1) are for attaching a
steering handle or towing bar.

12.  Shock-absorber strut.—The case is formed from the lower outer tube (U)
and the top outer tube (B1) in which the tube (U) slides. The internal cylinder
(F) is attached to the end plug (A), and slides in gland (H). On the outside of
the cylinder (F), at the lower end, is attached a self-centring bush (M) which,
when the unit is fully extended, bears on another self-centring bush (Z) housed
in the tube (U). The self-centring bush (Z) is prevented from turning by two
keys which fit into keyways in the tube (U).

13. The cylinder (F) contains compressed air, and the lower tube (U) is
filled with oil. The inflation valve (El) is screwed into the top of the tube (Bl),
and is the means by which oil or air is fed via the standpipe (E) into the cylinder
(F). When load is applied at the wheel the tube (U) slides over the cylinder (F)
and oil is forced through the holes in the diaphragm (X), lifting the damping
valve (Y) and further compressing the air in the cylinder (F). When the load is
relieved the damping valve (Y) closes and the oil, which is now expelled by the
air pressure, can only return to the lower cylinder through the restriction holes
in the filter (Al) and in the diaphragm (X), thus providing a recoil damping
action. The self-centring bushes (E) and (F) turn the wheel, so that when
there is no load on the unit the wheel is in line with the centre line of the aeroplane.
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SECTION 8 —ENGINE INSTALLATION
Introduction

1. The power plant installation of Lancaster I and Lancaster III aircraft
incorporate Merlin XX and Merlin 28 or 38 engines, respectively, with de-
Havilland or Nash-Kelvinator hydromatic constant-speed propellers, and two-
speed superchargers. Theyv are pressure cooled, with radiators and oil cooler
mounted beneath the engine. The Merlin XX and Merlin 28 or 38 engines are
generally similar except that the latter are equipped with Stromberg injection
carburettors requiring a vapour vent system, and electro-pneumatically operated
slow-running cut-out controls, and do not have the cylinder heads integral
with the cylinder blocks. A sub-frame of tubular construction attached to the
main plane front spar supports the engine mounting frame and fireproof bulk-
head in each engine nacelle. The cowling and fairings are made up of quickly
detachable panels. The fuel tanks are mounted in the main plane, and the oil
tanks in the engine sub-frame.

FUEL SYSTEM

2. General.—The fuel system (see fig. 9, 10 and 107, and Sect. 4, Chap. 3,
fig. 10 and 10A) consists of separate port and starboard systems connected by
a cross-feed pipe. On each side of the fuselage three fuel tanks are fitted in
the main plane (two only in Aircraft No. L.7527 to L.7532) and numbered 1,
2 and 3 outboard from the fuselage. On aircraft not incorporating Mod. 539
each tank has an immersed electric fuel pump and a suction by-pass. Aircraft
incorporating this Mod. have Pulsometer F.B. Mk. I pumps instead of immersed
pumps. Fuel is drawn by the engine or electric pumps, from No. 1 or No. 2
tanks through the suction by-pass to the tank selector cocks, from which a
separate supply is run to each engine carburettor, through the master engine
cock, fuel filter and engine driven fuel pump. The No. 3 tanks are arranged to
re-fuel the No. 2 tanks only. In each inboard nacelle is an induction priming
pump connected to the two engines on the same side. A fuel jettison system
is fitted in each No. 1 tank. Boost gauges, electrical fuel contents gauges, fuel
pressure warning lamps, and switches for the electric pumps are provided in
the cockpit. Flexible self-sealing fuel pipes are used except in aircraft not in-
corporating Mod. No. 531, which are fitted with Superflexit pipes, and a stainless
steel engine supply pipe in the outer main plane leading edge.

2A. The fuel systems of Mk. I and III aircraft differ in that the Stromberg
carburettors of the Merlin 28 or 38 engines are provided with a vapour vent
system feeding back to the No. 2 fuel tanks, and operated at a higher fuel
pressure. The pressure warning lamps are set to 10 lb./sq.in. instead of the
6 1b./sq. in. of Merlin XX engines. A pressure reducing valve between the
engine fuel pump and the carburettor is fitted on the Merlin XX engines only.

3. Fuel tanks.—The six tanks are secured by steel straps in special bearer
ribs extending between the main plane spars. The port and starboard No. 1
tanks, each of 580 gallons capacity, are fitted one on each side of the fuselage
in five bearer ribs. The No. 2 and No. 3 tanks are mounted in the outer main
plane, on either side of the outboard engine nacelle, and are of 383 and 114
gallons capacity respectively. Three bearer ribs (the centre portions of ribs
19,.20 and 21) support the No. 2 tank, and two ribs (the centre portions of ribs
12 and 13) support the No. 3 tank.
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4. In the six aircraft fitted with four tanks only, the No. 3 tanks were
omitted, and the No. 2 tanks were of 275 gallons capacity, the No. 1 tanks
being 580 gallons capacity as for the six-tank aircraft.

5. The No. 2 and No. 3 tanks are positioned by end supporting brackets
on the ribs at the inboard ends. The tanks are fitted or removed through
" openings in the under surface of the main plane, a single detachable access
- panel being provided below each tank. The projection of the sump and Pulso-
meter pump, when fitted, is accommodated by a blister which also forms an
access door. Doors also give access to the strap adjusters for No. 2 and No. 3
tanks, and hinged doors for the jettison pipes are formed in the panels below
the No. 1 tanks. In the upper surface of the main plane, doors secured by Dzus
fasteners are fitted above the fuel tank filler caps, and inspection doors above
the electrical service and pipe connections to the tanks.

/

6. All the tanks are of, generally, similar construction. The shell is of
light-alloy sheet with welded joints, and is stiffened by top-hat-section stringers
spot welded to the shell, and by baffles which are bolted to the stringers. The
baffles, which are flanged, have additional angles spot welded to the upper
and lower edges, vertical top-hat-section stiffeners, and flanged lightening holes
in the web. Each tank has a filler cap, an electrical fuel gauge transmitter
connected to a gauge on the air observer’s instrument panel, and, in aircraft
incorporating Mod. No. 339, a sump to which a Pulsometer electric pump type
F.B. Mk. 1 is attached. In earlier aircraft an immersed electric pump type
E.P.1 Mk. II is fitted vertically between the top of the tank and a small sump
and filter in the bottom. To ensure an accurate reading in the No. 1 tanks a
small sump is also provided to receive the float of the fuel gauge. Dipsticks for
ground use are stowed on the port side of the fuselage just aft of the main
entrance door. Access doors are provided in the top of No. 1 and No. 3 tanks,
and a single large access door in the bottom of No. 2 tank. Access to the interior
of No. 1 tank may also be obtained by the removal of the jettison valve.

7. A self-sealing protective covering is cemented on over the whole surface
of the tanks. The edges are secured with flanged clamping rings where the
covering is broken for fittings, except at the access doors which are covered by
doped-on rip patches. A separate vent pipe is provided for each tank, (except
in the four-tank aircraft—see fig. 9) and is taken down to the undersurface of
the main plane near the rear outboard corner of the tank. When Pulsometer
pumps are fitted, fuel is delivered from the tank through a strainer fitted with
a vortex eliminator. The strainer is mounted inside the tank immediately
above the sump, and the tank shell is stiffened locally to support these fittings.

8. Electric fuel pumps and suction by-pass.—The electric fuel pumps, which
are controlled by switches on the air observer’s panel, are used for carburettor
priming, and for supplementing the engine fuel pumps during take-off, at high
altitudes and when cross-feeding from one fuel tank to the engines on the
opposite side. The suction by-pass allows fuel to be drawn from the tanks by
the engine pumps when the electric pumps are not in use.

8A. In aircraft equipped with Pulsometer bumps, a projecting sump is
attached beneath each fuel tank. The sump is provided with three outlets, of
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which one in the bottom is closed by a drain plug, while the pump is attached

to the rear outlet. AtNo. 3 tank the forward outlet is blanked off, and the delivery

pipe from the sump is led to No. 2 tank (see fig. 10A). A non-return valve is

fitted to the forward outlet at No. 1 and No. 2 tanks, and the main fuel delivery

pipe is connected to the valve. The delivery pipe from the pump enters the

main delivery pipe at a connection on the outlet side of the non-return valve,

which prevents fuel flowing back through the sump when the pump is in operation.
The valve is a floating plate type offering a minimum of resistance to the flow

when the engine pumps are drawing fuel through the by-pass.

8B. In aircraft equipped with immersed pumps and a separate suction
by-pass the arrangement of the system is different but the operation is the same.
Two delivery pipes lead from each No. 1 and No. 2 tank, one from the pump
outlet in the top, and one for the suction by-pass from-a sump in the bottom.
A junction between the two pipes from each tank is formed by a Y-piece, where
a non-return valve is fitted in the suction by-pass line to prevent fuel flowing
back to the tank when the electric pump is switched on. The Y-piece for No. 1
tank delivery is attached to the tank selector cock, while that for No. 2 tank is
mounted on rib 22 aft of the front spar and is connected by a delivery pipe to
the tank selector cock.

9. Fuel jettison system.—The jettison systemn (see Sect. 4, Chap. 3, fig. 21)
provides for the speedy release of the fuel in the No. 1 tanks only. In each
No. 1 tank are fitted a jettison valve and an air inlet valve which are hydraulically
operated by a control valve handle on the port side of the pilot’s floor. Attached
to the jettison valve is a double-walled stocking, the lower end of which rests
on the hinged door in the No. 1 tank access panel. This door is normally secured
by a retaining washer and shear collar on the end of a spindle projecting from
the centre of the valve. When the valve is opened to jettison the fuel the spindle
is withdrawn, the washer broken and the door released. The stocking pipe then
extends to a length of approximately 4 ft. 6 in. and the walls fill with fuel,
holding it semi-ngid to carry the escaping fuel clear of the main plane. For
details of the hydraulic operation of the system, see Sect. 9.

10. Fuel cocks and controls.—The fuel cocks and controls of the port and
starboard sections of the fuel system are arranged similarly. On each side
fuel from the No. 1 and No. 2 tanks is delivered through separate pipes to a
tank selector cock on the front face of the front spar between the inboard nacelle
and the fuselage. By means of this cock either the No. 1 or No. 2 tanks can be
selected to feed both engines on that side. Fuel cannot be supplied from both
these tanks at once. The tank selector cock has also an OFF position. The No. 3
tank is controlled only by its clectric pump, by means of which the fuel is
transferred to the No. 2 tank. A transfer safety valve is fitted at the union on
the latter, to prevent fuel syphoning from the No. 3 tank.

11. Fuel passes from the tank selector cock to the cross feed pipe and to
the master engine cocks which give individual control of the supplies to the
engines. The master cock for the inboard engine is incorporated with the tanke
selector cock, but the master cock for the outboard engine is a separate unit.
The master cock control levers are mounted on each side of the pilot’s control
quadrant in the cockpit, and the selector cock controls projects through the
observer’s panel. The controls are connected by means of rods, chains and
sprockets with the fuel cocks (see fig. 1 and 2). The stop cock in the cross-feed
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pipe is located at the centre of the fuselage in front of the front spar, and is
operated through a hole below the step on the front spar cover. This cock is
normally kept shut.

12.  Vapour vent system.—The vapour vent system is fitted to all Lancaster
aircraft incorporating Mod. No. 710, but is only connected when Merlin 28 or
38 engines are installed (Mk. III aircraft). Independent systems are provided
for the port and starboard engines. The carburettor vent pipe leads from the
port side of each fireproof bulkhead to a non-return valve mounted on the sub-
frame, and continues along the front spar between the inboard and outboard
engines to a T-piece opposite the outer end of No. 2 fuel tank. A connection
from the T-piece passes through the spar web to a union on the top of the fuel
tank. Up to 7 gallons of fuel per hour may be returned to the tank by each
engine through the vent system (approximately two quarts per hour only from
early Merlin 28 engines), and No. 2 tanks should, therefore, always be used for
take-off in order to avoid the return of fuel to a tank already full.

13. Re-fuelling valve.—In early aircraft having a pressure re-fuelling
system the re-fuelling valve is mounted in the inboard nacelle on a bracket
below the front spar. A re-fuelling pipe for connection to the external supply
is attached to the valve, the free end when not in usc being secured to a plug
on the diagonal strut between the main wheel unit support beams. The valve
has four positions: OFF, and a position for supply to each of the three tanks,
and is’ fitted with a spring catch which locks the control lever in any of the
positions, and which must be released by lifting the knob before the lever can
be moved.

14.  Priming pump (induction).—A Ki-gass, tvpe B, priming pump serving
two engines is mounted on the accessories panel attached to the undercarriage
support beams in each inboard nacelle. Fuel is drawn from the sump of No. 1
tank and is pumped to the engine induction pipes, a separate stop cock and
delivery pipe being provided between the pump and each engine. When the
engine starts the stop cock must be shut and kept shut.

14A. Provision is also made bv the introduction of Mod. No. 662, for
induction priming with high volatility fuel instead of using fuel drawn from the
tanks. A short pipe which projects below the accessories panel is connected
to a 3-way cock in the supply line from the tank. A container filled with high
volatility fuel is offered up to the pipe, and the 3-way cock operated to close
the main supply and allow fuel to be drawn from the external supply.

15. Boost.—The boost gauges are mounted on the pilot’s instrument panel,
and are connected to the engines by pipes which run down the starboard side
of the fuselage, and outboard in each direction along the front spar to the fuel
traps on the fireproof bulkheads. The boost cut-out control lever is on the
extreme left of the pilot’s engine control pedestal.

1

OIL SYSTEM

16. General.—An independent oil system is provided for each engine. The
oil tank is mounted in the engine sub-frame, and the oil cooler on the starboard
side of the coolant radiators below the front of the engine. The main feed pipe
. is taken from the filter in the tank and passes forward through a fairlead in the
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fireproof bulkhead to the engine oil pump. The oil is\returned via the oil cooler
to the top of the partial circulation compartment in the tank (see fig. 11 and
Sect. 4, Chap. 3, fig. 11 and 12). The vent pipe is taken from the top of the oil
tank to a connection on the engine. The pipes are of copper with flexible joints,
and with the exception of the main feed pipe are supported at the fireproof
bulkhead by flanged unions secured by bolts. The propeller feathering pump
is mounted in the sub-frame, and is fed by a pipe from the bottom of the oil
tank. The oil is led forward from the pump by a flexible pipe and is connected
at the bulkhead to the engine pipe.

17. The oil temperature and oil pressure gauges are mounted on the air
observer's panel. Provision is made for oil dilution to assist engine starting
at low temperatures (see Sect. 4, Chap. 2), by means of a solenoid operated
valve on the starboard side of the engine mounting. The valve is arranged
to pass fuel from the fuel pump outlet to the oil feed pipe when the pushbutton
on the air observer’s panel is pressed. For further information on the oil system
in the engine, see A.P.1590G and N, Vol. I.

18. 0Oil tanks.—The inboard and outboard oil tanks differ in shape, but
are of the same capacity. Each tank carries 374 gallons of oil including two
gallons for the operation of the hydromatic propeller, and an air space of 4}
gallons. The tanks are constructed of light-allov sheet with welded joints.”
The partial circulation compartment is circular in plan and of the full depth
of the tank, and the top is formed by a circular de-aerating ramp to which
is fitted a diffusing ring. The return oil passes through a nozzle into the ring,
and is spread over the ramp as it flows into the compartment which is of 2 gallons
capacity. Vent holes are formed in the top of the ramp, which is attached to
the tank shell by special bolts. The bqttom of the compartment is formed
by a separate ring ‘into which the upper ‘portion fits, leaving an annular space
between. The upper edge of this ring governs the hydromatic oil reserve level,
below which oil cannot enter the filter. The two sections are riveted together
but the gap is maintained by distance tubes. The bottom ring and the oil
filter are attached to the tank shell by studs.

19. The oil filler cap, which is attached to a hinged arm, is on the port
side of the tank, and in the tail down position the oil level corresponds with
the bottom edge of the filler opening. A hinged door is provided on the port
side of the nacelle fairing to give access to the filler, and a drain plug is provided
in the bottom of each tank. Inspection doors are located on the front of the
outboard tanks and on the starboard end of the inboard tanks.

20. Semape self-sealing covering is applied to the whole external surface
of the tanks, including the inspection doors. Where the covering is broken for
fittings and connections these are attached to the tank by studs which project
beyond the covering and secure the flanged clamping rings which seal the
edges. Canvas reinforcing strips are provided on the surface of the covering
in way of the securing straps.

21. The outboard tanks are each supported on two light-alloy bearers which
extend aft from the fireproof bulkhead, and are attached to the cross members
of the engine sub-frame by bolts and clips. The tank bearers are of box-section,
being formed from two side plates with channels between, and are connected
at each end by a tubular stay, to which are fixed the tank straps. The inboard
tanks are mounted in straps in the engine sub-frame between the main wheel
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unit support beams and the fireproof bulkhead. The straps are carried on
two cross-tubes attached by means of bolts, brackets and clips to the struts
of the sub-frame and to the support beams.

22. Oil filters.—An oil filter from which the engine feed is taken is fitted
into the bottom of each tank and projects below the surface. The casing is a
. light-alloy casting. The inlet ports are raised above the tank bottom, and
are surrounded by a baffle ring under which the oil passes. Above the ports
a piston is normally held in position by prongs projecting from the filter element
below. When the element is withdrawn for cleaning a spring forces the piston
down and the ports are sealed. The filter element is secured to the lower end
of the outer casing by means of a handscrew in a special nut fitting. This nut
has two arms which are inserted in a groove in the base of the casing, turned
through 90 deg. and locked with wire. The handscrew also is locked with wire
after tightening.

ENGINE CONTROLS

23. The control levers for the throttle, propeller and boost cut-out, together
with the engine fuel cock controls described in para. 11, are mounted on a
quadrant below the pilot’s instrument panel (see fig. 1 and 2). Chains and tie-
rods connect the control levers to the engine control boxes behind the engines,
the inboard engine boxes being mounted on the front spar, and the outboard
engine boxes on brackets on the front spar. The boost cut-out control is cable
operated in the main plane. From the control pedestal the connections are
carried down to three telescopic countershafts mounted on the front end of
the main floor. These separate the controls into three groups which run aft
between the floor intercostals to countershafts at the front spar! the lower
connections of the port side group being raised by jockey sprockets at each end
to avoid the bomb gear. The controls are then carried up to sprocket boxes on
the front face of the front spar along which they run outboard in each direction
to the engine control boxes. In the main plane centre section the controls are
carried in fairleads in front of the spar. The outboard engine controls pass
through a jockey sprocket box on the front spar, a layshaft on the main wheel
unit outboard support beam, and through fairleads in the outer plane leading
edge to the engine control box. Levers on the engine control box are connected
by means of rods to the corresponding levers on the countershaft on the front
face of the fireproof bulkhead, from which rods are connected to the engine.
A cover is fitted to the centre part of the countershaft assembly and shields
_ the opening through which the connecting rods pass.

24. The supercharger controls are normally electro-pneumatically operated
by switches on the pilot’s instrument panel, using compressed air from the
brakes pneumatic system (see Sect. 9). In aircraft retaining mixture and manually
operated supercharger controls, these levers also are on the pilot's control
quadrant. The controls are divided on each side to serve the inboard and
outboard engines (see fig. 2), and differential links are fitted at the points of
division to ensure that both inboard and outboard controls are brought up
to their respective stops. The throttle and mixture levers are interlocked,
the mixture lever, if in the WEAK position, automatically returning to the
NORMAL position when the throttle is closed for slow running. The boost
cut-out control only is cable operated from the port rear countershaft in the main
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floor, through a spring-loaded crank lever on the jockey sprocket box on the
front spar in the inboard nacelle. From the crank lever one cable is led directly
to the inboard engine, while the other follows the other controls to the out-
board engine.

'25. If the main wheels are in any position except locked DOWN when the
throttle is less than one-third open a warning horn is automatically sounded.
The switch controlling this horn is mounted inside the pilot's control pedestal.

26. The slow-running cut-out controls of Mk. I aircraft are interconnected
by means of Teleflex controls with the master engine cock controls (see fig. 12)
and operate when the cocks are turned off. A joint is provided in the Teleflex
control immediately aft of each fireproof bulkhead. In Mk. III aircraft the
Teleflex controls are installed as far as these joints and are sealed off just
forward of the bulkheads. ' The control is therefore available in the event of
Merlin XX engines being substituted at any time. The slow-running cut-outs
of the Merlin 28 or 38 engines of Mk. III aircraft are electro-pneumatically
operated by switches on the pilot’s instrument panel, using compressed air
from the brakes pneumatic system (see Sect. 9). For further details of this and
other controls forward of the fireproof bulkhead see A.P.2140B, C and D, Vol. 1.

HOT AND COLD AIR INTAKES

27. The shutters of the hot and cold air intakes for each engine are operated
by means of a small hydraulic jack mounted in the engine sub-frame. The
jack piston rod passes through a hole in the fireproof bulkhead and operates
the shutters. In the outboard sub-frame the jack is mounted on a bracket
below the starboard oil tank bearer; in the inboard nacelles it is attached to
a bracket on the fireproof bulkhead and to a short stay. The control valve
is mounted under the fuselage main floor beneath the forward end of the
navigator’s table, and is operated by a connecting rod from a handle on the
port side of the pilot’s floor. For the hydraulic operation of the circuit, see
Sect. 9, and for details of the hot and cold air intakes, see A.P.2140B, C and D,
Vol. I.

COOLING SYSTEM

28. The cooling system of each engine (see Sect. 4, Chap. 3, fig. 13) compnses
a header tank mounted behind the front cowling diaphragm, two radiators
attached below the engine in a duct at the front end of the engine cowling,
and. a thermostat. The system operates under pressure, which is controlled by
a thermostatic relief valve in the header tank. The temperature of the coolant
is controlled by the thermostat, and the air flow through the radiators is
controlled by a flap which is operated by a thermostatically controlled electro-
pneumatic ram. For details of the pneumatic system, see Sect. 9, and for further
information on the cooling system, see A.P.2140B, C and D, Vol. I. The coolant
consists of 30%, by volume of ethylene-glycol (D.T.D.344A) and 709, distilled
water.

29, The inboard engine cooling systems are each connected to one of the
cabin heating radiators, which are mounted on the front face of the front spar
between the inboard nacelles and the fuselage (see Sect. 11, fig. 5). The flow
pipe to the cabin heating radiator is taken from an outlet at the top of the
engine, and the return is connected to the return pipe from the main radiators
to the engine. The pipes are provided with Avimo couplings at the bulkheads,
and are lead through the engine sub-frame and the main plane leading edge
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to connections below the cabin heater. Pet cocks are fitted in the top of the
cabin heating radiator and at the highest point of the return pipe, and a drain
plug is fitted in the bottom of the radiator. When the air inlet valve to the cabin
is closed, the air flow through the radiator continues through a by-pass which
opens automatically. ‘

ENGINE NACELLE COWLING AND FAIRINGS

30. The inboard engine nacelle comprises the engine cowling forward of
the firephoof bulkhead, the fairing panels aft of the bulkhead, the main wheel
unit doors and valance and the fairings under the trailing edge of the main
plane. The outboard nacelle comprises the engine cowling, fairing panels aft
of the bulkhead, and an end fairing enclosing the rear portion of the engine
sub-frame.

31. Engine cowling forward of bulkhead.—The engine cowlings consist of
the following quickly detachable panels, secured by Dzus fasteners:—top
panel, two side panels, main bottom panel (to which are attached the carburettor
cold air intake fairings) and the front bottom scoop. For the déscription of
the cowling, including the radiator and oil cooler ducts, the radiator flap, and

the hot and cold air intakes, see A.R.2140B, C and D, Vol.- 1.

32. Fairings aft of bulkhead (inboard nacelle).—The nacelle fairings enclosing
the engine sub-frame consist of four detachable panels, top, bottom and two
side, and one rear hinged fairing at the top. The fairings are formed from light-
alloy sheet, the detachable panels having angle stiffeners at the edges and
top-hat section intermediate stiffeners. The rear hinged panel is formed with
channel section stiffeners, hinge beam and front edge stiffener, and is hinged
to the top of the front spar. When closed the panel is supported by the nose
ribs on each side of the nacelle, and is secured to clips on the sub-frame struts
by means of two Oddie fasteners fitted on brackets at the front edge of the panel.
The rear edge of the top detachable panel overlaps the hinged panel and is
attached to it. A channel section fairing rail is provided on each side between
the fireproof bulkhead and the main wheel unit support beam. The edges of
the panels are secured by Dzus fasteners, except the rear edge of the bottom
panel, which has no attachment, but is stiffened with a channel member to
which is fitted a sealing strip for the main wheel unit doors. An access door
is provided in the port side panel for the oil tank filler cap.

Note.—A few early aircraft were fitted with a fixed panel in place of the
rear hinged panel. '

33. Fairings aft of bulkhead (outboard nacelle).—The fairings aft of the
fireproof bulkhead consist of four detachable panels, top, bottom and twq side,
and a detachable rear fairing which is fixed to the undersurface of the outer
plane and extends aft to the rear spar. A hinged access door for the oil filler
cap is provided in the port side panel. The fairings are formed of light-alloy
sheet, and are stifiened by angles at the edges and by top-hat section intermediate
stiffeners, while the rear section fairing is built up with a light frame of spruce
stringers and plywood formers with laminated spruce flanges. The extreme
rear end is a separate pressing which is attached to the rear former, and the
upper edges of the fairing are formed of tapering curved fillets which fair off
. into the undersurface of the main plane, to which they are attached by Dzus
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fasteners. Two detachable channel section fairing rails are bolted to brackets
on the fireproof bulkhead and the front former of the rear section fairing. The
former is clipped to the engine sub-frame. The fairing panels are secured by
Dzus fasteners at the edges.

34. Main wheel unit doors and valance.—The valance is built up with
channel-section formers and stringers which are riveted to the attachment
channels at the top and to the channel-section hinge beam at the bottom. The
doors, which are attached by means of piano type hinges, are built up with
channel-section hinge beams and lower edge members, intercostals and L-section
stringers. Both the valance and door skin coverings are of light-alloy sheet.
Each door is operated by a connecting link, having one end hinged to a sleeve
on the shock-absorber strut, and the other attached to an eye bolt mounted in
'ball bearings at the lower edge of the door.

(Continued on next page)
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35, Nucelle trailing edge faivings.—The scection of the nacelle attached to
the underside of the tuulmg edge of the main plane, is formed in two separate
portions of which the rear portion is attached to the main plane flap and hinges
into the forward portion when the flaps are lowered. A bulkhead at the front
former of the fairing forms the rear end of the main wheel unit compartment.
The fairings are constructed of channel-section formeérs and L-section stringers
covered with light-alloy sheet.

MAIN WHEEL UNIT SUPPORT BEAMS

36. These beams (sec fig. 8) are bolted to the front spar and the engine ribs
in the inboard nacelle. Two beams braced together support each main wheel
unit and inboard engine sub-frame. The beams are light-alloy castings, with
lugs for the .l.ttddlmcnt of the engine sub-frame and the diagonal tubular strut
between the beams. At the lower end of each beam is a fork for the attachment
of the shock-absorber strut. The bolt on which the strut pivots also screws
into a socket in the end of the strut between the lower ends of the beams. Pads
are fitted to the tops of the beams to allow the engine changing gantry attachment
sockets to be fitted on the top of the hinged fairing panel above.

ENGINE SUB-FRAMES

37. The inboard and outboard engine sub-frames are tubular structures
with welded joints. LEach sub-frame carries an engine mounting frame, fireproof
bulkhead and oil tank. Two diagonal struts in the bottom of the outboard
sub-frames arc detachable for the fitting or removal of the oil tanks. Four lugs
project at the front joints to pick up the engine mounting frame. The outboard
sub-frame, which is mounted below the outer main plane, is bolted to reinforced
steel mounting channels on the front spar between nose ribs 14A and 16A, and
tapers to a single attachment at the mounting channel on the rear spar. The
inboard sub-frame is bolted to lugs at the top and bottom ends of the main
wheel unit support beams.

FIREPROOF BULKHEAD

38. A fireproof bulkhead of tinned sheet steel is mounted on the front of
each engine sub-frame, and is made up of threc plates, of which the bottom
plate in the outboard bulkhead is in two sections. The centre and bottom plates
arc bolted together, but at the other joints the sub-frame members separate
the plates, and the joints also form the attachment of the bulkhead to the sub-
frame. The joint is formed by a plate which fits round the back of the sub-
frame strut, and by semi-circular clips at the front. Sealing plates with asbestos
packing are fitted where the sub-frame struts pass through the bulkhead, except
in the bottom plate of the inboard bulkhead where flanged attachment plates
are bolted round the struts. Light-alloy angles, to which are fitted the Dzus
fastener springs for attachment of the engine cowling and fairing panels, are
riveted round the edges on both the front and rear face of the bulkhead. The
bulkhead is also strengthened by channel section stiffeners and by a flange
on the lower edge of the centre plate. Stabilising struts are fitted between the
top plate and the sub-frame struts. The bottom plate of the outboard bulkhead
is set forward at an angle to the upper portion and contains an access door for
the carburettor, while on the lower front face of the inboard bulkhead is mounted
~ a small cylindrical drain tank to which the inboard engine drains are connected.
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ARMOUR PLATING

39. Armour plating is provided in the outboard nacelle at the bottom of
the fireproof bulkhead, and at the bottom of the front end of the rear fairing.
The plating on the bulkhead is bolted to the rear face, from which it is separated
by distance pieces. The plating in the rear fairing is attached behind the front
former by distance studs and is bolted to clips on the sub-frame struts.
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SECTION 9—HYDRAULIC AND PNEUMATIC SYSTEMS

Hydraulic System—General services
General

1. The hydraulic system operates the main wheel units, bomb doors, main
plane flaps, air-intake shutters and the fuel jettisoning system. The system is
operated by two engine-driven pumps, one mounted on each inboard engine,
and controlled by levers or handles in the cockpit (see Sect. 1). A hand pump is
included in the system and mounted on the port side of the fuselage between the
armoured bulkhead and the front spar, but is only used to operate the air-intake
jacks or the jettison system, in emergency. It is possible to lower the bomb
doors by means of the hand pump, but it takes approximatelvy 15 minutes of
pumping. Due to the capacities of the jacks it is not normally possible to
operate the main wheel units or flaps by hand pump. While none of the units
is in operation, the engine pumps are idling and the fluid is circulating at low
pressure from the pumps through a filter and an automatic cut-out valve to the
reservoir. A circuit diagram of the whole system is shown in fig. 1. The layout
of the piping and components of each circuit, are illustrated in Sect. 4, Chap. 3,
and the components themselves are described in A.P.1803, Vol. L.

Supply circuit

2. The supply from each pump passes through an external supply valve
and a non-return valve, the former being fitted for ground test purposes only.
When the ground test rig is connected, the feed from the rig is admitted through
the supply valve to the aeroplane circuit by means of an adaptor which screws
into one end of the valve and simultaneously blanks off the normal engine
supply line. Similarly, a return valve for the rig is fitted in the return line to
the engine-driven pump. The non-return valve in each pump supply line prevents
the reaction of one engine-driven pump upon the other.

3. When any circuit is operated, power is initially supplied by an accumu-
lator, the main purpose of which is described in para. 15. When the accumulator
pressure falls to the cut-in setting of the automatic cut-out valve, the latter
directs the fluid delivered by the engine-driven pumps to the circuit being
operated at the conclusion of the operation, the pumps continue to deliver
fluid to re-charge the accumulator, until the cut-out pressure is reached, when
the automatic cut-out valve diverts the delivery of the pumps to the reservoir.

4. For the lowering of the main wheels and flaps in the event of the failure
of the hydraulic system, a cylinder of compressed air is provided, from which
air can be directed to the DOWN side of the main wheel unit and flap jacks.
In later aeroplanes two oxygen-type bottles are used in place of the cylinder.

Main wheels cirouit

5. The raising and lowering of the main wheels are governed by the hand
operation of a selector valve on the right of the pilot’s seat. This is always
in either the UP or DOWN position; there is no neutral. When the selector
lever is moved to the UP position, fluid is delivered through the non-return
valve and selector valve to the underside of the jack pistons, and raises the
main wheel units.
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23. Emergency operation of jettison system.—In the event of the failure
of the engine-driven pumps, the system can be operated by the hand pump
on the port side of the fuselage. The hydraulic accumulator, if fully charged,
also provides a means of operating the system.

Hydraulic System—Turrets
General ‘

24. Four hydraulically-operated rotating gun turrets are fitted:—one in
the nose (type F.N.5), one in the top of the fuselage rear centre portion (type
I".N.50), one in the bottom of the fuselage rear centre portion (type F.N.64)
and one in the rear end of the fuselage {type F.N.20). A turret pump is mounted
on each of the four engines, the port inboard and omtboard pumps supplying
the lower mid and rear turrets respectively, and the starboard inboard and
outboard pumps supplying the front and upper mid turrets respectively. The
circuits are illustrated in fig. 2 and inSect. 4, Chap. 3.

25. Each circuit is fitted with a high pressure relief valve on the rear face
of the fireproof bulkhead, and with a recuperator and an oil filter in the fuselage.
The oil pressure is controlled by the recuperator, which acts also as a reservoir.
A low pressure relief valve is also incorporated in the rear turret circuit just
forward of the turret, and an external rotation valve, connected to the turret
by separate pipes, is fitted just forward of the tail plane front spar. The filter
and recuperator for the front turret are mounted on the starboard side of the
fuselage nose, for the upper mid turret on the starboard side at the flare station
and for the lower mid turret and rear turret on the port side at the flare station.
Pressure gauge test couplings are fitted in each circuit near the turret. For
details of the recuperators and turrets, see A.P.1659A.

26. When the lower mid turret is not fitted the ends of the hydraulic
pipes are connected together by a return pipe at the Avery couplings above
the turret.

Pneumatic system
General

27. The pneumatic svstem (see fig. 3) operates the Dunlop-type wheel
brakes, the thermostatically controlled electro-pneumatic rams of the radiator
flaps, and the electro-pneumatic rams for the supercharger controls and, in
Mk. II1 aircraft only, the slow-running cut-out controls also. Compressed air
is supplied from a container which is kept charged to 300 1b./sq. in. by a Heywood
compressor mounted on the starboard inboard engine. A pressure maintaining
valve, set to 100-110 1b./sq. in., is fitted in the supply line to all the services
except the brakes to ensure that sufficient pressure is always reserved for brake
operation by cutting off the other services if the pressure falls to the set figure.
The working pressure of the wheel brakes is 80 1b./sq. in., so that in the event
of the compression failing it is possible to obtain several applications of the
brakes from the container.

28. A pipe-line from the compressor runs to the pressure regulating valve
on the rear face of the fireproof bulkhead through an oil and water trap on the
auxiliaries panel between the undercarriage support beams. The pipe is then
continued inboard along the front spar and forward on the starboard side of the

FS.,2
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fuselage to the air container mounted just aft of the front turret. From the
container the air is delivered through a filter on the port side to the various
services. The installation of the svstem is illustrated in Sect. 4, Chap. 3.

Brakes system

29. The brakes are applied by operating the lever on the pilot's handwheel,
and differential action is obtained by means of a Dunlop relay valve mounted
on fuselage former F, and connected to the port rudder pedal arm by a rod.
Air is delivered through the filter to the differential relay valve. Two pipes
run aft' from the relay valve to the front spar, and outboard to the port and
starboard wheel brake units. A triple pressure gauge on the pilot’s instrument
panel connected to each of these lines and to the delivery to the relay valve
indicates the pressure in the container and in each of the brake supply pipes.
The description, operation and maintenance of the units included in the brake
svstem will be found in A.P.1519, Vol. I and A.P.2337, Vol. I.

Radiator flap system

30. The pneumatic rams operating the radiator flaps are supplied by a
pipe-line which is connected to the supply to the brakes svstem differential
valve. The pipe line leads to a pressure maintaining valve (see para. 27) on
the port side of the fuselage nose adjacent to the filter, and thence aft on the
port side of the bomb compartment and outboard in each direction along the
front spar. For details of the operation and thermostatic control of the pneumatic
rams, see A.P.2140B, C and D, Vol. L.

Supercharger controls

31. The two-speed supercharger control of each engine is operated by an
electro-pneumatic ram for which the air supply is taken from the radiator
flap svstem at a connection on the fireproof bulkhead. For the electrical
installation, see Sect. 6 and Sect. 10, and for details of the control, see A.P.2140B,
C and D, Vol. 1.

Slow-running cut-out controls (Mk. III aircraft only)

32. The slow-running cut-out controls of Merlin 28 or 38 engines are also
electro-pneumatically operated. The air supply is taken from a T-piece in
the pipe line of the two-speed supercharger control. For the electrical installation,
see Sect. 6 and Sect. 10, and for details of the control, see A.P.2140B, C and D,
Vol. 1.

Air charging

33. The charging of the cylinder is controlled by the pressure-regulating
valve. When the pressure reaches 300-320 1b./sq. in. the back pressure opens
* and retains open, a valve, which releases the air in the delivery line, allowing
the compressor to idle. When the pressure in the container falls to 270-280
Ib./sq. in. the valve closes and charging recommences. The container mayv
also be charged from an external supply, through a charging connection on
the auxiliaries panel in the starboard inboard nacelle.

p2723 M /587 7/43 3950 C& P Gp. 1
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23. Emergency operation of jeltison system.—In the event of the failure of
the engine-driven pumps, the system can be operated by the hand pump on the
port side of the fuselage. The hydraulic acculmuator, if fully charged, also
provides a means of operating the system.

Hydraulic System—Turrets
General
24. Four hydraulically-operated rotating gun turrets are fitted:—one in
the nose (type F.N.5), one in the top of the fuselage rear centre portion (type
F.N.50), one in the bottom of the fuselage rear.centre portion (type IF.N.64)
and one in the rear end of the fuselage (type F.N.20). A turret pump is mounted
on each of the four engines, the port inboard and outboard pumps supplying the
lower mid and rear turrets respectively, and the starboard inboard and out-
board pumps supplying the front and upper mid turrets respectively. The
circuits are illustrated in fig. 2 and in Sect. 4, Chap. 3.

25. Each circuit is fitted with a high pressure relief valve on the rear face
of the fireproof bulkhead, and with a recuperator and an oil filter in the fuselage.
The oil pressure is controlled by the recuperator, which acts also as a reservoir.
A low pressure relief valve is also incorporated in the rear turret circuit just
forward of the turret, and an external rotation valve, connected to the turret
by separate pipes, is fitted just forward of the tail plane front spar. The filter
and recuperator for the front turret are mounted on the starboard side of the
fuselage nose, for the upper mid turret on the starboard side at the flare station
and for the lower mid turret and rear turret on the port side at the flare station.
Pressure gauge test couplings are fitted in each circuit near the turret. For
details of the recuperators and turrets, see A.P.1659A.

26. When the lower mid turret is not fitted the ends of the hydraulic pipes
are connected together by a return pipe at the Avery couplings above the turret.

Pneumatic system
General

27. The pneumatic system (see fig. 3) of the aeroplane operates the Dunlop-
type wheel brakes and the thermostatically-controlled pneumatic rams which
are connected to the radiator flaps. Compressed air is supplied from a container
which is kept charged to 300 lb./sq. in. by a Heywood compressor mounted on
the starboard inboard engine. The working pressure of the wheel brakes is
80 lb./sq. in., so that in the event of the compressor failing, it is possible to
obtain several applications of the brakes from the container. The brakes are
applied by operating a lever on the pilot’s handwheel, and differential action is
obtained by means of a Dunlop relay valve mounted on fuselage former I and
connected to the port rudder pedal arm by a rod. The installation of the svstem
is shown in Sect. 4, Chap. 3.

Brakes system

28. A pipe-line from the compressor runs through a pressure regulating
valve on the rear face of the fireproof bulkhead to an oil and water trap on the
auxiliaries panel between the main wheel unit supporting beams. The pipe is
then continued inboard along the front spar and forward on the starboard side
to the air container mounted just aft of the front turret. From the container
the air is delivered through a filter on the port side to the differential relay
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valve. Two pipe-lines run aft from the relay valve to the front spar, and out-
board to the port and starboard wheel brake units. A triple pressure gauge on
the pilot’s instrument panel is connected to each of these lines and to the
delivery to the relay valve indicates the pressure in the container and in each of
the brake supply lines. The description, operation and maintenance of the units
included in the brake system will be found in A.P.1519, Vol. I and A.P.2337,
Vol. L.

Radiator flaps system

29. The pneumatic rams operating the radiator flaps are connected to a
pipe-line which runs aft from the pipe leading from the container to the relay
valve, and outboard in each direction along the front spar. For details of the
operation and thermostatic control of the pneumatic rams see A.P.2140A, Vol. L.

Air charging

30. The charging of the cvlinder is controlled by the pressure-regulating
valve. When the pressure reaches 300-320 lb./sq. in. the back pressure opens
and retains open, a valve, which releases the air in the delivery line, allowing
the compressor to idle. When the pressure in the container falls to 270-280
Ib./sq. in. the valve closes and charging recommences. The container may also
be charged from an external supply, through a charging connection on the
auxiliaries panel in the starboard inboard nacelle.
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Interpretation of diagram

I. Where a number of symbols is enclosed
in 8 dotted frame, the “omponents
represented by the symbols sre actually
built In one unit.

2\Where anumber of components are
connected in parallel,orly one 1s drawn
but the number off is indicated.

3.3ingle arrows on pipe lines indicate the
direction of fiow, but do not mean that
fiow is always taking place.Double arrows
pointing in the same direction indicate that

fluid is aiways flowing when the engme -driven ¥

pump is working. Two arrows pointing in
opposite directions indicate that flow takes
place in both directions.Arrows are not
drawn inside 8 frame enclosing a number of
symbols,
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AP2062A and C, Vol. I
SECTION 10

ELECTRICAL AND RADIO INSTALLATIONS—DESCRIPTION

General

1. This Section gives a description of the electrical installation together
with the position in'the aircraft of the main components. Wiring and theoretical
diagrams, notes on access to components, and maintenance notes on those items
peculiar to this aircraft, are given in Sect. 6. Components which are described
in other publications are only referred to in this Section. For the bonding
of the system, reference should be made to Sect. 6.

2. The installation consists of two supply units, connected in parallel, and
the various circuits. A 24-volt generator charging two 12-volt accumulators
connected in series through a voltage regulator and a cut-out, form each supply
unit.

Eleotrical services panel

3. This panel is mounted on the starboard side of the fuselage just forward
of the front spar. The interior of the panel is used as a junction box, and
contains four rows of eight fuses, numbered 1 to 32. This panel also contains
the electrical services instruments consisting of two ammeters, one voltmeter,
two cut-outs and two main 60 amp. fuses, two switches for the generator fields
and a switch for the headlamp.

Junction boxes
4. There are nine junction boxes numbered ]JB.1 to ]JB.13, omitting Nos.
8, 6, 8 and 12. They are positioned as follows:—
JB.1. On the front spar adjacent to the centre-line of the port
inboard engine.
JB.2. On the front spar adjacent to the centre-line of the starboard
inboard engine.
JB.4. On the front spar in the port wing tip, at rib 4.
JB.5. On the front spar in the starboard wing tip, at rib 4.
JB.7. On the starboard side of the fuselage just forward of the
electrical services panel.
JB.Y. Just aift of the upper mid turret on the port side of the fuselage
roof.
JB.10. Just aft of the emergency exit in the centre section roof.
JB.11. On the front spar web at the centre-line of the aircraft.

JB.13. On the starboard side of the cockpit aft of the pilot’s instrument
panel.

Circuits

S. Charging and dzsmbulzon —The power for the electrical services is
supplied by two 24-volt, 1,000 watt, engine-driven D.C. generators, type K,
mounted one on each inboard engine. Suppressors, type O, are mounted on the
inboard engine fireproof bulkheads, and voltage regulators, type A, are located
just below the electrical services panel. The outputs are fed through
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cut-outs, type F, in the panel and two 60-amp. fuses to two 50-0-50 ammeters
in circuit with the accumulators. The latter comprise two 24-volt 40 Ah.
accumulators (each 2—12-volt 40 Ah. connected in series) connected in parallel
and carried in trays on the starboard side of the main floor, just aft of the front
spar. For full details of items of equipment used in this circuit reference should
be made to A.P.1095.

6. Engine-starting and ignition.—The starter motors (C.A.4750) are located
on the starboard side of the engines, below the hand-turning gear, and are
controlled by push-switches on the pilot’s instrument panel, through relays
fitted on a ground starter socket and relay panel situated at the bottom of the
spar at the inboard engine nacelles. Both booster coils, one mounted on the
front face of each fireproof bulkhead, near the top, are connected through an
isolating spark gap mounted on the engine and are only in circuit during the
starting operation.

7. The engine ignition switches are mounted near the centre of the pilot’s
instrument panel, to the right of the undercarriage indicator switch (see also
para. 13). Two magnetos are provided at the front end of each engine, of which
only the starting magneto is boosted. For further details of components used
in this circuit reference should be made to A.P.1181 and A.P.2140A,

8. Propeller feathering.—The four cockpit switches are mounted on the
right-hand side of the pilot’s instrument panel, relays are incorporated in the
ground starter and relay panel, and a pressure switch is fitted on the starboard
side of the engine, near the front. The feathering pumps are mounted in the
engine sub-frames.

9. When the cockpit switches are depressed they are retained in position
by the solenoid coils, the negative returns of which are taken through the
pressure switches. The operation of the push-switch closes the relay which
controls the feathering pump. When the feathering action is completed the
rising oil pressure opens the pressure switch, thus allowing the push-switch and
consequently the relay, to return to their normal positions. When it is required
to unfeather the propeller, the feathering push-switch must be held in the
depressed position in order to allow the pump to build up the greater pressure
required for this operation.

10. This circuit can be tested by connecting an external supply to the
ground supply socket provided for starting. Tests must always be made with
a fully charged accumulator, or damage to the solenoid switches will result.
For further details of equipment used in this circuit reference should be made
to A.P.2140A.

11.  Flap indicator.—The flap indicator (Smith’s code 26 F.L.) is mounted
on the pilot’s instrument panel, and above the indicator is an ON-OFF switch.
A transmitter (Smith's code 27 F.L.) is fitted to a bracket below rib 31 in the
trailing edge of the port centre section main plane, and is connected to the
flap by an arm which incorporates an adjusting screw.

12.  Fire extinguishers.—The fire extinguishing system for the engines
consists of an electrically-operated extinguisher cvlinder, Mk. IIA, mounted
behind the front spar in each inboard nacelle and on the sub-frame in cach
outboard nacelle, and controlled by either the four push-switches on the pilot’s
instrument panel, the two flame switches on each fireproof bulkhead, the gravity
switch or the impact switch. The two latter switches are located on the star-
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board side of the fuselage nose, on formers H and J, respectively. The negative
return from the gravity switch is taken through the “locked DOWN" side of
the undercarriage indicator DOWN switches, so that the gravity switch is
rendered inoperative when the undercarriage is locked up. For further details
of this circuit, reference should be made to A.P.1464B.

13. _ Undercarriage $ndicator—The undercarriage indicator (Dowty No. 6153)
is mounted on the pilot’s instrument panel, and gives the following indications
for the various positions of the undercarriage:—

Undercarriage locked UP No lights
Undercarriage unlocked Red lights
Undercarriage locked DOWN ... Green lights

A master switch is mounted adjacent to the ignition switches, and fitted with
a bar which prevents the ignition being switched ON until the undercarriage
indicator has been switched ON. Conversely, the latter cannot be switched
OFF before the ignition. Below the master switch is a changeover switch
provided to bring into operation a reserve set of green lamps should the normal
set fail. An additional set of red lamps is wired in parallel with the primary
set and lights with them.

14. The indicator is operated by the undercarriage UP and DOWN switches
{Pye Universal 83460-2). The two UP switches on the UP catches in each
nacelle, which are used as ON-OFF switches, are copnected in parallel, and remain
in the ON position until the undercarriage is locked UP. Red lights will therefore
show until both latches on each undercarriage unit have been locked. The two
DOWN switches which are fitted in the locking mechanism, are used as two-way
switches, and are connected in series, ensuring that the green lights for each
undercarriage unit cannot indicate until both switches have been operated.
TFhe negative return of the green lamps is connected through one side of the
DOWN switches, and that of the red lamps through the UP switches and the
other side of the DOWN switches. A warning horn, which is mounted below
the port cockpit rail, is connected in series with a throttle switch in the engine
control pedestal and the red lamp side of the DOWN switches. The throttle
switch closes if the throttle is less than one-third open, and if the undercarriage
is in any position except locked DOWN the circuit will be completed through
the DOWN switches’'and the warning horn will sound. A test lamp and test
push-switch for the horn are mounted on the port cockpit rail.

15. General lighting and turret supplies.—The general lighting services are
fed from one fuse, with the exceptions mentioned below, and the following
lamps are fitted. Two floodlamps, type B, are provided for the pilot {one on a
separate fuse), and single floodlamps for the wireless operator’'s station, for
the D.F. loop and for the electrical services panel. A cabin lamp is fitted on the
port side of the nose, at the wireless operator’s station, at the rest station, just
aft of the rear spar, at the flare station, on the port side just forward of the main
door, and just forward of the draughtproof doors. A switch at the main door
controls the lamp on the opposite side. Two cockpit lamps, Mk. II, are fitted
to the front former for the bomb aimer, and a cockpit lamp is provided on each
of the following panels:—Bomb aimer’s port and starboard panels, air observer’s
panel (connected to the pilot’s separate floodlamp fuse} and navigator’s panel.
An angle poise chartboard lamp (Terrv type L..315) is provided for the navigator’s
table.
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16. Navigation lamps.—The navigation lémps, type A, in the tail and wing
tips are connected in parallel and are controlled by a switch, type B, on the
port side of the pilot's auxiliarv panel.

17. Headlamp.—The headlamp, type B, is mounted in the nose on the front
former, and is controlled by a three-way switch on the electrical services panel,
which enables it to be switched in parallel with either the navigation or the
downward identification lamps.

18. Identification lamps.—A single upward and three downward identifi-
cation lamps, type C, are located above and below the forward end of the rear
section of the fuselage respectively, and are controlled by an identification
switchbox, No. 2, Mk. III, on the right-hand side of the pilot’s instrument
panel. The three downward lamps can be controlled independently, by the
three-unit switchbox, Tvpe B, above the identification switchbox on the left-
hand side of the instrument panel. The upward and downward lamps may be
used singly or together through the key or on STEADY.

19.  Recognition lamps.—The three recognition lamps at each wing tip and
the lamp at the rear end of the fuselage are controlled by an identification
switchbox, No. 2, Mk. III, on the pilot’s instrument panel immediately in front
of the control column. Only the downward side of the switchbox is connected.
The colour of the wing tip recognition lamps, red, green or yellow, must be
selected before flight by a three-way switch, tvpe A, fitted on the electrical
services panel.

20. Intercommunication call lamps.—Call lamp switchboxes are provided
at the following positions:—in the front turret, on the port side of the fuselage
nose near the bomb aimer’s panel, on the pilot’s panel (port side), on the navi-
gator's instrument panel, adjacent to the window at the wireless operator’s
station, at the rest station {port side) on former 10, at the flare station on the
forward face of the A.R.1.5000 bracket, in the upper mid turret, for the lower
turret between formers 25 and 26, and in the rear turret.

21. The call lamp switchboxes each contain a switch in series with a lamp,
and are interconnected so that when any switch is pressed all lamps will light.
The switches are connected in parallel between a positive supply and a connection
to which the lamps also are wired in parallel, and which provides a positive
supply to all the lamps when any switch is pressed. All the lamps are also
connected in parallel to negative. In the front and rear turrets the supply is
derived from the general turret supply, and in the remainder of the system
from the rear gunner's panel. For further details, see A.P.1095.

22. Heated gloves.—The heated glove sockets are connected to terminal
blocks at the following positions:—for the bomb aimer, on the panel on the
port side of the nose between formers H and ], just forward of the ON-OFF
switch controlling the svstem; for the first pilot, on the port side below the
cockpit rail between formers D and E; for the second pilot and air observer,
at the rear inner corner of the pilot’s floor; for the navigator, below the edge
of the table near the seat pivot tube; and for the wireless operator on the face
of former 5 to the left of his seat. Only the red, green and blue terminals of
the sockets are used. For further details, see A.P.1095.

23. Camera heating.—Two sockets for camera heating are provided on a
panel between formers G and H, below the port instrument panel in the nose.
The plugs are connected to the supply for the heated gloves circuit.
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24. Heated bomb gear.—Heating is provided for the centre bomb gear
housing in the intermediate centre portion of the fuselage. This housing is
arranged to carry large sectional bombs. An ON-OFF switch controlling the
heating circuit is mounted above the rear end of the bomb aimer’s starboard
panel.

25. Landing lamps.—Two 240-watt, type ], landing lamps are fitted in
the port outer main plane. The lamps are retracted and extended electrically
by means of 2 two-way and OFF switches on the pilot's instrument panel.
A high or low position depending on what the lamp is to be used for, may be
selected by means of the two-way and OFF switch. To prevent the lamp being
extended when the aeroplane is travelling at high speeds and consequent
damage to the wing, a clutch which slips at a speed of 150 miles an hour has
been included in the gearing.

26. Pressure head —The pressure head, Mk. VIIID, is located on the port
side of the nose, and the switch, tvpe I3, controlling the heating circuit is mounted
on the air observer's instrument panel. For further information, see A P.1275.

27. Automatic controls supply.—The supply to the automatic controls is
taken through a switch, tvpe B, on the pilot’'s port auxiliary panel. For further
information, see A.P.1469A.

28. Engine-speed indicators.—The engine-speed indicators are mounted in
the centre of the pilot's instrument panel, and the generators are mounted at
the top of each fireproof bulkhead on the port side. [Each indicator and
appropriate generator form a closed independent circuit in which current flows
only when the generator is turned by the engine. For further information, see
A.P.1275.

29. Fuel contents gauges.—Six fuel contents gauges, type 100, are fitted on
the air observer’s. instrument panel, together with a switch which must be
switched ON when a reading is required. A transmitter is fitted in each fuel
tank. For further information, see A.P.1275.

30. Oil dilution.—This installation consists of a solenoid-operated valve,
tvpe C, for each engine, mounted on the engine. The valves are operated by
pushbutton switches on the air observer’s instrument panel. For further
information, see A.P.2140A,

31. Dinghy inflation.—An operating head, type H, is provided in the dinghy
stowage in the starboard trailing edge of the centre section main plane, and
an immersion switch near the floor on the starboard side of former G in the
fuselage nose. The immersion switch completes the circuit to the operating head
when its plates are immersed in water. For further details, see A.P.1464B.

32. Fuel pressure warning lamps.—Four fuel pressure warning lamps,
Mk. IA, are mounted on the air observer’s panel, and are connected through
resistances fitted on the port side of the engine struts to pressure-operated
switches in the main fuel systems. The pressure-switch unit is operated by the
pressure of the fuel on a diaphragm which holds open a pair of contacts. When
the fuel pressure drops below 6 lb./sq. in. the contacts close and complete the
lamp circuit. The system is fed from the switch controlling the fuel contents
gauges system, and this switch must be ON if warning of a drop in fuel pressure
is to be given. For further details, see A.P.1275.
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33. Automatic bomb sight.—A mounting is provided in the front of the
fuselage nose for either an automatic bomb sight, Mk. II, or a course-setting
bomb sight, Mk. IX.A. An azimuth bracket, Mk. I is located just below and aft
of the bomb sight, and between the azimuth bracket and the port side are
mounted a two-way push-switch and an ON-OFF switch for the steering
indicator. Below these switches is a control panel. Also mounted on the port
side of the nose are an azimuth gyro, Mk. II, and a suppressor, type B. The
steering indicator Mk. I.N.A. is fitted near the centre of the pilot’s instrument
panel.

34. D.R.compass.—The master compass, Mk. I, is mounted on the starboard
side of the fuselage just forward of the main entrance door, and is plugged into the
compass junction box on the aft side of the transport joint at former 27. The
transport joints of the cables are formed by double-ended plugs at formers 6 and
12, and at the nose former E. The supply from the electrical services panel is fed
through a suppressor, type B, to a distributor box, type D, both mounted forward
of the panel. The variation setting corrector, Mk. I is located in the fuselage
roof at the navigator’s station, between formers 2 and 3. The navigator’s repeater
is mounted on the navigator’s instrument panel. The pilot’s repeater is mounted
above, and the control panel at the bottom left-hand side of the pilot’s instrument
panel. A three-way junction box, type A, in the cable to the pilot’s repeater,
is mounted on the starboard side of the fuselage, near the forward end of the main
floor, and from this and the main distributor box connections are run to a 5-way
junction box, type A, below the bomber’s port instrument panel, making provision
for the course-setting bomb sight attachment.

35. Camera.—The camera, type F.24 is mounted at the rear of the nose
portion of the fuselage on the port side and the motor unit, type B, at the top of
the bulkhead behind the camera to which it is connected by a flexible drive. The
control panel, type 35, is mounted on the bomber’s port instrument panel, and
the pilot’s push-switch remote control is on the starboard cockpit rail. For
further details see A.P.1355.

36. Bomb fuzing and relegse.—The following units are fitted on the bomber’s
starboard panel:—automatic distributor, type VI, selector switchbox, type F,
fuzing selector switchbox, type C, a preselector switch unit, 16-point, and two
firing switch sockets for plugs on the automatic bomb sight and the bomber’s
firing switch. A firing switch is also incorporated in the left side of the pilot's
hand-wheel. A jettison switch, type H, and the jettison “‘pull’” handle for
operating the selector switchbox jettison bars are mounted together on the
right-hand side of the pilot’s instrument panel.

37. The junction boxes for the bomb fuzing and release gear are referenced
with a series of letters and are positioned as follows below the main floor:—

JB.A At the front end of the bomb compartment.
B  Just forward of the front spar.

Just aft of the rear spar.

Between the floor cross-members at formers 1 and 2.
Between the floor cross-members at formers 4 and 5.
Between the floor cross-members at formers 10 and 11.
Between the floor cross-members at formers 15 and 16.
At the rear end of the bomb compartment.
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38. The release positive terminals in all the junction boxes are referenced by
the number of the bomb positions to which they apply. It should be noted that
these numbers refer to the selector switches, and coincide with the sequence
of numbers by which the bomb gear housings are referenced. In the fuse box
JB.A three fuzes are provided in the release negatives and three in the fuzing
negatives. In order to prevent the release of bombs when the bomb doors are
closed, safety switches are provided in the positive and negative supplies. The
switches are mounted on the rear face of the bulkhead at the front end of the
bomb compartment, and remain in the OFF position while the doors are closed.
For further details, see A.P.1095.

39. Immersed fuel pumps.—These are fitted to each tank and with the
exception of the outer tanks, are wired through a suppressor mounted in the
nacelle. They are controlled by separate switches mounted on the observer’s
panel. A socket into which an ammeter may be plugged for testing purposes
is mounted adjacent to the switches.

40. Propelley de-icing.—The electrical equipment for de-icing the propellers
consists of a combined pump and motor fitted on the rear face of the front
spar behind the port and starboard inboard engines, from which run the fluid
feed lines for inboard and outboard engines. Fitted adjacent to and in circuit
with each pump and motor is a suppressor, type B. The pump and motor
circuits are controlled through two rheostats and switches, situated in the
fuselage centre-section, behind the front spar on the starboard side.

41. Radiator flaps.—The flaps are thermo-electrically controlled by an
electro-magnetic valve and a thermo-switch fitted at each engine, which ensure
that the radiator flaps are automatically opened and closed.

41A. Radiator shutier control switches—These switches enable the radiator
shutter to be opened before the engines are warm enough to being the automatic
control into operation. They are mounted on the starboard cockpit rail just
aft of the pilot’s instrument panel.

41B. Two-speed supercharger contyols.—The control is operated by an
electro-pneumatic ram on each engine (see Sect. 9 for pneumatic system). The
electro-magnetic valves are operated by a switch on the pilot’s instrument
panel. Another switch is side by side with the first and is connected to it by
a link so that both switches operate together. A red warning lamp, adjacent
to the switches and controlled by the second switch, is connected through the
fire extinguisher circuit, of which the negative return is made through the
“locked DOWN"" side of the undercarriage indicator DOWN switches. The
lamp is wired so as to light if the F.S. position is selected on the switches, when
the main wheels are down, i.e. when the aircraft is on the ground.

41C. Slow-running cut-out controls.—Electro-pneumatically operated slow-
running cut-out controls are provided on Mk. IIJ aircraft only and are operated
by four switches mounted on the pilot’s instrument panel just above the engine
starter switches. The switches are protected by a metal bar which prevents
accidental operation. The wiring for these controls is also included in later
Mk. I aircraft, but in these, a terminal block is provided on the panel in place
of the operating switches. For notes on the pneumatic system, see Sect. 9.
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42. Undercarriage indicator—The indicator is illustrated in Sect. 6, fig. 32.
The terminal cover (A) at the rear is attached to the terminal block (B) by
four captive screws (P), and is detachable to give access to the cable connections
in block (B). The latter is permanently wired to the spring plunger assembly (C),
and these two parts are secured to the instrument case (ID) by the two retaining
screws (E). The removable lamp mounting (H) carries lamps (G), so disposed
that their centre contacts and the common contact stud (W) press against the
spring plunger contacts (F). The dial assembly unit (J) has permanently
attached to it the spider (K), the webs of which locate in the recesses in the
lamp mounting (H), forming light-tight cells. A dimming screen (N) which
can be partially rotated by the pilot by a knob (V), is provided in the dial
assembly, and is pierced in the same way as the dial. The screen can be turned
to the DAY position, in which the apertures in the dial and the screen coincide,
permitting the full light intensity of the lamps to illuminate the colour screens
(L), or to the NIGHT position, in which the dial apertures are covered by the
dimming screen, thus reducing the illumination. The lamp mounting (H) and
dial and spider assembly (]} and (K) are retained in position by the bezel ring (O)
which is screwed on to the front of the case.

43. Warning horn.—This unit, which is incorporated in the undercarriage
indicator system, is illustrated in Sect. 6, fig. 32, and comprises two assemblies,
namely :—

(i) The unit proper, and
(i) A moulded housing.

Sound is emitted by a vibrating plunger striking a steel diaphragm. The unit
proper comprises a main assembly plate (B) to the front of which the diaphragm

(Continued on next leaf)
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is rigidly attached. The main assembly carries also the magnzt winding, through
the centre of which passes the vibrating plunger. An armature and plunger {(H)
are carried on a flexible spring assembly. When the bobbin winding is energised
the armature is attracted towards it, causing the plunger to strike the diaphragm,
and also operating a conventional type of make-and-break device. The breaking
of the circuit allows the armature to return to its original position when the
contacts again close and the cycle is repeated. The plunger and the make-and-
break can be adjusted to obtain the optimum output of sound, which largely
depends on the rapidity of the vibration and the force with which the plunger
strikes the diaphragm.

44. The magnet winding is centrally located on the main assemblyv plate.
Two drag punched arms carry the flat spring and armature assembly, and,
above the flat springs, a resistance wound on a mica former and held in position
by the contact studs (L). The object of the resistance, which is connected in
shunt across the make-and-break contacts, is to obviate sparking. The make-
and-break device is built of alternate metal and insulating parts held in position
by the two studs (M), and is adjusted by means of the screw (A).

45. Two connecting wires are attached to two terminals on the unit proper
and to two shrouded terminals at the rear of the moulded case. The terminals
are carried in an integrally moulded housing with a detachable moulded cover
(F). The cover, which is secured by three captive screws (G), clamps the cable
in position. A large aperture in the back of the case is provided to relieve the
internal air pressure set up by the vibration of the diaphragm. The aperture is
protected by safety wire gauze which also guards against the ignition of explosive
vapours. The unit proper is secured in the case by two studs (J) and locknuts (D).
The polarity of the connections is immaterial.

46. Undercarriage indicator switch.—This switch comprises two independ-
ently operated sections in one housing, namely, a single-pole double-throw
ON-OFF section which controls the supply to the indicating system, and a
glouble-pole double-throw section connected to the duplicated lamps illuminating
the green apertures of the indicator. The latter is used to bring spare lamps
into circuit when required (see Sect. 6, fig. 33). The sliding bar (N) is operated
by the ON-OFF section lever, and interferes with the ignition switches in a
way that ensures that the undercarriage indicator system is always operative
whilst the aeroplane may be flown (see para. 15). Both sections of the switch
are of the positive slow make-and-break type and the contacts {O) are silver
plated. Tension springs (J} hold the levers in one position or the other, but
failure of these springs will not render the switch inoperative. The cable connec-
tions are made to terminals (G) at the rear, the terminals being provided with
a moulded shroud (F) and cover (E).

Radio

47. Intercommunication.—This svstem is operated in conjunction with the
amplifier A.1134, on the rear face of the wireless operator's panel, and the
T.R.9F on the floor below the navigator's table. Tel-mic sockets are provided
at the following positions.—

Bomb aimer Port side of the fuselage nose.
Front gunner In turret.
First pilot At the front edge of the seat.
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Second pilot Below the starboard cockpit rail, forward of the
observer's instrument panel.

Air observer-navigator Above the table on the port side of the fuselage roof,

Wireless operator On the wireless operator’s table.

Rest station Between formers 9 and 10 on the port side of the
fuselage roof.

Flare station On former 22 on the port side.

Upper mid turret In the turret.

Lower mid turret On the cross-member below the upper turret.

Rear gunner In the turret.

48. The intercommunication junction boxes are referenced and positioned
as follows:— -
JB.WA In the fuselage nose below the bomb aimer’s port instrument
panel
JB.WB  On the port side of the fuselage roof just forward of the front spar.

JB.WC Below the starboard cockpit rail, forward of the observer's
instrument panel.

JB.AYD  On the port side of the fuselage roof above the rear end of the
main floor.

JB.WE  On the main floor below the pilot’s floor.

JB.WF Above the navigator’s table on the port side of the fuselage
roof, between formers 1 and 2.

JB.WG Port fuselage roof between formers 9 and 10.

49. T.1154-R.1155 installation.—The wireless operator’s transmitter and
receiver are mounted on the rear face of the radio panel, which is fitted trans-
versely across the table facing the wireless operator. The sets may be connected
to either the main fixed aerial on the starboard side or to the trailing aerial, b);
means of the aerial plug board or aerial switch. The winch for the trailing
aerial, together with a spare reel, is located on the port side below the table,
just forward of the wireless operator’s seat. An H.T. power unit, tvpe 33A, an
L.T. power unit, tvpe 35A, and a relay, type 220, are mounted on a stool on the
main floor, centrally, beneath the table.

50. The navigator's R.1155 is mounted on the forward side of the radio
panel and is connected directly to the D.F. loop, or to the rear section of the
port fixea aerial. Two visual indicators are provided in conjunction with this
installation, one for the navigator mounted on the radio panel immediately
above the R.1155, and one for the pilot above his main instrument panel on the
same mounting as the D.R. repeater. A switch is provided on each side of the
radio panel, enabling the navigator or the wireless operator to switch this
receiver through to the latter. The electrical supply is from the H.T. and L.T.
power units referred to in para. 49. .

51. T.R.9F.—The T.R.9F is mounted on a stool on the floor below the table,
near the forward end and adjacent to the fuselage side. It is connected to the
forward section of the port fixed aerial. The H.T. supply may be provided by
a battery stowed internally, or by a power unit, type 173, similarly stowed.
A switch on the navigator’s panel and a connection are provided for fitting a



A.P.2062A, Vol 1, 8ect. 10

power unit when desired. The L.T. supply is from a 2-volt accumulator which
is stowed, with a spare accumulator, in a crate beneath the table. In the same
stowage are two 2-volt accumulators (one a spare) and an H.T. battery for use
with the amplifier and crystal monitor, which are fitted on the left-hand side of
the rear face of the radio installation panel. The remote control unit is mounted
on the canopy structure immediately above the pilot, and the NORMAI.—
SPECIAL switch is on the pilot’s port auxiliary instrument panel.

52. Beam approach installation—This equipment is installad in the rear
centre portion of the fusclage at the flare station, and is mounted on a platform
between the flare chute and the bulkhead at former 22. The main receiver,
type R.1124A, is on the port side, the signal receiver, type R.1125A, on the
starboard side, and the power unit, type 12, between them. The main junction
box, tvpe 7, is mounted above the signal receiver. The wave change remote "
control 1s fitted on the A.R.L. 5000 bracket on the port side above the rear end
of the main floor, and the control box (without the wave change controlj and
mixer box, on the pilot's port auxiliary instrument panel. A whip aerial for
the main receiver projects below the fuselage just forward of the flare chute,
and the dipole aerial for the signal receiver is fitted on the port side below the
{ront end of the rear fuselage.

53. A.R.I. 5033 —This installation is mounted at the forward end of the
navigator's table. Unit “A” is mounted above the table, the receiver below
the table, and the control panel below the receiver. The H.T. supply is provided
by an 80-volt, 500-watt A.C. generator, type R, mounted on the port outboard
engine. The L.T. supply for the generator, A.R.I 5033, and for the detonator
circuit is taken from a fuse box on the navigator’s panel, which is connected in
duplicate to the general services supply, at J13.7 and JB.11. A whip aerial is
fitted, projecting through the canopy just aft of the D.F. loop.

54. The detonator circuit is interconnected with that for A.R.[. 5333 and
can be operated by pushbuttons on the navigator’s panel, on the tablc at the
wireless operator’s station, and on the right-hand side of the pilot's main instru-
ment panel. An impact switch, mounted on the starboard side of the former ]
in the fuselage nose, also controls the detonator circuits, provided the isolating
switch on the navigator’s panel is turned to LIVE. Two warning lamps. con-
nected in parallel, are fitted on the navigator's panel, and will light if the impact
switch should accidentally be operated while the isolating switch is at SAFE.
The pushbutton switches are not affected by the isolating switch.

55. A.R.I.5000.—The receiver is mounted on the port side of the {usclage
just aft of the bomb compartment, and the aerials extend on each side from
former 27 to the outboard ends of the tail plane. The control unit is also on
the port side, above the end of the table at the wireless operator’s station, and
the pilot’s switch is on the right-hand side of his main instrument panel. The
detonator circuit is interconnected with that of the A.R.I 5033 and 1s operated
by the same impact switch and push buttons (see para. 54).
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Gun turret mountings

1. Front turret.—The front turret, type IF.N.5, is mounted on a support
ring (see Sect. 7, Chap. 1, fig. 2), and forms the upper part of the nose of the
fuselage. Tuselage formers H and | stop at the ring to which they are secured
by means of brackets; a transverse channel member carries the rear edge of
the ring, and a supporting angle passing round the ring extends aft to former E.
The opening between the support ring and the channel member is covered by a
draughtproof bulkhead with water-tight joints. Above this bulkhead and behind
the turret is a concave panel forming a draughtscreen in the upper part of former
G. Trom the angle between these two panels a drain pipe leads to the turret
mounting ring from which a second drain is taken to a vent on the port side.
The hydraulic service pipes enter the turret from above, in the centre, and are
covered by a fairing.

2. Upper mid turret—The upper mid turret, type F.N.50, is mounted in
the top of the fuselage rear centre portion between formers 24 and 26 (see Sect. 7,
Chap. 1, fig. 3). The support ring is carried by two angle section longerons,
which extend between formers 23 and 27 and are attached to the tops of the
intermediate formers, and by two channel section transverse members at
formers 24 and 26. The skin and stringers of the fuselage top, and the ends of the
fairing plate round the turret, are supported by special formers 24A and 26A.
These are fitted between the longerons, forward and aft of formers 24 and 26
respectively, and are of channel section with a horizontal lower flange and a
top flange curved to the fuselage contour. The spaces between the turret ring
and the angles of the supporting frame are sealed by horizontal deck plates,
which act also as stiffeners. Drain outlets are provided at the rear of the deck
plates, and a drain pipe leads from the rear of the support ring to an outlet on
the starboard side.’

3 The services to the turret all run from the starboard side of the fuselage,
leaving the gangway clear on the port side. A tube fitted transversely across
the fuselage at former 25, supports the hydraulic pipes and electrical wiring for
the turret. A mounting step on a pivoted tubular frame and supported by a
cable, is also fitted on the starboard side between formers 24 and 25, and when
not in use is turned up against the fuselage side and secured by a catch.

4, On the top outer surface of the fuselage, round the turret, is a combined
fairing and gun taboo track, extending from former 23 to 29, and supported
on a wooden ring. The fairing is in two portions with the joints at former 27
for transport purposes. At this joint is fitted an additional channel section
former.

5. Lower mid ‘turret.—The lower mid turret, tvpe F.N.64, is mounted in
the rear centre portion of the fuselage between formers 24 and 27 (see Sect. 7,
Chap. 1, fig. 4), where a ring of laminated ash is mounted in the floor of the
fuselage attached to formers 25 and 26 and to the floor intercostals.

6. A flanged turret mounting ring is secured to the inside of the ring by
woodscrews. Twelve support brackets are bolted to the inside of the turret
mounting ring, and to these the turret is secured by four quick-release pins,
equally spaced. Wooden sealing pieces are fitted between each pair of support
brackets. .
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7. The hydraulic feed and return pipes lead from the recuperator fitted on
the starboard side of the fuselage between formers 23 and 24, to an Avery self-
sealing coupling mounted on the transverse support tube below the upper mid
turret. Irom this coupling flexible feed and return pipes are connected to the
lower mid turret.

8. . Rear turret.—The rear turret, tvpe F.N.20, which forms the extreme
rear end of the fuselage, is mounted on a support ring aft of the end former 41
(see Sect. 7, Chap. 1, fig. §). The ring is carried by an angle-section member
passing round the end of the fuselage and extending forward to former 39, being
riveted to the skin and to brackets on the formers. A semi-circular angle-section
member carries the forward portion of the ring, and tubular struts from formers
39 and 41 support it at each side and the front. Below the turret is the end
fairing of the fuselage in which is fitted an inspection cover, immediately beneath
the centre of the turret, giving access to the hydraulic pipe connections.

9. Ammunition ducts.—The rear turret has servo fced and is supplied with
ammunition by means of four ammunition boxes and ducts (see fig. 1.). On
each side of the fuselage two boxes are attached to the floor by means of brackets
bolted to the floor members and to formers 20, 21 and 22. The boxes are of
light alloy sheet with channel-section ends and bottoms, the side panels being
strengthened by top-hat section stiffeners. From each box a duct is led aft,
the inner duct on either side dropping below and turning under the outer duct.
The ducts curve down, bringing those on the starboard side below the door step,
and continue along the fuselage to a position below the turret. Covers, secured
by spring clips, are fitted to the ducts aft of former 38.

10. Standard ammunition ducts are used and they are supported in brackets
bolted to the formers. The sections are jointed by means of end brackets pinned
together, the pins being removable and secured by a short chain to one of the
brackets.

11. Each box holds 1,900 rounds, and each duct 600 rounds, i.e. 2,500
rounds for each of the four guns.

Flare tube and extension

12. The reconnaissance flare chute (see Sect. 4, Chap. 2, fig. 13} is located
at the rear end of the main floor and is supported at each side by a tubular strut.
The extension tube is a separate light alloy tube which is inserted into the top
of the main tube and pushed down until the flange formed by an angle riveted
on the extension tube rests on the top plate of the main tube. Two locating
pegs below the flange fit into slots in the top plate of the main tube to ensure
correct positioning.

13. Above the flange are two small brackets, facing aft, and above the
brackets the extension tube is cut away for the remainder of its length forming
anopen channel. The brackets carry the flare release mechanism, which consists
of a release trigger bracket on which are pivoted two parallel catch plates,
connected by a distance tube at their upper ends. This distance tube forms the
stop on which the flare is supported. The catch plates are locked by a spring-
loaded slide which fits into slots in the release trigger bracket, but when raised
allows the catch to be pulled back, thus releasing the flare.

14. The fuze reel is mounted on a spindle in a bracket riveted to the top
of the extension tube, a cable being wound on this reel and hooked to the top
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of the flare. The cable is covered by a drum cover, and by a guard. The reel
is held in contact with a friction washer by means of a spring, and should revolve
under a load of 2 1b. + 1 1b. applied at the cable.

15. The extension tube is stowed on two hinged brackets on the starboard
side of the fuselage at formers 17 and 19, and is secured in them by straps, a
quick release strap being fitted at former 19. When not in use these brackets
can he folded back against the fuselage, where they are retained by spring
catches.

Photographic equipment

16. The F.24 camera is mounted in the nose of the aeroplane on the port
side, in front of the bulkhead at former E (see fig. 2). The camera rails fit into
two brackets, in which they can slide horizontally at right-angles to the centre-
line of the fuselage. The brackets slide vertically on mounting tubes, which
are braced to the bulkhead by tubular struts. Six holes are drilled in the
mounting tubes to receive screw pins for locking the camera at different heights.
The camera is mounted so that the optical axis is normal to the line of flight.

17. An electric motor, mounted at the top of the bulkhead, operates the
camera by means of a flexible drive and is controlled from a unit on the bomb-
aimer’s panel. A socket is fitted on this panel for the electric supply. The
pilot’s pushbutton control for the camera is mounted on the starboard cockpit
rail. The camera heating muff and lens cover are plugged into the sockets on
the camera heating panel, fitted below the bomb aimer’s panel.

18. A circular window is provided directly under the camera. For further
information on photographic equipment, see A.P.1355.

19. Positions of F.24 camera.—The camera may be set in any of the following
four positions, which are indicated by numbered holes in the tubes:—

5 in. lens position No. 6
8 in. lens position No. §
14 in. lens position No. 1
20 in. telephoto lens position No. 1

Dinghy installation

20. The dinghy stowage (see fig. 3) consists of a box between ribs 29 and
31 in the starboard trailing edge of the centre section main plane, the webs of
the ribs forming the sides, and the ends being light-alloy panels with topshat
section stiffeners. The bottom is formed from a flat panel, strengthened by a
corrugated panel beneath. The lid, which contains an inspection window over
the operating head, is secured by a rubber angle strip, fitting into a built-up
channel on the edge, permitting it to be forced off by the expansion of the dinghy
when inflated. :

21. Carbon dioxide for inflation is contained in a bottle attached to the
dinghy, but supported on two cradles whilst in the stowage. The operating
head is controlled automatically or by hand. An immersion switch on the
starboard side inside the nose of the fuselage at former G automatically releases
the dinghy on contact with water. Hand release is by a cord, supported in
separate lengths of tube between formers 13 and 35, and operated by pulling
down a loop between any two tubes or by, an external loop at former 34.
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22. The dinghy is connected to the outboard cradle by 30 ft. of cord attached
by a clove hitch to the dinghy handline. A hand pump for completing inflation
is stowed in the dinghy. A valise whxch is stowed in the dinghy box contains
the following:—

Six tins of tomato juice

Six ration tins (Bovril chocolate)
Six sea markers

One first-aid outfit
Three distress signals '
Three hand shields

Two dinghy paddles

Fire extinguisher system
23. The fire extinguisher system (see fig. 4) consists of an automatic and
electrically controlled systemm in the engine nacelles, and of six portable

extinguishers in the fuselage. For further information on fire extinguishers,
see A.P.1464B.

»~ 24. A Graviner extinguisher is mounted in each engine nacelle, those for
the inboard engines on the rear face of the front spar, in the main wheel com-
partment, and those for the outboard engines attached to the sub-frame. A
flexible pipe is lead through the fireproof bulkhead to a union at the rear of
each engine, from which’branches lead to the air intake and to perforated pipes
on the engine. For further details of the power plant installation, see A.P.
2140A.

25. Four methods of operation are provided, all electrical, as follows:—

(i) Two flame switches, mounted on each fireproof bﬁlkhea_d, operate the
extinguisher if the engine catches fire. ~

(ii) A gravity switch is mounted on former H on the starboard side, in
the nose of the fuselage. This comes into circuit when the main wheel
units are lowered, and automatically switches on the extinguishers if
the machine should turn over on to its back when landing.

" (i) An inertia switch is mounted on former ], above the bomb aimer’s
panel, and will operate under impact in the event of a crash.

(iv) The pilot can switch on any extinguisher from his instrument panel.

26. Six portable extinguishers are provided in the fuselage, stowed in the
following positions :(—

(i) In the nose on the port side, between formers G and H.
(ii) On the port cockpit rail, forward of former B.

(iii) On the forward face of a panel on the forward end of the navigator’s
table.

(iv) In the centre portion on the starboard side, aft of the electrical services
panel.

" (v) On the starboard side, between formers 27 and 28.
(vi) On the port side, between formers 40 and 41.
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Airscrew de-icing
27. The airscrew de-icing system (see fig. 5) is arranged to pump a supply
of de-icing fluid to the airscrews and spread it along the blades.

28. A supply tank of 5 gallons capacity is mounted in each inboard nacelle
behind the front spar and between the intermediate engine ribs. The tank is
formed of welded aluminium sheet, and is strappell into mountings riveted to
the skin, in which an access hole is provided for refilling. A dipstick is attached
to the filler cap. The tap in the bottom surface is locked in the open position.

29. A pipe is led from each tank to a Dunlop electric pump on the rear face
of the front spar behind the inboard engine. The two pumps are separately
controlled by rheostats on a small panel in the fuselage intermediate centre
portion. The delivery pipe passes through the front spar web and divides, one
branch leading directly to the inboard engine, and the other running outboard
through the leading edge of the outer plane to the outboard engine. On each
engine the pipe runs forward on the starboard side to the jet and slinger ring.

Window de-icing

30. De-icing by means of a glycol spray is provided for the pilot's wind-
screen and the bomb aimer’s window (see fig. 6). The system comprises a
supply tank, two Rotax force feed hand pumps, and small diameter deliverw
pipes. Standard de-icing fluid is used, 1. T.D.406A, Stores Ref. 33C/621.

31. A tank of welded aluminium sheet of approximately four gallons
capacity is mounted in the fuselage nose on the starboard side of the floor.
It is also used as a step when passing from the nose into the pilot’s cockpit.
The pilot’s pump is mounted on a wooden ring bolted to the pilot’s floor on the
port side and that for the bomb aimer on the port side of the fuselage nos¢é. The
pump is operated by pressing down the handle, which is returned by a spring ata
varving rate according to the setting of the needle valve at the outlet. A setting of
1% turns is recommended. When operated once a minute the pump delivers fluid
at the rate of two pints an hour. When not in use the pump handle is held down
by a stirrup catch, and its action begins when the catch is released.

32. At the bomb aimer’s window a perforated pipe is fitted round the
upper part of the frame and spreads the fluid over the whole external surface.
The pipe for the windscreen divides and forms two nozzles above the upper
skin of the fuselage nose, arranged to direct the spray on to the windscreen.
No jet is formed, but the fluid is dribbled from the nozzle and flung on to the
windscreen by the air stream.

Cabin heating

33. The cabin is heated by hot air from two radiators mounted on the front
spar between the inboard, engine nacelles and the fuselage, and connected with
the inboard engine cooling systems by flow and return pipes which are lagged
with asbestos cord (see fig. 7). For details of the coolant connections, see
Section 8. On each side, air enters a nostril which, with the short duct attached,
is integral with the main plane hinged leading edge, and when the latter is closed
the flanged end of the inlet duct makes contact with the sponge rubber seal at
the end of the outboard duct which leads to the radiator. The outboard duct
is mounted on the radiator and one of the front spar brackets; the inboard duct
extends from the radiator to the control valve box, to which it is bolted.
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34. The control valve box, which is a light alloy casting and is bolted to
the fuselage side, has two outlets, one at the inboard end to supply hot air
through an opening in the fuselage skin, the other at the bottom connected to
the by-pass duct, by which the hot air can be discharged through a louvre below
the main plane leading edge. The valve consists of a shutter, operated by a worm
gear control from a knob adjacent to the inlet in the cabin, and arranged to
close the inlet as the byv-pass is opened. The passage of air through the radiator
is therefore uninterrupted. Felt strips are fitted to the side edges of the shutter,
and felt packing in the top of the casting, to form a seal. The by-pass duct is
formed of upper and lower light-alloy castings, the upper casting being bolted
to the valve box, and the lower, together with the exit louvre, attached to the
bottom of the hinged leading edge. A sponge rubber seal forms the joint between
the two castings.

35. Baffles are fitted over the inlets in the cabin in order to diffuse the hot
air. The rear of the fuselage is not heated, the armour plate bulkhead at
former 8 being completed at the bottom with plywood panels in order to retain
the heated air in the front cabin. Extractor louvres, incorporating a sliding
door by which the air flow can be controlled, are fitted one on each side of the
fuselage nose.

Oxygen equipment

36. The oxygen equipment consists of fifteen bottles connected by a high
pressure pipe to a regulator on the pilot’s instrument panel, and then by medium
pressure pipes to four manifolds. From these manifolds low pressure pipes
carry the oxygen to the cconomisers at the various crew stations (see fig. 8).

37. The bottles are mounted in a crate in the fuselage centre portion, the
top of which forms the rest couch. A charging connection mounted in the bomb
compartment is connected to a pipe feeding all the bottles and thus enables the
bottles to be charged without removal. A stop valve is mounted on the oxygen
crate from which a high pressure pipe passes oxygen at a pressure of 1,800 1b./sq.
in. to the master control on the pilot’s instrument panel. Oxygen leaving this
regulator at a reduced pressure, passes through light alloy pipes to four manifolds.
From here the pressure is further reduced and passes through aluminium pipes
to the economisers. From each economiser a flexible pipe connects the supply
to the oxygen socket. When the oxygen is not being used the sockets are
stowed in special cut-off clips. The operation of these clips is such that when
the socket is inserted a small plunger is depressed, and this ensures that the
oxygen supply is cut off. Cut off valves are interposed in the low pressure
supply to the turrets.

38. Eight portable oxygen bottles are stowed in wire mesh containers in the
following positions:—
(i) In the fuselage nose on bulkhead E.
(ii) On the starboard side of the fuselage aft of the second pilot's seat.
(iif) On the navigator’'s chair support.
(iv) On the starboard side of the fuselage just aft of the front spar.
(v) On the starboard side of the fuselage just forward of the rear spar.

(vi) On the starboard side of the fuselage just forward of the end of the
main floor.
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(vii) On the starboard side of the fuselage adjacent to the lower mid turret.

(viii) On the starboard side of the fuselage just aft of the draughtproof doors
at the tail plane.

B.B.P. equipment

39. The equipment for the balloon barrage protection consists of steel plates
riveted along the leading edge of the main plane (see fig. 9), in which are mounted
steel containers for the cable cutters. There are eight cutters on each side of
the fuselage, one double at the root end and seven singly. When the covers
are not in use they are covered by caps secured with spring fasteners.

40. The steel reinforcing plates are secured to the leading edge by light
alloy rivets passing through the two foremost stringers in the nose. They extend
the whole length of the centre and outer planes part of the wing tip. At several
points along their length the plates are jointed, the joint being cut in the form
of an arc to prevent the cables from fouling.

41. The containers into which the cutters are fitted consist of a mild steel
body with an attachment flange welded at one end and a dished end cover at
the other. The end cover is fitted with a special retaining nut which is brazed
on. The containers are secured to the reinforcing plates by countersunk head
screws and anchor nuts riveted to the flange in the containers. Details of the
cutters and their operation and loading, are contained in A.P.20514, Vol. L.
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