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Leading Particulars 

NAME: LINCOLN B Mic. I AND 11 

TYPE: FOUR-ENGINED, MID-WING MONOPLANI! 
DUTY: HEAVY BOMBER 

NO. OF CREW: 7 (INCLUDING PILOT) 

For main dimensions. control surface settings an 
of movement. see general arrangement dl.,ra 

'MAIN WHEEL UNITS--
. Type 

Track 
Two retractable single-wheel units 

75.000 lb. ma 
Shock-absorber struts Dowty t. 

... 13 ft. 9 In. 
above 75.000 lb. A.U.W. 

. Dowty oleo-pneumatic 
A.44B7 Type ... ... . .. 

Air pressure (no load). 

Fluid 

Wheels 
*Tyres

Covers 
Tubes 

Brakes 

. 1.200-1. 1.200-1,250 lb. per sq. In. 

. .... 0 (Stores Ref. 3-1A/-I3 or 1-11) or 
D.t.D.SBS (Stores Ref. 3-1A/159) 

.H.B268 A.H.&f05 

H.J.-RI6-N (64x2H0-26) 
H.J.B 

A.H.B269 

Iferentlal valve at neutral 
125 lb. per sq. In. 125 lb. per sq. In. 

above 7,BOO lb. tall load 7.800 lb. tall load 

Non-retractable, caste ring 

k-absorber strut Dowtyoleo-pneumatlc Dowty oleo-pneumatic 
pe ... . .. 

Ir pressure (no load) 

Fluid 

Wheel. 

A.6&fO A.6&fO 
650-700 lb. per sq. In. nS-775 lb. per sq. In. 

D.T.D ..... D (Stores Ref. 3-1A/-I3 or 1-11) or 
D.T.D.SBS (Stores Ref. 3-1A/IS9) 

A.H.BOI3 A.H.B-I03 

*Tyre
Cover 

Tube 

NX. R.30 (Twin contact) IHO-IO 

N.X.2 

FF. ER.l7-N (Normal 
section) 32 x 10·00-15 

F.F.2 
*For Inflation pressures. refer to A.P.2B-I7A and B, Vol. 11. Part 2 

**Maxlmum pressure on either side with full rudder must not exceed ISO lb. per 
sq. In. 

I 

I 

(continued overleaf) 
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LEADIN"G P A.RTlOOLA..BS-cONTlNUED 

DJ7drauIic SJ7SteIDS 
GENERAL SERVICES-
Fluid 
System capacity 
Automatic cut-out
Cutting-In pressure 
Cuttlng-out pressure 

Specification D.T.D.S8S (Stores Ref. 34AfIS9) 
19 gall. approx. 

, 180 lb. per sq. In. 
800-8S0 lb. per sq. In. 

Accumulator Inflation pressure 
Emergency system (undercarriage and 
flaps only) air bottles inflation pressure 

220 lb. per sq. i 

TURRETS-
Nose } 

'
Specification D.T.D.S8S (Stores Ref. 34A/IS9 

Tail 
Header tank inflation pressure ... IS 

(F.N. tail turret only) 

Pneumatic SJ'"sfe 
Air bottle inflation pressure ... ... .. .. 
Reducing valve pressure 
Maintaining valve pressure 

Name 
Type 

Four 
100 octane D.E.D.2i7S (Stores Ref. 34AJ7S) 

} Specification D.E.D/2472/B/O 

(Stores Ref. 34AJ32). Key letter X 

supercharger Intercooler ... 30% ethylene glycol D.T.D.344A 
(Stores Ref. 33C/5S9) and 70% distilled water 

LUTION SYSTEM
ef .... 

Size of Jet ... 

Fuel pumps on distributor tanks 
Fuel pressure warning switches setting 

SU/IS67 
24 

SU/1561 
. .. 0·089 In. dla. 

Pulsometer. type F.B. Mk. I 

... lot lb. per sq. In. 
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LEADING P ABTIOOLABS-CONTINUfD 

TYPE 

CONTROL ••• 

PITCH SETIING-
Basle 
Fine 
Feathered ..• 
Diameter ... 

Propellers 
Mk. I aircraft 

Hamilton A5/148 

Constant speed, 
feathering 

26° 
26° 
91° 
13 ft. 

Relief valve pressure ... This information will be 
issued later 

Direction of rotation ... Right-hand tractor 

FUEL TANKS-
No. I tanks, one port, one starboard, eac 

*No. 2 tanks, one port, one starboard, 
*No. 3 tanks, one port, one star~rd 

Total fuel (normal) ••• 
Fuselage auxiliary tank No. I 
Fuselage auxiliary tank No. 2 

rboard)-
37t gall •••• 

al ce 4t gall. 
011 37t gall. 
Ir space 4t gall. 

Mk. 11 aircraft incorporat-
ing Mod. No. 1469 

De Havilland D.20/445/1-5 
with C.S.U. A Y202 and 
spinner 4RD/3 
Constant speed, 

feathering 

be 

1,160 gall. 
1,090 gall. 

600 gall. 

2,850 gall. 
-400 gall. 
-400 gall. 

3,650 gall. 

75 gall. 

75 gall. 

ISO gall. 

4 gall. (approx.) de-Icing fluid 
(Stores Ref. 33Cf720) 

5 of No. 2 and 3 tanks of aircraft not incorporating Mod. No. 1476 may 
be somewhat less than stated 

Electrical SysteDl 
ring system 

.ype •.• • •• 
Breeze 

Earth return 

Generators
Type ..• 
Number •.• 

Alternators
Type ••• 
Number •.• 

Accumulators
Type 
Number 

••• •.. •.. P.-6,OOO w. (Stores Ref. 5U/2730) 
Two (one on each Inboard engine auxiliaries gearbox) 

... ... .•• U.-I,200 w. (Stores Ref. 5U/3049) 
Two (one on each outboard engine auxiliaries gearbox) 

••• ••• •.• '" ... 12-volt, -40 amp. hr. 
Four, connected to give 24-volt, 80 amp. hr. supply 

Airspeed Indicator Pressure Head 
For particulars of position and Incidence see relevant fig. in Section II 

I 
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Inirodoedon 

• 1. The LINCOLN B Mk. I and 0 
are all-metal mid-wing monoplanes, having 
four Merlin 85 and four Merlin 68 power 
plants, respectively, and variable-pitch constant 
speed propellers. Mk. I and 11 aircraft differ 
mainly in respect of the power plants and 
associated services and controls. The air
craft are designed and equipped for heavy 
bomber duties and carry a crew of seven 
consisting of a captain, second pilot, air 
observer (navigator-air-bomber), two wireless 
operator-air gunners and two air gunners. 

• 2. The fuselage is constructed of light 
alloy and incorporates transverse formers 
braced with longitudinal stringers covered 
with a light-alloy skin. Two longerons carry 
the cross members of the main floor in which 
the bomb gear is housed. To facilitate 
transport the fuselage is divided into fo. 
sections, viz.: front section comprising the 
nose and front centre sections, the it' lteJmc:d 
centre section consisting of the 
between the spars and the 
main plane, the rear centre 
rear fuselage which carries the 

• 3. The main plane is 
type and consists of two . 
attached to the centre 
with the outer 
planes. The planes are 
tapered in The skin 
covering is and the leading 
edge is balloon protec-
tion and is cutters. Six fuel 
tanks ~ the main plane, one 
between Ta nacelle and the fuselage 
and in intermediate plane. The 
tw tanks are the rigid type, and 

ur are the collapsible pattern and 
from the top side of the main plane. 
undercarriage units are housed in 

board engine nacelles (see para. 7). 

The tail plane construction is similar 
to at of the main plane. The twin fins and 
rudders are attached to the extreme ends of 
the tail plane, and these and the elevators are 
covered with light-alloy skin. 

F.S.jS 

• S. The entrance door is on the 
side of the fuselage just forward 0 

plane. The door opens inwards 
is made by means of a ladder 
hooks for attachment to the 
door frame. 

• 6. The flying con 
pendulum-type rudder pe 
rudders and a el type ntrol column 
operating the ators. Tubular 
push-pull conn d, except for the 
aileron con age which consist 
of chains, d cables. Trimming 
tabs are . e trailing edges of the 
rudd and ailerons, and balance 
tabs the elevators ilDd ailerons. 
A I automatic pilot is fitted. 

-operated split-trailing edge flaps 
the fuselage sides to the ailerons. 

• The undercarriage consists of two 
ctable main wheel units, one under each 

board engine nacelle, and a fully-castering 
non-retractable tail wheel unit. Eachmain wheel 
unit is retracted backwards and upwards 
into the engine nacelle by means of two 
hydraulic jacks. When retracted the units 
are completely faired in by doors which are 
interconnected with the shock-absorber struts 
and close automatically when the wheels 
retract. A compressed air system is installed 
for lowering the main wheels in an emergency. 
• 8. The four engines, which are equipped 

with two-stage, two-speed superchargers, are 
mounted on nacelle structures built out from 
the centre and intermediate plane spars, and are 
fitted with Rolls-Royce Bendix carburettors. 
The fuel supply is by gravity from the main 
tanks to distributor tanks mounted on the rear 
face of the inboard engine firewalls, and thence 
to the engines. Pulsometer pumps are mounted 
on the base of the distributor tanks. The 
normal supply to the engines on either side 
is from the relative tanks but when required 
all four engines may be fed from one side by 
means of a cross-feed system. The inboard 
oil tanks are mounted behind .the front spar in 
the undercarriage compartments, and the out
board tanks in the engine sub-frames. 
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INTBOD"UVTION-:-cONTINUED 

• 9. A single pump mounted on each 
inboard engine auxiliaries gearbox supplies 
power for the hydraulic operation of the 
retractable main wheel units, main plane flaps, 
bomb door jacks and fuel jettison system. 
A single hydraulic pump mounted on the 
port inboard engine auxiliaries gearbox supplies 
the power for the tail turret (an hydraulic 
header tank for the tail turret system is mounted 
in the leading edge of the port main plane). 
An Arrow type compressor mounted on the 
port inboard engine auxiliaries gearbox, work
ing at low pressure, operates the automatic 
pilot; a Heywood compressor on the 
starboard inboard engine gearbox, working 
at high pressure, operates the pneumatic brake 
system and the electro-pneumatic power plant 
controls. The latter comprise radiator shutter, 
supercharger (Mk. I aircraft only), slow
running cut-out and hlr cleaner controls. Two 
vacuum pumps on the port inboard engine 
gearbox operate the bomb sight and computor 
and another pump on the starboard inboard 
engine gearbox operates the gyroscopi 
instruments on the instrument-flying pane 

• 10. The gun armament consists of 0 

electro-hydraulically operated nose turre 
electrically-operated dorsal turret, I hydraulically-operated tail turret. 
and tail turrets each carry two 0·5 in. 
the dorsal turret is fitted wi 
guns. Alternative armam 
cases, take the place 0 

vision is also made for 
hand-held gun being sup 
only. Various bomb~ad 
the bomb com ent in 
of the fuselag • 

ome 
. Pro

,a single 
special order 
be carried in 

e lower portion 

wiring system is used. 
supply is provided by two 
erators, driven through the 
s of the inboard engines. 
e connected in parallel for 

g of four 12-volt, 40 amp. hr. 
ors, the latter being interconnected 

to give a 24-volt, 80 amp. hr. supply to operate 
all the general electrical services. Two power 
distribution panels, situated port and starboard 
respectively in the fuselage centre section, carry 
two Type 23 voltage-control regulators, tw 
Type J cut-outs and Type D circuit bre 
The Type 23 regulators are conne 
parallel to a master voltage-control re 
Type 32. Type A circuit rs c 
various banks of fuses to serYaic . 
Three distributor boxes ar 'Two 
1,200-watt U-type alternat rough 
the outboard engine earboxes, 
supply the current fo nstaIlations. 
The radio equipmen an electricaIly-
remotely-controlled !receiver instal-
lation for the fire control facilities 
at the pilot' 's and astro-dome 
statio~s; avigator's station; and 
a genYr smitter/receiver at the 
wireles r's station. Beam approach 
eq so installed. Inter-communi-

members of the crew is provided 
dent use of the amplifier and the 

smitter/receiver. Independent fixed 
are fitted for all sets, and an additional 

g aerial for the general purpose set. 

• 12. Hand-operated de-icing equipment is 
provided for the air-bomber's window and 
the pilot's windscreen. 

• 13. Provision is made in the fuselage 
between the m8in plane spars for the fitting 
of armour-plate doors if required. The formers 
at certain positions are reinforced with armour 
plate. Emergency exits in the roof of the 
fuselage, and a parachute exit in the floor of 
the nose, are provided. 

• 14. Other equipment includes portable 
oxygen apparatus, F .24 camera, signal pistol, 
hand signal lamp, reconnaissance flares, sea 
marker's, fireman's axes, asbestos gloves, first
aid outfits, fire extinguishers, type Q flotation 
dinghy, type K dinghies and an Elsan SanitllIY 
closet. 
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SECTION I 

PILOT'S CONTROLS AND EQUIPMENT 

LIST OF CONTENTS 

Seats 
Rudder pedal adjustment 

Fuel system 
General ... 
Master engine cocks 
Cross-feed cock ... 
Electric fuel pumps 
Nitrogen system ... 
Auxiliary fuel system 
Fuel jettisoning ... 
Hydraulic system 
Pneumatic system 
Vacuum system 
Electrical system 
Heating and ventilation 
Oxygen ... 

PARA. 

3 
5 

6 . 

7 
8 
9 

1I 
12 
13 
14 
15 
16 
17 
18 

Lighting. signalling and operational ealllol:nell1t 
Headlamp ... 
Signal pistol 
Flares 
Sea-marking equipment ... 
Pressure head heater switch 

. Engine controls and 
Flying controls 
Navigational. 
Operational 

instruments 

FlG. 

I 
2 
3 

is a general guide to the 
COIltrO,ls and equipment in the 

and indicates briefly the method, 
apparent, of operation of the 

use of capital letters in the text 
iKllstl:ati.on keys indicates that these are 

actual control and other markings. 

2. Some information is given about equip
ment elsewhere in the aircraft with which the 
pilots should' be acquainted. Main services 
are briefly described. 

F .S./I 

Seats 
3. The first pilot's seat is mou 
raised floor on the port side 
has hinged armrests and . 
height by movement of a leve 
side; the safety h ·s reI by a lever 
on the right armr 'R.la e, including 
a hinged panel b rf head, is fitted 
to the back of 

is on the starboard· 
backrest is a strap 

a tubular footrest is 
pilot's floor. When the 
the backrest is released 

:acllmlent to the first pilot's seat 
dropped between the formers 
the second pilot's seat. The 

then folded up against the fuselage 
side, and secured by a strap to the 

rail. The footrest is slid under the 
floor. 

Rudder pedal adjustment 
s. Each footrest is independently adjustable I 
by holding aside the spring-loaded latch on 
each inside pedal arm and raising and moving 
the footrest over the spring-loaded ratchet 
mechanism on the pedal arm. 

Fuel system 
6. GenerQI.-Six self-sealing fuel tanks, 
numbered 1, 2 and 3 on each side outboard 
from the fuselage, are fitted in the main plane. 
The four outboard tanks are the collapsible 
type. The capacities are given in Leading 
Particulars. Two small distributor tanks, one 
on the firewall of each inboard power plant, 
are fed, by gravity, from the main tanks. 
Fuel may be drawn from the distributor tanks 
by the engine pumps, or delivered to the 
engines under pressure by the Pulsometer 
electric pumps which are mounted below the 
distributor tanks. The fuel systems in the 
port and starboard planes are identical and 
entirely independent, but are interconnected 
by a cross-feed pipe and cock. This cock is 
normally kept shut. No tank selector cocks 
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Pilot's controls and equipDlent 

are fitted, all the tanks on each side feeding 
together into the fuel. distributol' tank (ground 
servicing cocks only are provided in the 
delivery lines). 

7. Mastn engine coch.-The fuel supply 
to each engine is controlled by a master cock, 
the pilot operating the four coclts from levers 
on either side of the control pedestal (see fig. 1). 

8. 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. 
9. Electric fuel pumps.-Two pulsometer 
pumps are fitted to each distributor tank, each 
pump being controlled by a switch on the flight 
engineer's panel. Push-buttons below the 
switches are used for testing the pumps in 
conjunction with the ammeter on the panel. 
The switches should remain OFF for testing. 
10. The main purpose of the electric fuel 
pumps is to maintain pressure at altitude. 
They are also used for carburettor priming 'I before starting the engines, at take-off and for 
landing; the pumps on the delivery side m 
be ON when the cross-feed cock is opened 
supply all the engines from oae side. T 
following warning label appears on the . 
engineer's panel:- ' 

BOOSTER PUMPS MUST NEVER BE 0 
MASTER ENGINE COCK OPEN 
STATIONARY UNLESS SLOW-R 

OUT SWITCH '"'iSiN ID 
(DOWN) POSITION A 
LESS THAN + 160 

For further informaJiion 
pumps, see Pilot's NOTes. 

11. Nitrogen 
duced into the 
to mini . 

ltrogen is intro
e fuel is withdrawn, 

he control cock is on 
e fuselage, approximately the 

the front and rear spars. 
I system.-Provision is 

ne or two auxiliary fuel tanks 
b compartment. These tanks are 

so that they may be used to refuel 
of, or both, the No. 1 tanks, delivery 

g controlled by two cocks behind the 
front spar. The pump switches and test 
push-buttons are on the flight engineer's 
paneL 

13. Fueljettisoning.-The hydraulic con
trol handle projects through the floor 011 the 
left of the pilot's seat. For the method of 
using this system, see Sect. 2. 

Hydraulic system 
14. The general services hydraulic 
derives its power from two pum s., one 0 
inboard power plant a .. rbox, 
feeds the following servi • 

(i) Main undercarriage. 
(ii) Flaps. 
(iii) Bomb doors 
(iv) Fuel jettiso 

Provision is m~.1IIIb 
compressed 
circui:. 

ator shutters. 
upercharger change-speed (Mk. I airaaft 

y). 
Slow-running cut-outs. 
Hot and cold air intakes (some early aircraft 

excepted). 
Air cleaner. 

A Heywood compressor is fitted on the star
board inboard auxiliary gearbox and charges 
an air bottle mounted in the roof of the fuselage 
nose. The wheel brakes are controlled by a 
lever (with a parking catch) on the handwheel. 
Differential control is provided by the rudder 
pedals, and a triple pressure gauge is fitted on 
the left side of the instrument panel. 

Note • •• A pressure-main~g valve in 
the supply line from the air bottle allows 
pressure to be supplied to the power plant 
services only if the pressure in the air bottle 
exceeds 160 lb. per sq. in.: this is to ensure 
sufficient pressure for the brakes. Before 
attempting to operate the power plant services, 
therefore, it is necessary to check on the triple 
pressure gauge that the pressure in the air 
bottle is at least 160 lb. per sq. in. 
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Vacuum system 
16. Three suction pumps are fitted, two 
connected to one pipe line on the auxiliaries 
gearbox driven by the port inboard engine, 
and one on the auxiliaries gearbox driven by 
the starboard engine. The two supply lines 
are controlled by a vacuum change-over cock 
on the right side of the instrument panel. 
At NORMAL, the single pump is connected to 
the instrument-flying panel, and the two 
pumps to the Mk. XIV A bomb sight and 
computor, with a branch to other special 
equipment when fitted. At EMERGENCY, these 
connections are reversed. The vacuum gauge 
is connected to the pipe line from the 
instrument-flying panel. 

Electrical system 
17. One 24-volt, 6 kw. generator is fitted on 
each inboard engine auxiliaries gearbox. As 
the generators are connected in parallel, the 
failure of either does not involve the failure 
any particular service. A volt 
generator charge warning lamps, 
to-break" switches (for testing), 
switches, and one emergency m 
are mounted on a panel on the s 
forward of the front spar. 
voltage regulators, and circ . 
two panels on the port a 

ts, 
are on 

d sides of 
the spars. 

n the starboard 
ground supply 

arboard side above 

the fuselage, respecti 
THE GROUND/FL 
of these tw 
socket is mo 
the rear end 
the radio .. ns 
1,200-watt 'U
the 0 de 

mb door. Current for 
is supplied by two 

ernators, driven through 
e auxiliary gearboxes. 

e admission of hot air into the section 
selage forward of former 8 is controlled 
ob on the starboard side just forward 
ront spar. To introduce hot air turn 

the knob counter-clockwise. An adjustable 
extractor louvre is provided on the port side of 
the fuselage nose. 

F.S./2 

Oxygen 
19. The pilot's flexible oxygen pipe is s 
by spring clips to the port cockpit rai 
economiser is located below the re 
the pilot's floor together with 
pilot's economiser and fle' 
regulator, which controls the 
the aircraft, is fitted on t 
instrument panel. ortabl 
for the pilot is on the 
seat. .. 

.-The headlamp is controlled 
the panel on the starboard side 

front spar and may be used alone 
ction with the identification lamps. 

Signal pistol.-This is stowed on the 
p of the front spar, and an upward-firing 

osition 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. The pistol stowage is omitted 
from aircraft incorporating Mod. No. 1620, 
and the pistol is stowed in the roof of the 
fuselage. 

22. Flares.-A twin-cell flare chute is fitted 
in the rear centre section and is electrically 
controlled by the air bomber. Stowages for 
three photo-flash flares are provided on the 
port side of the rear centre section fuselage. 

23. Sea-marking equipment.-Stowages 
for six sea-markers or flame floats-two on the 
starboard side and four on the port side
are provided in the rear section fuselage. 

Pressure head heater switch 
24. The switch, and a test push-button 
interconnected with the ammeter, are on the 
left-hand side of the flight engineer's panel. 
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KEY TO FIG. 

Starting. running and stopping 
Engine speed indicators (4) 
Boost gauges (4) 
Ignition switches (8) ... ... ... ... ... ... . .. 

Two seU of 4, switches of each set operable independently, or in 
unison by using bridge plate. 

Supercharger M.S.-AUTO switch, warning lamps (4) and 
test push-button 

Electro-pneumatlcally controlled on Mk. I aircraft-not operative 
lfair pressure is below 160 lb. per sq. in. Electrically controlled 
on Mk. 11 aircraft. 

Switch up-M.S. 
Switch down-AUTO (F.S. gear automatically engaged byaltit 

switch at pre-determined height). 
Warning lamp-red when F.S. gear engaged. 
Test push-button-press to short altitude switch for 

testing. 

Slow-running cut-off switches (4) protected by gua 
Not operative if air pressure is below 160 lb. per sq. 
Switch down-IDLE CUT-OFF-for starting, stop· 
Switch up-ENGINE ON-when engines runnin 

Starting push-buttons (4) 
Booster coil push-buttons (4) ... 
Oil pressure gauges (4) ... 
Throttle control levers (4) . ..A .. 

Stop provided in each gate. On MF. I ull movement gives 
maximum boost. On Mk. ·rcraft, imum boost obtained 
by operating boost cut-o . *iction adjuster on R.H. 
side of quadrant. 

Boost cut-out control 
Operative on 

control lev 

2 
3 

4 

6 
7 

15 
16 

19 

Fuel 
(4) 

Itching on electric fuel pumps. 
8 

h and warning lamp ... 9 
rboard (2) 14 

(2) 18 

ers 
hering push-buttons (4) 12 

ropeller control levers (4) 17 
Levers up-INCREASE REVS. 
Levers down-DECREASE REVS. 
Friction adjuster on L.H. side of quadrant. 

Miscellaneous 
Air cleaner switch... 10 

Not operative If air pressure is below 160 lb. per sq. in. Not 
operative unless undercarriage retracted. Switch up-Cleaners 
held "in" by spring-return pneumatic jac~. Switch down
Cleaners pushed "out". 

Hot and cold air-intake switch 
Not operative if air pressure is below 160 lb. per sq. in. Electro

pneumatically controlled. Not operative on some early 
aircraft. 

Radiator shutter control over-ride switches (4) ... 
Switches up -AUTOMATIC-for starting engines and for take-off. 
Switches down-OPEN-for taxying only. Not operative if air 

pressure is below 160 lb. per sq. in. 
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KEY TO FIG. 2 

Flying controls 
Aileron trimming tab control handwheel ... ... ... . .. 

Operate in natural sense. Nearby indicator shows tab position. 
Rudder trimming tab control hand wheel .. , ... ... . .. 

Operate in natural sense. Nearby indicator shows tab position. 
Elevator trimming tab control handwheel... ... ... 

Operate in natural sense. Nearby indicator shows tab positio 

Automatic pilot, Mk. VIII 
Clutch lever ... 
Air pressure and trim gauge 
Cock... ... . .. 

A stop prevents movement of cock control 
installation gyro unit is always on. 

Pitch control 
Selector lever 

Lever to left-JINK. 
Lever vertical-OFF. 
Lever to right-COURSE. 

6 

11 

12 
13 

e in natural sense. A spring-loaded catch indicates neutral 
osition. to which handle must be returned as soon as position 

indicator shows desired setting. No indicator switch. 

Instrument-flying panel 
Suction gauge 
Vacuum change-over switch 

NORMAL-Single pump connected to instrument-flying panel. 
other two pumps to bomb sight and computor. with branch to 
special equipment when fitted. 

EMERGENCY-Connections reversed. 

4 
5 

2 
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NGYigational 
A.S.I. correction card holder 

__ ~_II:~.!.~h_~!!~L!ru:I~w~. 
P4 compass lamp switch ••. 
P4 compass ... 
D.R. compass repeater· •.. 
Navigation lamps switch 

Left-OFF. Vertical-DIM. Right-BR IGHT. 
must be ON. 

~~~ control unit .. , 
Isolation switch for navigator's telephone 

Signalling 
Downward Identification lamp colou 

Up-RED. Mlddle-GREEN. Down 
Signalling swltchbox 

R.H. switch not connected. 

4 

9 

sf-ON switch ... 13 
tch (14) must be ON. Colour selection switch on 
starboard side forward of front spar. 

switch 16 

18 

Repeater compass lamp switch 7 
Cockpit floodlight switches (2) 8 
Glider tow· tall lamp switch ... 10 
Landing lamps switch 11 

Left-lamps OFF and retracted. 
Vertical-LOW. Lam(ls on and beam dipped. 
Right-HIGH. Normal beam. 
Master switch (14) must be ON. 

External lamps warning lamp and master switch 
Operation of master switch to OFF extinguishes all external lights. 
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KEY TO FIG. 4 

Camera warning lamp 
Glider release handle 
Bomb door lever ... 

LJp-doors 
t3own-dooLiLi Bomb ~ystem until 

To OClClCl t3~~~Yd~~~~i' h"nd pump hOLiLiblng up 
minutes strenuous pumping an'd It Is recommended 
opened by pilot before switching off engines. 

Bomb release button 
releasos 

sCllocted by air 
bombs 

Allght3¥og gear IiiL 

Alighting gear position Indicator. 
Indicator becomes operative when GROUND FLIGHT switch 

turned to FLIGHT. 
TctSi t3soen lights- DOWN. cs-smkscked. 

iit3ht-locked A warnlClCl iClboard 
throttle closed undercarrhdSi 

13 
19 

11 

Alighting gear control lever •.. 11 
Operate In natural sense. Spring-loaded safety bolt must be held 

out while lever raised; re-engagement automatic when lever 
FmshCld down. Si 

Brakot 
BrakSiiii ... trt 
Brakes lever parking catch 13 

Emergency 
Bomb Jettison handle 
_ To Jettison bombs, pull handle. 

Qtn push.fisoh"diSie (shleldcth)" 
YierS befor'r IrrtIrrming bom"dir. 

ctfisF-ON and ptSifis-kSittons 
s lelded) 

Fire warning lamps (4) 
Fire extinguisher push-buttons (4) (shielded) 
fisuel Jettir~oo fisoodle 

For opSiY';irI,m. refer to 

Mlscellaneaus 
Triple air-pressure gauge 
Time clocfis 
mxygen contenct fisoofises 
Tlrect-vitirtSi miSidows 

To open, rotate knob counter-clockwise, and pull down: pull 
handle inwards. 

Windscreen de-icing pump 
Tlxer boSi 
Transmlttoiii'iiioooiver COnTI:ClolloCl 
fiseat-adju£tHSifis lever 
Press-to-transmlt push-button ... 

5 

6 

9 
10 
11 
16 

1 
4 
7 
8 

14 
15 
17 
18 
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EMERGENCY CONTROLS, EQUIPMENT AND EXITS' 
LIST OF CONTENTS 
General ... 
Undercarriage and flaps operation 
Fuel Jettisoning 
Bomb Jettisoning 
Coolant system 
Radiator shutters 
Automatic fire extinguishers 
Hand fire extinguishers 
Radio demolition switches ... 
Parachutes and parachute exits 
Air/sea rescue equipment
Type Q dinghy ... 
Type K dinghies ... 
Portable oxygen bottles 
Exits in roof 
Fireman's axes ... 

I Asbestos gloves 
First-aid outfit ... 
Signal pistol 

LIST OF ILLUSTRATIONS 
General emergency equipment and exits 
Fire extinguisher system 
Dinghy installation 
Stowing Q-type dinghy (I) 
Stowing Q.type dinghy (2) 
Stowing Q-type dinghy (3) 

General 

PARA. 
I 
2 
5 
7 
8 
9 

10 
13 
14 
IS 

17 
20 
21 
22 
23 
24 
25 
26 

FIG •• 
I 
2 

'ts are 
ils of the 

d dinghy infla
fig. 2 and 3, 

ormers referred to 
may be located by 

ap. 3, fig. 5. 

ssed air system is provided for 
eration of the undercarriage and 

e hydraulic system fails. The 
alve is operated by a remote control 

t forward of the engineer's instrument 
When this emergency control is 

perated the undercarriage main wheel units 
are lowered irrespective of the position of the 
normal hydraulic control lever, but the lever 
should be placed and left in the DOWN position 
for and after landing, otherwise loss of air 
pressure may cause the undercarriage locks 
to be released and the undercarriage to collapse. 

F.S./I 

3. Operation of the emergency air cont 
admits compressed air to the flaps 
valve, and after the main wheels 
lowered the flaps may be lowered 
FLAPS DOWN in the normal ma 

4. It is possible to raise the 
them by the emergency me 
advisable to do . as th 
sufficient air pre re-lowe em. If it 
is essential to ra s treat care must 
be taken to oper ges. 

th No. 1 fuel tanks may 
fting, and turning anti-

hydraulic control handle at the 
ot's seat. Speed should be 

150 m.p.h. I.A.S. and the flaps 
deg. before jettisoning. It is 

ended that the valve should be closed 
there is still between 75 and 100 gallons 

each tank, as below this content the fuel I 
s out more slowly and may get splashed over 

the fuselage, with consequent danger of fire. 

6. The jettison system must not be operated 
unless the pressure shown on the gauge 
of the hydraulic accumulator exceeds 650 
lb. per sq. in. When the flaps are lowered 
prior to jettisoning, the accumulator pressure 
should build up rapidly to 650-850 lb. per 
sq. in. If, however, a lower pressure is 
indicated one of the main hydraulic systems 
should be operated momentarily: e.g. the 
bomb door operating lever should be moved 
to OPEN and then returned at once to CLOSED. 
This will cause the automatic cut-out to 
function and the hydraulic pumps to build up 
the pressure in the system. In this case, to 
ensure the most efficient operation of the 
jettison system the control valve should be 
opened as the rising pressure passes 650 lb. 
per sq. in., and a member of the crew should 
watch the gauge and signal the pilot at this 
moment. If the pressure fails to build up, 
jettisoning should not be attempted. 

Bomb jettisoning 
7. The complete bomb load (excluding bomb 
containers) may be jettisoned after the bomb 
doors have been opened~ by means of the 
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jettison press-button on the right side of the 
instrument panel. If bomb containers are 
carried they should be jettisoned first, using 
the bomb container jettison switch to the right 
of the press-button. 
Note . •.. In early aircraft a jettison handle 
may be fitted and the press-button 
disconnected. 

Coolant system 
8. Provision is made for the isolation of the 
cabin heating radiator in the fuselage rear 
centre section, to prevent loss of coolant from 
the port inboard engine if the fuselage section 
of the cabin heating installation is damaged. 
Two stop cocks for this purpose are fitted near 
the fuselage floor just forward of the rear spar. 

Radiator shutters 
9. The radiator shutters can be opened by 
means of the over-ride switches on the star
board. side of the cockpit, if failure of the 
thermostatic switches prevents automati 
opening with consequent overheating. . 

Automatic fire extinguishers 
10. Eight Graviner automatic fire ext' 
are fitted, two for each engine (see 
each inboard nacelle the ext' 
mounted on the rear face 
the undercarriage com 
board nacelles an ex . 
each side of the engine 
delivery pipes are .d 
extinguisher bottles throu e firewalls, one 
leading to the etto. intake on each 
power plant, an er to the spray pipes 
(see A.P.2 

11. tches, connected to one of 
lamps incorporated in the 
ttons on the pilot's panel, 

power plant. In the event 
operation of a flame switch causes 

g lamp to light, at the same time 
connection between the fire extinguisher 

't and a circuit from the feathering push
button. . When a warning lamp lights the 
appropriate feathering button should be 
operated as soon as is practicable. This also 

closes the fire-extinguisher circuit which 
operates the botde to the carburettor air intake 
immediately. A delay action switch causes 
the spray-pipe extinguisher to operate after a 
delay of 15 seconds. 

12. If it is required to use the fire eron 
without feathering there are four 
buttons mounted on the instrument 
below the propeller featherin h-b . 
In the event of a crash the . her~ a 
operated automatically by s«llttch 
on the starboard side of the elage 
nose. 

Hand fire 
13. Six porta 
in the fus 
positi~s: 

(i) 0 rboard side of the nose, 
mers G and H. 

port cockpit rail, forward of 
B. 

the forward face of a panel at the 
orward end of the navigator's table. 

) On the starboard side just forward of 
the front spar. 

(v) On the starboard side aft of the main 
floor (under-defence station). 

(vi) On the port side just forward of the tail 
turret. 

Radio demolition switches 
14. The I.F.F. emergency push-buttons are 
on the right-hand side of the pilot's instrument 
panel. . 

Parachutes and parachute exits 
15. Exit by parachute should be made 
through the hatch in the floor of the nose by 
all members of the crew if time is available. 
The hatch, which is hinged on the starboard 
side, is opened by lifting the handle on the port 
side. To hold the door open a spring catch 
is provided on the starboard side of the fuselage. 
The main entrance door may be used as a 
parachute exit only in extreme emergency. 
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16. Back-type parachutes are provided for all 
members of the crew except the mid-upper 
and rear gunners. Parachute stowages for the 
latter are near their respective stations, as 
follows:-

(i) On the starboard side of the fuselage just 
aft of the mid-upper turret. 

(ll) On the starboard side of the fuselage just 
forward of the tail turret. 

Air Isea rescue equipment 
17. Type Q dinghy.-A type Q dinghy for 
the crew is stowed in a blow-out compartment 
in the starboard trailing edge of the centre 
plane (see jig. 3). Two methods of operation 
are provided:-

(i) An immersion switch on the starboard 
side inside the nose of the fuselage at 
former G, which automatically release~ 
the dinghy on contact with salt water. 

(ll) A manual release. cord, which 
through separate lengths of tube be 
formers 13 and 35, and is 
pulling down a loop betw 
tubes or by an extemalloop 

18. A dinghy radio, a type 4 em 
and an Avro type emergency 
with the dinghy and s 
information on the stan 

, 
wed 

·t. For 
ent stowed 
. I, Part 3, 

ontents of the 
o. 2/Z/1670, are 

of the emergency 

with the dinghy see 
and 1182C, 
emergency 
described i 
pack, type 4, 

Fir.ai 
, 1 1 Dinghy 
catridges ... 
, Mk. 11 

1 
1 

15 
1 
4 
2 

he dinghy stowage (see fig. 3) consists of 
a box between trailing section ribs 29 and 31, 
the webs of the ribs forming the sides. The 
ends are light-alloy panels with top-hat-section 
stiffeners, and the bottom is formed from a 
fiat panel strengthened by a corrugated panel 
beneath. The lid, which contains an inspection 
win~ow over the operating head, is secured by a 

F.S./2 

rubber angle strip. This strip is attached 
the frame forming the top edge of the s 
and fits into a built-up channel on 
of the lid, permitting the latter to be 11 
by the expansion of the dinghy wh 
Carbon dioxide for inflation is con 
bottle attached to the dinghy 
on two cradles whilst in 
dinghy is secured the 0 

cradles by a paint ed 
to the dinghy 

20. Type K 
vided for seve 

hie oxygen bottles are stowed 
containers at the following 

Under the starboard side decking of the 
nose turret installation. 
On the back of the pilot's seat. 
One on each of the two vertical stays just 
forward of the astro-dome. 

(iv) On the starboard side of the fuselage 
just forward of the rear spar. 

(v) On the face of the bulkhead at the rear 
end of the bomb compartment. 

(vi) On the starboard side of the fuselage 
just forward of the tail turret. 

Exits in roof 
22. Two "push-out" type emergency exits 
are provided in the roof of the fuselage, one in 
the canopy above the pilot and the other just 
forward of the rear spar. These must not be 
used as parachute exits. 

Fireman~s axes 
23. Stowages are provided on the starboard 
side of the fuselage for two fireman's axes, 
one just forward of the rear spar and the other 
just forward of the main door. 

Asbestos gloves I 
24. A stowage for asbestos gloves is provided 
just above the axe forward of the rear spar. 
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First-aid outfit 
25. A first-aid outfit is stowed on the star
~oard side of the fuselage aft of the main door: 

Signal pistol 
26. A signal pistol is stowed on the top of the 

PI0282 MII406/GC3S 6/46 1050 C &: P Gp. 1 

front spar and an upward firing position is 
provided just forward of the front spar. The 
cartridges are stowed in spring clips oil the 
starboard side near the firing position. No 
pistol stowage is fitted to aircraft incorporating 
Mod. No. 1620, and the pistol is stowed in the 
roof of the fuselage. 



I , \ 
\ 

PP"'" MII .. 1/G414 6/46 1050 CAP C;p.959141 



." -::u 
", 

", 

~ -Z 
G') 
c: -!2 
", 
:0 

~ 
*i 
3 

IIELAY 

FLAME SWITeIlES AND FIlE EXTIIICUISHEI 

'IPES AID 10TTLES AT STARICWID 0UT10AI0 
[I"IE AlE IDElneAL WITH THOSE SHOWI 

AT PGIIT OUTlOAItD UCIII( 

PUSH-BUTTON 

ON REAR FAGE 
,~-.JUNc;rID. BOX OF SPAR 

10£0-----:::- EMelME SPRAY BorTLE 

--
80X 

DELAY SWITCH ON 

REAR FAtE OF BULKHEAD 

FOR THE FilE EXTINCUISHER PIPES IN THE POWER PLANTS AltO 
THE OTHER TWO FLAME SWITeHES SEE A.P. 2161 VOL. I. 
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TENI'OIWIY DISPOSAL fit IOW fit 
DI.CHY VHILl MW".C SlOVACI 
fit !",Rc(.CY PAUS, 

.. ' 

" .......... 

5. SAIL,OII TYPE 4 'ACK 
a MAST AND RUDOUI,I. lA· 
1 'AODLES 

VEATtWI APROII, 011 •• KUOWS 
TYPE 4 PACK,'" OOW SIDE. 

4 STOWING Q-TYPE DINGHY (I) 4 
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bcam's, onc ad C .. 1abeIIeol) tied ta cylinder 
liaR inIIU:atcd abau&. Card 20 It. bIng. 8 ~ F. 32. 

padIIu. boIIouIs. _ .. pran (If IIIIt lnleqral1llith 
shown in fig. 4. tllkin9 =re \hat all CIA boIDou the di~ 
at paeililm indiaded in nates in fuJ. 6. 

sa tho.t I:IjIiJIder h<aIoiJIg rat. an cy~ bmrmI In slllll~. 

. en ",. ~. and p\ac£ an bearers in suclI .. ""'Y tha! cruL:h.., 
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e hi9h spots. 
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fl'Ol\~.. . 
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Iaauu 8Iftut. an cporaling haod) bg ~ on4 ~ IInoIIj 1IIfIh Insu\aling tape. Come.:t 
pug iIto sachet.. . 

IS. Enoure that dingIoJ b door ri opora1in9 ~. ~ and fi:x ._ boj _ cl __ 
(- ddoi1..1 CIeck tIIo.t CJiard on -- .cGI'nCl"J aeparote. olinsh!l tnnn .cobI •• bIj 
mnouot ar mspecliDn wiNlow if 
~. Seo.l one thin 
.,.,.,1 r1 CenU: 
adhesiue on surfa.c. to ~ 
fahric a1rtp. Pt..& 3 in. tiIbrie 
pooo:lim. appl1j a. fIrlh&r _ a 
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,., I 

2 TINS Of 
2 RATIONS 

't D£SALTINC IIIITS AltO I TIN OF 

SECURING EOUIPMENT 
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T~,.. .. pa.cJc £onm.ctcci to 1An~rcl. 

Di.ng~ nc1io £OI\nu.t.col to 0] .cord F. 32. 
M.Lat a.nd rwlolcl'. \n .cant... two '«I3.cD1'1h 
to potdIQ '( .. Ni Z. 1111'\ ~n f..,. 5. 
&u-, ... ~ att.cw:hccl loj Zit. t..n!jtl\ ri 16113 
cord, lID that be witli¥ .cutt~"9 .cora. 
l\4ollca attAcMd . . M cat X bj Z~ ri 4I!'d .. F. 35. 
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I ". ri 1NI\IC1nent' when eme~ng. 
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[ine 1IWIt lit ·ovER Clllthe. .~d ibnu. 
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~ lulletl to nut tmd t'IIdW- GIIIttMer-at ,..iti.on s-n IIIkJ4 

Not.:-, In ~ 1.IIh&s:t di~ U ~ provUccl with 
t.,hce Y cand Z. Avra tp 'pa.d< and d;'ngh!l t'Clcl;'0 cart to .... 

amnutcd. to cli.ngh~ .... roaali.ne tit X, tp." padt 
.. t W tind. _t calid. I'\Iclclcr .amta.iAcr .connc.:tcd. to 
.,t'OIIli1lll ell. W "Ni X. Sec fig. 4. 
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CONTROLS AND EQUIPMENT AT CREW STATIONS 
LIST OF CONTENTS 

Introduction 
Cockpit heating 
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Fuel cross-feed cock .. . 
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27 
28 
29 
30 

31 
32 
33 

FIG. 

I 

1. The fuselage is divided, for purposes of 
description, into five parts, viz:- nose, front, 
intermediate centre and rear centre sections, 
and rear fuselage. The lay-out of the controls 
and equipment is illustrated and referenced in 
fig. 1, at the end of this section and a key 

F.S./I 

faces the illustration. Emergency e 
is included but reference should 
Sect. 2 for detailed information on 
A diagram showing rib and for 
will be found in Sect. 4, Ch 

Cockpit heating 
d from wo radiators 

ar.engine cooling 
ted in the leading 

plane, and connected 
engine, heats the cock

s of a perforated duct 
e. The other, mounted on 

SI e of the fuselage just aft of the 
connected to the port inboard 

d delivers hot air through a duct 
board side to the dorsal and tail 

and to the cupola of the scanner 
tion. 

• The delivery of hot air in the forward 
system is controlled by a knob situated behind 
a sliding door on the starboard side of the 
fuselage just forward of the front spar. This 
knob operates a shutter in the air duct in the 
leading edge, and when turned anti-clockwise, 
opens the inlet to the cabin and closes the by
pass to the outer air. To assist the circulation 
of the air an adjustable extractor louvre is pro
vided on the port side of the fuselage nose. 

4. The rear system has a master control at 
the intake (see para. 2), similar to that described 
in para. 3, and individual controls at the follow
ing positions:-

(i) A rotary sleeve control at the outlet for 
the dorsal turret. . 

(ll) A rotary sleeve control at the junction 
with the duct to the scanner cupola. 

(ill) A butterfly valve near the end of the 
duct to the tail turret. The control for this 
projects up through the walkway just forward 
of the turret. 

5. As the two heating installations are 
separately controlled, and the interior of the 
fuselage is divisible at former 8 by a bulkhead 
and doors, either part of the fuselage, forward 
or aft of the bulkhead, can be heated independ
ently of the other part. 
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Oxygen equipment 
6. Flexible oxygen connections, with econo
misers, flowmeters and cut-oif valves are 
provided at the crew stations in the fuselage 
and a supply is also taken to the dorsal and 
tail 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 supply is 
controlled by the pilot through a regulator on 
his instrument panel. The oxygen bottles 
are stowed in a crate in the intermediate centre • 
section of the fuselage, and a main high
pressure cut-off valve is provided at the front 
end of the crate. Portable oxygen bottles are 
provided at the crew stations. 

Intercommunication 
7. Microphone-telephone sockets are provided 
at each of the crew stations. By means of a 
change-over system in the care of the wireless 
operator, the microphone-telephone sockets 
used for intercommunication may also be 
employed for the purpose of transmitting and 
receiving through the general purpose radio 
installation. The navigator's telephone can be 
isolated by two switches, one on the navigator's 
panel and the other on the pilot's instrume t 
panel. 

Handrails 
8. The handrails are' paint 
of identification. 

E.lectrical services p 
9. There are three el.ic 
in the fuselage, one' the fr centre section 
and two in the i ia. centre section. 
The first is on the side of the fuselage 
and is linke ous enclosed cable 
trough ry distribution box at 
the fo he section. On the top 
fac e mounted the generator 
volt r control, reset and 

1tc es, and visual indicators for 
re. At the rear end are switches 

ead and signal lamps. Of the two 
in the intermediate centre section, one 

1S 0 e port side and carries voltage regulators, 
circuit breakers and cut-outs. The other panel 
is the main electrical control panel and is on the 

starboard side; it carries the master switch 
and master regulator, voltage regulators, circuit 
breakers and cut-outs. 

Nose 

General 
10. The nose constitutes that 
fuselage .forward of the pil 
panel and the bomb bay, a bul 
it from the latter. The ext 
which includes a centr 
glazed with flat transp 
air bomber's station. 
the air bomber a 

of .t 
g 

end, 
frame 

orms the 
raft, above 

controlled by 
him, is a Bo 
hydraulically 
the air 

type F electro
rret, and behind 

ose flare chute and 

amera is installed on an adjust
n the rear port side of the nose 

lIcular window in the fioor. The 
and heating switches are also on the 

de, near the rear edge of the transparent 
els. 

12. The flare station in the nose is used only 
for navigational aids and reconnaissance flares. 
It is equipped with an unarmoured single-cell 
flare chute (without a deflector) fitted centrally 
in the rear of the nose compartment. The 

. chute is electrically operated but has a manual 
release in case of failure of the electrical circuit. 
The flare chute switches are on the automatic 
controls panel. 

Air bomber's station 
13. The air bomber's station with associated 
equipment occupies the lower portion of the 
nose compartment. The air bomber operates 
from a sitting position in the fore part of the 
nose. The seat slides in a fore-and-aft direction 
over a distance of 4 in., and may be locked 
in anyone of five positions by a small lever in 
each side of the front of the supporting frame. 
Immediately behind the seat is the parachute 

.. 
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exit and behind this is the flare station. The 
air bomber's panel is on the starboard side of 
the aircraft opposite his seat. Immediately in 
front of the seat are the bomb-sight support 
brackets, and below it i~ the stowage for the 
bomb-firing switch and bomb-sight lead. 

14. On the port side of the nose is the com
putor for the Mk. XIV bomb sight (in aircraft 
so equipped), and behind it is the automatic 
controls panel on which are mounted the 
camera, flare-chute and 'PRESS TO 
TRANSMIT' switches. An automatic bomb 
distributor, a preselector unit and bomb 
selector switchbox, and fuzing switches are 
mounted at the forward end of the air bomber's 
panel; control switches for the nose turret are 
mounted next to the automatic bomb distrib
utor; stowages for the air bomber's height-and
speed computor, and for the switch for heating 
the 4,000 lb. bomb release gear, are mounte~ 
on the same panel. Above the panel is a hand 
fire extinguisher. Also on the port side 
stowages for flares, flame floats and seamar 
and, on the bulkhead behind th 
parachute pack. 

15. On the starboard side are 
the following items of equipm 
rear of the turret mounting, 
supply; on the turret b 

e 
gen 

K'type 
arkers and 

n the star
icing the nose 

dinghy, flares, flame float 
a hand fire extin . 
board side is 
turret. 

inspection door for the 
n the bulkhead at the 
a socket for connecting 

gfor air bomber's window.
e-icing is provided for the bottom 

anel of the air bomber's window, and 
ated by a hand pump on the port side 
te the air bomber's seat. When operated 

once a minute the pump 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. 
Further information on de-icing equipment 
can be obtained from A.P.l464B, Vol. I, 

F.S./2 

Part 5, Sect. 11 (Old Publication), 
1464D, Vol. I, Part 2, Sect. 4 (New 
tion). . 

Front centre 

General 
tion, rising that 18. The front ce 

part of the aircr 
cockpit instrume 
stations: pilot' 
engineer's a 
operator's 

JQn spar to the 
Sls the following 

Sect. 1), flight I 
's stations, wireless 

ghting control station. 
the compartment serves 

een stations and provides 
se of the aircraft. 

The star 

gineer's and navigator's I 

eneral.-The navigator's table is on 
port side aft of the pilot's seat. The navi

ator's seat is a bench running fore and aft 
alongside the table. 

20. Flight engineer's instrument panel.- I 
This panel is hinged at its lower edge and 
secured at its upper edge to the cockpit rail. 
On the panel are mounted switches for:-

(i) the electric pumps on the fuel distrib-
utor tanks 

(ii) the oil dilution system 
(ill) the heated pressure head 
(iv) the fuel pressure warning lamps 

'and gauges for:-
. (a) fuel contents 

(b) oil pressure 
(c) oil te~perature and coolant 

temperature. 

A knob for operating the emergency air system 
for main wheel unit and flap lowering is mount
ed on the face of the former at the forward 
edge of the panel. 

21. Fuel contents 'gauges. - Six fuel 
contents gauges, one for each tank, are mounted 
on the flight engineer's instrument panel. I 
The gauges' are calibrated for reading both 
when the aircraft is in flying and tail-down 
positions. 
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22. Fuel cross-feed cock.-The cross-feed 
cock is mounted on the floor just forward of 
the rear spar, with the control handle visible 
through the front spar cover. It should be 
turned ON only when all engines must be fed 
from one side, and fuel pumps should be ON 
only at the side from which fuel is being fed 

23. Navigator's equipment.-The naviga
tor's table is a permanent fixture containing a 
chart stowage and having an adjustable lamp 
which may be set in any desired position. In 
front of the table and attached to the port 
side of the aircraft, is the navigator's instrument 
panel and a pencil tray. Wireless installations 
in the rear fuselage are controlled and supplied 
from the same control panel and switch-unit 
as the installation fitted at the forward end of 
the table. The indicator for the latter is at 
the rear end of the table, and the whip aerial 
projects through the canopy aft of the D.F. 
loop, or through the fuselage roof at former 7, 
just aft of the front spar. Push-buttons and 
warning lamps for the same installation are 
fitted on the instrument panel, which also 
carries the D .R. compass repeater. The 
variation corrector is in the fuselage roof, and 
above the table is an astrograph. 

24. There is a dome at the aft en 
canopy for taking sextant readin 
anchorage for the air obse 
the floor just forward 0 

to 
ep. 

rward 
a torch, an 

e exting
anel. At the 

IS a code-book 
oard side, opposite 
drift sight and the 

The sextant is stowed on a 
end of the navigator's tab 
Aldis signalling lamp, ~ 
uisher are also stow on th 
base of the main 
stowage box. On 
the table, ar 
naviga ' 
Thest 

ction and economiser. 
the signal pistol cartridges 
e front spar. A black-out 
be pulled down within 

oor, IS fitted at the forward end 
e roof below the canopy and a 

also provided in the sextant dome. 
observer's station is used also as the 

fig g control station, and a bullet-proof 
glass screen is fitted in the rear half of the 
sextant dome. 

Radio station 
25. The wireless operator's seat which is 
integral with the front spar cover and step, 
is on the port side, and faces forward. A 
general service installation and an amplifier are 
mounted on a transverse table at the rear 
of the navigator's panel, and a further w' 
installation is mounted on the port si 
of the rear spar. The wirel opera 
oxygen cut-off valve, and the distribu 
tion panel, are on the port ve 4he 
window, and forward of the the 
control units for the I.F. ·on. At 
the end of the table is which, 
when lifted, gives acc age below. 
There is an indicato ner on the 
port side of th operator's table, 
and above it i indicator for the 
installation . the aircraft. Below 
the ta~, Ide, is a winch aerial, 
immed' 11t of the wireless operator's 

st be wound in before the 
opened.· Access to the winch 

lowering a sliding door in the 
d a spare reel is stowed under the 

e front spar. In the rear part of the 
above the fuselage is mounted a D.F. 

with a visual indicator on the port side 
a the wireless operator's station. A spare 
valve stowage is formed below the step at the 
front spar. 

Interlllediate centre 
section 

General 
26. The intermediate centre section of the 
fuselage extends between the front and rear 
spars and is divided at former 8 by a bulkhead 
comprising an armoured frame and two doors 
which are normally of plywood but may be of 
armour plate. The forward section contains 
the following equipment:- on the front spar, 
a holster for the signal pistol and stowage for 
the astro compass; on the front spar web, 
two air bottles for emergency lowering of the 
main wheels and flaps, and the distributor 
block, automatic cut-out, and high pressure 
filter of the hydraulic system; on the port side, 
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the hydraulic reservoir and emergency hand 
pump, wireless installation plugging board, 
nitrogen bottles for the fuel tank nitrogen fire 
prevention system, and methyl bromide bottle 
for fire prevention in the tank bays. On the 
starboard side are stowages for the following 
items of equipment:- flying control locking 
gear, 'K' type dinghy, parachute, nitrogen fire 
prevention bottle, methyl bromide bottle for 
fire prevention in the tank bays, fireman's axe, 
portable oxygen bottle and pouch for bomb 
winch handles. On the floor, at the port side, 
in the rear half of the section, is a crate for 
oxygen bottles; the main stop cock of the 
oxygen system is located at the forward end. 
Nitrogen bottles for fire prevention in the fuel 
tanks are stowed along the rear spar and in the 
middle of the section on both port and star
board sides; above the bottles on the starboard 
side is the main stop cock for the nitrogen 
system and below in the bomb bay curtain ., 
the nitrogen charging point, which is. reached 
through a small access door in the fuse 
skin. 

General 
27. The rear centre s ists of that 
part of the fi selag n the transport 
joint at the r at at former 27, 
including c, d and e between 
formers 22 ructure is reinforced 
at the forwa by two tie-rods from the 
floor to ttft t formers. It contains the 
flap' ,moun in the forward end of the 

t,*he dorsal turret, and a radio 
n the middle of the underside of 

protected by a cupola fairing extend-
t. This installation may be replaced by 
der-defence gun mounted in the same 
re. In the bomb-bay curtain, on the 
ard side, is the ground-starter socket. 

28. The flying control rods run the full 
length of the section. Crates are mounted 
near the forward end to carry wireless equip
ment and beneath them is a pigeon box stowage. 

F.S./3 

The mid-gunner's parachute is mounted b 
the dorsal turret, and immediately afi 
I.F.F. wireless installation. On the 
of the bulkhead at the aft end of 
bay is a portable oxygen bottle st 
oxygen installation for the u 
gunner's position is mounte 
aft. Above the under-d 
mountings for Fraser Nash 
from which amm .. tra to the rear 
turret. Aft of '~n stowages, the' 
dipole aerial an e eWer are mounted. 

g duct, which is supplied 
e forward end of the fuselage 

main plane, runs aft along the 
into the rear section; above it 

duct which protects the manual 
the dinghy. The following equip

is mounted on the starboard side:- near 
orward end, a 'K' type dinghy, stowages 

r desert equipment (if required), ammunition 
for the Martin dorsal turret (when fitted), and 
loose ammunition bags; two parachute and 
two 'K' type dinghy stowages. There is a step 
down from the floor over the bomb bay into 
the rear end of the section, in which is· a para
chute stowage, a fire extinguisher, and mount
ing for Fraser Nash ammunition boxes, with 
ducts running aft to the rear turret. There is 
also a wireless installation and D ,R. compass 
and junction box. Further aft is the single-cell, 
armoured flare chute for photo-flash flares 
(see para. 30). 

Flare chute 
30. The chute for photo-flash flares is 
.mounted at the rear end of the rear centre 
section on the port side. It is ~ single-cell 
armoured chute, fitted with a deflector which 
is lowered automatically when the bomb doors 
are opened. The chute is opened by an 
electrically-operated mechanism which is reset, 
when the door is closed again, by a foot
operated lever on the forward face of the chute. 
The flare is released by the air bomber operating 
a control switch (see para. 12), and a delay 
mechanism ensures that the camera does not 
begin to operate until a predetermined interval 
~as elapsed. In case of failure of the electrical 
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mechanism the flare can be released by operat
ing a small hand lever, covered by a guard, 
on the side of the chute. 

Rear section 

General 
31. The rear fuselage comprises the tail end 
of the fuselage aft of former 27. It contains 
the tail turret, draughtproof screen and walk
way, lavatory, tail wheel strut mounting beam 
and downward identification lamps. 

Port side 
32. The flying control rods continue through 
this section as far as former 39, where they are 
connected by appropriate levers to rods in the 
tail plane. Ammunition tracks run aft to the 
tail turret, connecting it with the Fraser Nash 
ammunition stowages in the rear centre 

P6090 M /G3024 1/45 1050 C & p' Gp. 1 

section. There is an oxygen supply point just 
forward of the tail plane and a hand fire 
extinguisher immediately forward of the tail 
turret. A handrail is fitted to assist in entering 
and leaving the turret. 

Starboard side 
33. At the extreme forward end is a 
box stowage, and below it a eman's 
Between formers 30 and 32 . ain do 
into the fuselage, and above unsthe 
cabin heating duct, which tra tion 
from the transport joint turret, 
passing under the tail side the 
door is the dipstick st of this the 
first-aid box. Betw lane and tail 

. ' ~ ". 

portable oxygen 
ype dinghy; above 

handrail. Below the 
outside the fuselage, is 

, equipment, and, to special 
towing mechanism. The tail 

end of the section . 
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NOSE 
Nose turret ... ... . .. 
Air bomber'. transparent panelling 
Flame flOlU and sea markers ... 
Air bottle (pneumatic system) 
Guards for de-Icing tubes 
Rudder ped.ls 
Rudder ped.1 stop 
Glycol spr,w r"w ,1,' 
Bomb sigh, 
He.d lamp 
Bomb sigh, " 1,1 
Air extrac;;:"" lmY"4" '!; 

Air bomb" 'w ilm'" 
Air bombe,'w ,bel, 
Mk. XIV b,mb ,1wIw 
Air bomb,,', "",1 
Mounting i" 
.. ·5 In. fI." 

window 

4'§; In. flares 

AI r temperature thermometer 
Aerl.1 mounting ... 
Air filter .. . .. ' 
Immersion switch ... 
Single-cell fI.re chute, Mk. VI 
Glycol tank 
Camera shade 
Camera ... '" ... . .. 
Air Intake throttle (.uto pilot) 
Inertia .wltches 

FRONT 
Pilot's D.R 
Radl.tor fI" 
Control cof,m, 
Pilot's h.ndgclr, 
Glider tow 'wl'd" 
Pilot's auxfilihvy 
Pilot's ch.l, ' 
Armour pl.tln, ... 
Undercarriage warnlne buzzer 
Intercommunication 
Navigator's panel 
AscrOlr.ph ... 
FlI,ht engineer'. p.nel 
Pilot's c.nopy blinds 
Padding on former I ... 
Navl,ator's black-out curtain 
Anglepolse lamp ... 
Window c"nl,' 
Slln.1 plst ,1 ,ll '",W""ll'" 
Armoured s:l'i!Wis 1n is.:i i'SH::iSH,H: 

Astrodoms;: ~hb:.'!:k-n'""t 
Slgn.1 plst,l " 
Aura como:;;:;,s,S, 

Pilot's wln;Z,ud,d 
Map stow_;;'!::; 
Trimming "b, """f 
FIICht engk,,,,', 
Trou,h for confulCS 
NavlCiltor'. leat 
Navl,ator's table 
Trailing-aerial winch 
Cabln-he.tlng control 
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£7QUIPMENT 

Wireless operator', harness 
V.lve stowage •.• ..• •.• ... ... . .. 
Combined spar coyer, wireless operator's seat. step 

spare wheel stow.,. 
Tr,ough for conduits 

INTERMEDIATE CENNNE 
SI,n.1 pistol stowa,e 
Armour protection, El "", 
No. reserved 
Bulkhead ... . .. 
Nltro,en control anti 
Nltro,en bottle. 
Wireless Instaliatlon ",t, 
Methyl bromide bottf,," 
Step at front spar 
Flying controls locklnl,ear 
Oxygen bottles crate •.. 

REAR CENTRE SECTION 
Single-cell nare chute, Mk.V 
Inter-communication 
No. reserved ... '" 
Vertical relnforcln, rods 
Wireless crate .•. 
Cabin-heating control 
Dorsal turret lupprl±±±, " 
Dorsal turret ... 
Cabin-heating duct 
Ammunition boxes 
Ammunition duct 
Card holder (compass 
Handr.1i ... . .• 
Rear spar cover .. ~ £ 
Pigeon st0ge .ilIIIII 
Call lamp ... .•. ... • •• 
Ammunition stowage (dorsal turret) •.• 
Step 
D.R. compu. 
No. reserved 

REAR SECTION 
Cabin-heating duct 
Ammunition duct 
H 
PI 
C. 
En ce atep ... 

~~:::~ftl~~o~l;t~r 
Draught-proof door 
Tall turret _,. 
Downward-ldentIRca,l" 
Cabin lamp .wltch 
Dipstick .to .... e 
Lavatory 
Walkway... . .. 
Glider-towln, equipment 
Navl,ulon lamps 

£MERGENCY EQUIPMENT 

DlnChy manual rei ... , 
First-aid external rei,,,, 
Dln,hy external rei"", 
Fuel Jettl.on control 
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Introduction 
Deflnltlo.n of C.G. position 
Datum point ... 
Moments and moment arms 
C.G. range 
Determination of the C.G. position 
Typical example 

. Effect of modrficatlons 

Loading and C.G. diagram' 
. loading and C.G. chart 

Introduction 
1. This chapter is conceme 
the aircraft, and with the 
of gravity (C.G.) positio 
tions of loads. T 

FIG., 

I 
2 

resulting from expenditure of loads, e.g. fuel 
and bombs, during flight, and conditions 
arising from movemeo.t of loads during flight. 
2. For determination of the C.G. position, 

. the aircraft is considered standing with the 
thrust line, or rigging datum line, horizontal 
and the undercarriage lowered. 

3. The Iosi 0 he C.G. is defined by its distance in inches, measured parallel to the fuselage 
datu . e, fro reference point kndwn as the C.G. datum point (see para. 4). The distance is 
cal . .nt arm (see para. 5) of the C.G. and is determined from the following expression:-

(lb.) X Tare moment arm (ft.) + (Weights of loads (lb.) X respective arms (ft.)) X 12 
Tare weight + Total weight of loads 

Tare moment + load moments X 12 
Total weight 

4. The datum point is arbitrarily located by 
the manufact\ rer, and, on Lincoln aircraft, 1S 

indicated on both sides of the fuselage by a 
plug hole 15 in. forward of the front, face of 

F.S./I 

. the main plane front spar and 2 in. below the 
. fuselage datum line. The starboard plug hole 
can be used for suspending a plumb line, the 
datum point being used in this manner when 

. the C.G.' is to be determined by weighing 
(see A.P.1464D, Vol. 1). 
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Moments and'moment arms 
5. The moment of an item is the product of 
its weight (lb.) and its moment arm (in.) 
measured parallel to the fuselage patum line, 
from the datum point.' The moment arm of a 
load lying forward of the datum point is 
negative (although the load itself is always 
positive) and the resultant moment is, therefore, 
negative. The moment arm and moment of a 
load lying aft of the datum point are positive. 

C.G. range 
6. The approved limits of C.G. travel are 
shown in fig. 1. The C.G. must always be 
kept within these limits, even after using nearly 
all fuel and oil, bombs, etc. 
7. Movement resulting from retraction of the 
undercarriage is allowed for: the effect of 

undercarriage retraction may therefore be 
ignored when making calculations. 

Determination of the C.G. position 
8. To determine the C.G. position, the first 
step must be to ascertain the effect upon the 
basic tare weight and corresponding momen 
modifications incorporated in the aircraft 
than those already taken into account in 
diagram (fig. 1) and the possibl alof 
normally fixed items of equi pilill 
service . load (T. S.L.) items . res 
will be found in fig. 1 and 
be added to conform to 
aircraft: generally it 
convenient to add the 
item, and correct fo 
not required. 

Typical example • 
9. The following is a typical calculation, using. R.A.F. Fo 
make the example as clear as possible the explanatory m 
only the calculations are give~: the letter references are 

(i) Calculation of effect of modification on 

Fixed equipment removed 
Ballast weight in nose, including fairing 

Fixed equipment fitted 
Nose turret, Boulton Paul 220 

220 
CA) 

of the C.G. position. To 
rm has been omitted and 

Form 1504:-

540 

540 
CB) 

Moment Clb.ft.) 
Positive Negative 

9,504 

9,504 
Ca) 

3,872 
3,872 
(b) 

'lb./t. 
From fig. l-uncorrecte 

weight (C) Uncorrected tare moment (c) ... 191,930 

9,504 . 
201,434 

From above-tare . weii,ht 
crease CA) ..• . ."!r 

(A+ 
. Tare moment increase (a) 

(a+c) 
From above-tar 

crease (B) 540 Tare moment decrease (b) 3,872 

-B+C) '43,458,(D) Corrected tare moment (a-b+c) 197,562 Cd) 
... ... 43,4581b.(D) Corrected tare moment... ... 197,562 (d) 

of total weight and moment of removable items of military load. 

ce load, less bombs-from fig. 1 
in. guns (nose turret) 
rounds llIDlD.unition 

Weight Moment (lb./t.) 
(lb.) Positive Negative 
4,285 53,199 

140 
180 

2,590 
3,220 

Totals 4,605 53,199 5,810 
·0000 ~ 

Moment of removable items of military load = (s - t) = 53,199 - 5,810 = 47,389 lb. ft. 
4,605 lb. (E), 47,389 lb. ft. Ce). 
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(iii) Calculation of weight and moment of fuel arid·oilloads. 
Weight 

(lb.) 
6,084 
7,920 
4,320 
1,350 

Mommt (lb 
Fuel and oil to be carried Positive ]V, 

Fuel (No. 1 tanks) 845 gall. @ 7·2 lb. per gall. 
Fuel (No. 2 tanks) 1,100 gall. @ 7·2 lb. per gall. 
Fuel (No. 3 tanks) 600 gall. @ 7·2 lb. per gall. 
Oil (all tanks full) 150 gall. @ 9 lb. per gall. 

Totals 19,674 
(F) 

Moment of fuel and oil load = (u - v) = 102,941 (f) 
1 

(iv) Calculation of gross weight and moment of aircraft, exc 

Corrected tare weight (D) ... 
Weight of removable items of military 

load, excluding bombs (E) 
Weight offuel and oil (F) ... 
Gross weight, excluding bombs 

(D+E+F)= 

lb. 
43,458 

4,605 
19,674 

. (v) Calculation of maximum weight of bt 
Maximum weig4t at which the aircraft" 
Gross weight, excluding bombs (G 

Maximum weight of bombs CH 

29,812 
41,184 
24,840 
3,10 

102 
( 

*Provisional weight of b 
below) (K) ... 

Gross weight, excl 
7,256 

67,737 
Corresponding moment (k) 
Corresponding moment (g) 

74,993 (L) Corresponding moment (k+g) 

371,707 (ft.) X 12 

L 74,993 

lb./t. 
197,562 

47,389. 
102,941 

343,892 (g) 

lb •. 
75,000 
67,737 

7,263 (J) 

lb.jt. 

27,815 
343,892 

371,707 (1) 

= 59·47 ni. aft of the datum point. 
Mommt (lb. /t.) Weight 

* Pro:visiona! bomb load (lb.) Positive Negative 
3 500-lb. bombs 1,500 13,380 
3 carriers 55 490 

tations 8, 12 and 10 
3 500-lb. bombs 1,500 3,810 
3 carriers 55 139 
2 500-lb. bombs 1;000 3,838 
2 carriers 36 138 

At Stations 9, 11 and 7 
3 500-lb. bombs 1,500 15,315 
3 carriers 55 561 

At Stations 3, 1 and 5 
3 500-lb. bombs 1,500 24,870 
3 carriers " 55 912 

·7,256 45,634 17,819 

.F.S./2 



LINCOLN 

Loading and CJ.G. Data 

(vii) Calculation of centre of gravity for landing, following partial expenditure of load. 

Fuel No. 1 tanks 845 gall. 
Fuel No. 2 tanks 1,000 gall. 
Fuel No. 3 tanks 400 gall. 
Oil 88 gall. 
Ammunition 600 rds. (from front turret) 
Bombs 

Total expended load 
Landing weight 
Corresponding moment 

Position of C.G. when landing 

Weight Moment (lb.ft.) 
. (lb.) Positive Negative 
6,084 29,812 
7,200 37,440 
2,880 16,560 

792 1,822 
180 

7,000 26,833, 

112,467 
3,220 

24,136 109,24 
74,993 - 24,136 = 50,857 

371,707 - 109,247 = 262, 
262 

This is inside the prescribed limits and therefore no correctiot' 
four 500 lb. bombs at the rear stations were brought back fr 

ary or landing. If, however, 
, the C.G. position to cover 

this would be determined as follows:-

Expended load (as above) .. . 
Replace 3 500-lb. bombs .. . 
Replace 1 500-lb. bomb 

Corrected expended load 
Landing weight 
Corresponding moment 

Moment (lb./t.) 
Positive Negative 

109,247 
24,870 
5,105 

22,136 79,272 
74,993 - 22,136'= 52,857 lb. 

371,707 - 79,272 = 292,435 lb. ft. 
292,435 (lb. ft.) X 12 

52,857 
= 66·39 in. aft of datum. 

This is outside the pre.,ib and must be ,corrected for landing by movement forward of a 
member of the crew e.g. 

·ttparachute, from action station to rest station; deduct moment 2,284 

290,151 X 12 
52,857 

= 65·9 in. aft of datum. 

290,151 

The following is a list of modifications incorporated in the aircraft as shown in tbe diagram 
g.l). 

1117, 1173, 1179, 1180, 1199, 1313, 
1331, 1378, 1401, 1148, 1303, 1322. 
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Any other modifications which individually or in the aggregate affect the maximum all-up 
for all forms of flying by one per cent., or move the C.G. of the tare aircraft by one per 
the mean chord (S88 fig. 1 and 2), whether by incorporation or deletion, must be taken int 
when making calculations for any particular aircraft. In no circumstances may the C.G. 
to move beyond the prescribed limits. 

11. The following are lists of approved modifications. The first and second lis 
numerically collated, cover all modifications approved up to the end ofNovembe 
list (para. 12), which gives Mod. numbers only, is of modifications having a ne 
the e.G. Subsequent lists are of a temporary nature, the conten 'ch 
transferred to the collated lists. Details of these modifications ar 
be taken into account during calculations, and in this connexion it s 
early modifications may already be included in the diagrams (S88 p 

Mod. No. 
and Class Subject 

1117 To introduce FN.121 rear turret 
4B available 

1155 Introduction of equipment 
S.O.O. fittings ... 10·5 
1163 Introduction of five addi . ttIes 

2 (Fixed) 107 
1165 To introduce a dual syst hting (Fixed) 5'5 
4B 

1173 Introduction of m r wireless crates to 
4B replace wooden (Fixed) 

1175 Metal leading (Fixed) 
4B 

1183 oxygen equipment for 
4B (Fixed) 4 

glider tug intercommunication 
(Fixed) 2·5 

te Flexatex C6 and C7 for Flexatex and 
x C2 hose for long range fuel tanks 

I-tank installation (Fixed) 1·5 
2-tank installation (Fixed) 3·0 

ntroduction of felt fabric in lieu of self-sealing 
covering on oil tank ... (Fixed) 

Introduction of improved nose ribs •.• (Fixed) 21·5 

Introduction of metal entrance door ... (Fixed) 2·5 

1215 Introduction of revised flare chute installation (Fixed) 
2 

1217 T.R.l143A-Fixed fittings (Fixed) 36 
4B 

F.S./3 

15 
196 

34 

9 

40 

10 

. ect upon 
riodically be 

heir effect may 
that some of the 

Moment (Ib./t.) 
Positive Negative 

997 
10,278 

215 

610 
55 

459 
416 

45 

25 

3 
6 

92 
16 

103 1 

2,159 

95 



LINCOLN 

Loadine and f).G. Data 

Mod. No. Weight (lb.) Moment (lb./t.) 
and Class Subject Increase Decrease Positive Negative 

1218 T.R.1l43A-Removable fittings (Removable) 76 468 
2 

1223 
4B 

1226 
4B 

Introduction of Mk. 11 clock for wireless operator 
(Removable) 0·5 

Introduction of S.A.B.S. Mk. HA fixed fittings (Fixed) 14·5 

1227 Introduction of S.A.B.S. Mk. HA bomb sight-re-
S.O.O. movable fittings ... (Removable) 69 

1228 Application to Lincoln aircraft cancelled 
2 

1229 Deletion of bomb door emergency air system (can-
4B celling Mod. 757) (Fixed) 

1239 To tropica1ise all "Lincoln" Mk. I, 11, XV and 30 
4B (Fixed) 
1~41 
4B 

1244 
4B 

1245 
4B 
1257 
4B 

To strengthen attachment of the outer wing to the 
inner wing at the rear spar ... ... (Fixed) 

Introduction of 6 additional oxygen cylinders (Fixe" 
(Removable) 

Revision of bromide engine fire protection ins 

Introduction of fixed fittings for filter 
TR.3160, B.A. and waveform gene 

1266 To introduce A.R.I.5583 in place of 
4B fittings ... 

2·0 

1 
1276 Re-positioning of oil cooler Nil 
4B 

1291 To increase size of h I 
4B holes on tail plan 0·5 

1303 Introduction of type "D" rear turret 
2 (Fixed) 

1313 on rib 18 (trailing edge) 
2 (Fixed) 0·5 

1319 • 't type 173 and interchange 
4B It accumulators and to delete H. T. 

134 ... (Fixed) 3 
e -type harness and provide for back-
hute on pilot's seat (Fixed) 0·5 

thod of sealing oil tank covering round 
(Fixed) 
(Fixed) 1 

ntroduction of walkway on either side of A.R.I.5590 
scanner (Fixed) 7·0 

1332 Installation of dry air sandwich windscreen (Fixed) 11 
4B 

88 

1·5 

35 
702 
45 

63 

7 

21 

7 

2 

5 

196 

17 

8 

1,383 

5 

3 

137 
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Mod. No. 
and Class 

Weight (lb.) Momsnt (lb. 
Subject Increase DecreasB Positiw 

1337 
2 

Introduction of improved bomb aimer's escape hatch 
and improvement to bomb aimer's seat (Fixed) 3 

1368 Introduction of static line for parachuting wounded 
2 men (Fixed) 0·5 

(Removable) 
1375 Introduction of turret position indicator (Fixed) 

2 
1376 Installation of Mk. VI U.S.N. drift sight (Fixed) 

2 (Removable) 
1378 Deletion of expansion joint between intermediate 

1 and outer wing (Fixed 
1393 Introduction of smooth contour tyres with hydra 

2 shimmy damper . 

1394 
2 

1395 
2 

or a friction shimmy damper with T.e. tyre 
Introduction of additional stringer CJlc 

in roof of fuselage, extending app1'6 
forward of the rear spar 

Introduction of strengthened 
1·5 

44 

1396 Introduction of stren 
4B beam ... 20 
1397 
4B 

1398 
4B 

1421 
4B 

S.O.O. 
1425 

2 

F.S./4 

ance weights-to 
and bottom booms 

(Fixed) 8 
nt spar web in under

(Fixed) 24 
(Fixed) 11 

(Fixed) 13 

ation to reinforce tank installation to allow 
ge of 4,000 lb. bomb in normal slip 

(Removable) 2 
ovision for fixed fittings for B.17 mid upper turret 

(Fixed) 4 
To introduce a waterproof cover over the T .R.3548 

(Fixed) 0·5 
To strengthen the front and rear spar joints between 

intermediate and outer wing 
Introduction of crate for A.R.I.5593, 5548, 5625 and 

5693 . . . (Fixed) 

Introduction of Mk. IV vent valves in nitrogen system, 
Ref.6D/789 ... (Fixed) 

6 

5·5 

3 

3,643 
846 

11 
78 

17 

70 

30 

152 

56 

26 

41 

107 

45 

14 

206 

839 
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Loading and .e.G. Da&a. 

Mod. No. 
and Class 

We,ght (lb.) Moment (lb. ft.) 
Subject Increase Decrease Positive Negative 

Introduction of ducting under cockpit windows for 1432 
4B drainage ... , (Fixed) 2·5 

To protect feathering pump from water penetration 1433 
4B (Fixed) 1·5 

1438 To add lifting handle to Nos. 2 and 3 tank access 
4B panels, to facilitate removal of both panels and tanks 

(Fixed) 4·5 
1447 
4B 

1449 
2 

1450 
4B 

1451 
4B 

1455 
4B 

1461 
2 

To re-position certain instruments from Flight 
Engineer's panel (Fixed) 

To provide for back type parachute for WIT operator 
and delete all parachute stowages except at mid
upper and tail turret stations (Fixed) 

Introduction of aerials and connectors for radio alti-
meter SCR.718C (Fixed) 

Introduction of I.F.F. Mk. III G.R.... (Fixed) 
(Removable,. 

Introduction of tyres Code No. HJ-RI6-N 
(Fix 
(F· 

1466 ·Introduction of windows for insp 
4B and undercarriage in flight ... 
1467 Introduction of metal deflector for f1 
4B for wooden deflector for tail turret ~ 

production. 1322)... ' 
2 retrospec
tively for 
tropics. 

1468 
2 

propellers and 
(Fixed) 

1469 
2 

. land 4 bladed propellers 
(Fixed) 

ture of Nos. 2 and 3 flexible 

3 

1476 
2 (Fixed) 9 

ordwise rib stiffeners in wing TIE 
(Fixed) 25 

of light alloy air intake sand seals for 
ith Mod. 971 going to tropics 1 

t lighter type of Perspex blister for H.2.S. 
. (Removable) 

o delete stowage for signal pistol ... (Fixed) 

1621 Introduction of additional stringer on front spar web, 
2 undercarriage bay (Fixed) 2 

2 

17 
22 

63 
2,837 
2,271 

14 

5 

168 1,222 

20 146 

49 

320 

50 

2 

20 

89 

261 

1,350 
1 
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Mod. No. Weigkt (lb.) Moment (lb. 
and Class Subject Increase Decrease Positive 

1623 To introduce field circuit breakers in "P" type 
2 generator system and to delete emergency switch 

. (Fixed) 6'S 

1627 Miscellaneous deletion to prepare for new Radar 
4B requirement for Tiger Force aircraft (Fixed) 

(Removable) 

1628 Introduction of cover in lieu of B.17 mid upper turret 
(Corr. 1) (Fixed) 
8.0.0. (Removable) 

1629 To cancel Mods. 1421 and 1266 
4B 1421 (crate for A.R.I.S593) ... 

1266 (A.R.I.5583 in lieu of A.R.I.5590) 

1634 To provide support on wing structure for the 
2 flexible fuel tanks ... ... ... 

1637 To reduce friction in aileron con 
4B 

1645 Deletion of one hydraulic pump 
2 hydraulic circuit 

1652 intake from 
(Fixed) 

1659 (Fixed) 

2 (Removable) 

1661 
4B 

1678 In vable fittings for types "F" and 
8.0.0. " ... (Removable) 

e nger brackets supporting top skin 
in centre section wing ... (Fixed) 

2·5 

4 

17 

12 

1·5 

100 

4 

33 

44 

6 27 

8 

e weiJ!i and effect on the C.G. of the following modifications is negligible:-

15,122 
13,386 

107 
7 

24 

77 

138 

IT48, 1160, 1169, 1179, 1180, 1194, 1206, 1207, 1210, 1225, 1274, 1275, 1281, 1288, 
1305, 1306, 1317, 1322, 1323, 1334, 1339, 1340, 1352, 1354, 1357, 1367, 1310, 1372, 

, 1386, 1404, 1405, 1408, 1412, 1416, 1420, 1427, 1429, 1431, 1434, 1435, 1436, 1442, 
1459, 1460, 1471, 1473, 1474, 1490, 1494, 1495, 1608, 1613, 1616, 1619, 1625, 1626, 1654, 
1677, 1679, 1685. 

1'10184 1l10082/G268 1/46 1050 C '" P Gp. t 

F.S./S 
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This leat Issued with 
A.L. No. 48~ AI-rH, 1946 

A. P .2847A &: S, VoJ.. 1 
Sect.. 4, Chap. 1. 

The following are Modifications approved during December, 19~, 
and January and February, 1946:-

Nod. No. 
&: Class 

1168 lJB 

1293 LB 

Corr. to 
1407 2 

1452 2 

F.S.!6 . 

&!bject 

Int.roctlct.lon ot Bromide 
prot.ection for wing 
tank bays (Fixed) 

Introduct.ion of tiled 
fittings for type ·Z· 
eqUipnent (Fixe 

Introduct ion of 
8,000 lb. bomb doors 
and special fairing 

crute etc. 
(Fixed) 

cell flare crutes 
( Fixed) 

, flame floats, photo 
( Remova ble ) 

ntroduC&ion of light alloy 
air 1ntake sand seals tor 
aircraft. wlt.h mod. 971 
going t.o t.ropics 

l1iscellaneous deletions to 
prepare tor new Radar 
roquirenent for Tiger 
Force aircraft 
Wts. ana moment.s read: 

( (Fixed) 
( (Removable) 

and should read: 
( (Fixed) 
( 
( (Removable) 

1 

Weight 
(lb. ) 

+ l!43 

No weigl'£ alteration 

+ 93 

- 66 

+ 187 

+ 3,091 

- 1,180 

+ 9,O}0 

No weight alteration 

- 357 - ~,387 
- '91 + 016 

(-298 -~874 
(~ 29 + 8 
-257 + 1,171 

(oYer 



Hod. No. 
SUbject 

Weight Hement. 
& Class (lb. ) (lb.Jft •. 

" 

1632 2 Introduction ot escape hatch In mid upper 
turret cover (Fixed) + 2 + 39 

1650 2800 To cater tor carriage of Tallboy ftHW (Fixed) + 182.5 + 689 

1663 lt3 Introduction of stiffeners on front spar web 
above jacking pads and 5 pin jacking pads 

(Fixed) + 6.5 + 10 

1667 3A To introduce upper Identir1cation lamp (Fixed) + 0.5 + 21 

1670 4B Deletion of Hk. VI USN drift Sight (Fixed) -9 - 351 
(Cancels tlod. 1376) (Removable) - 10.5 - 410 

1671 4B To dGlote aol1als and connactors for redlo 
altimeter type SCR.71&. or C (Fi xed) - 5.5 
(Cancels f10d. 1450) 

1672 2 Introduction Of TR.1196 in standard poSition 
with revised aerial system (Fixed) 
(Cancels Hod., 1625) (Removable) 

1687 2 Introduction oC'revised stowage for fireman's 
axe with stowage Cor asbestos gloves 

1689 2 To prevent 
turret -8 

1690 33 I Introduction or improved 011 f1 + 2 + 1 

1694 liB Replacement of trip~e fusing - e.5 + 2 

The following mods. have a neg! 

1716, 1724 

(2H) RTP9(a) /163/1 050 

2 
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• 

4:' 
35'5 

-t 55-9 
t 41·0 
+ 25'. 
- 18'5 

- " + '5 
+ 3·96 
+ Z'7 - 5'7 
- 12·92 
+ 9 
+ HII 

296 
992 

182 
710 

3,700 
10,920 

+44·;5 
140 - 18-S 
180 - 17" 

PERWlISSIBl.E WI!!:~HT. __________________ '75,0001.8. 
LANOIN~ WEI~Hf. ________ ._. ________ .85,000 Le. 

!,S90 
3,222 

1,416 
~fI60 

ITEM S (ELECTRICAL CQUIPM~NT)INCLUDE5~ ELECTRIC "TORCHES, '5UPPRtSSDR • 
!lll;MLUNfO LAMP. 
ITEM 48 (NAVlliATlONAL INSTRUMENTS) INCLUDES'- MK.lI: A.STAO COMPASS 
MK.lA. A5TAD~RAPH PRISMATIC BlNlCUI..IIR5 D5 A. 5T~R05, 
NA.V1~A.TIONAL COMPUTOR, MK.:IX. SEXTANTS. fiNDER l IDENTIfiER, 
CQMPMS SETS, PROTRM:TORS l PILD1's ."tE-l'tK WRrnN~ PAD. 

FOR f'URT14[R'-""""'O DATA l ITEMS OF FlXEO MIUTARY EqUIPMENT 5[[. FI~. 2. 

FULL FUEL - 2,8'0 ~ l '-500Ll, BOI'IBS. 
ITtM N" wct';f 1~ MOMENI' FT 

RD A 
AIRCRAFT TARE. 37 43,778 .. 4'36 191,~O 

TYPICAL SERViCE UlI\O(i.Es&BOMIIS} 40 4,285 +12'51 ~97 

FUEL (1180 ~LL. t N'" I. TANKS 24 8,352 t 4'9 40,925 
FUEL ~'OO~LL. .... z. T_S 'D 7,920 + 5'Z 41,184-
~Ut:L em ~N.L. .... 3. TANKS Z5 4,320 • 5'75 24,840 
OIL 1!o~ALL Z5 1,350 + Z'3 3,105 
I - 500 lA I!OMII5. ~2 500 - ·8·gz .... 60 
I - CARRIERS. 47 la - 8'SZ 161 
3 - 500 La BOMBS. 54 1,500 - Z·st 3,810 
3- CAAAiER5. '9 ss - Z'54 140 
Z - 5DOlA BOMBS. 51 1,000 + 3'83 .3,8110 
Z - CARRIERS. .. 36 + :r·BS I !Ill 
5 - 500 lA BOMas. 3!t 1.500 • IO'ZI 15,315 
5 - CNlRICR!i 54 ss + "'21 IIZ 

71 7 4 8 
ALL-UP WEI 

~ 4·91 58 ItCH OF [).I( 

LOADING AND 'c.G. DIAGRAM 

1-4.000 LB. BOI'1B & '-1,000 LB. BOI'IBS. 

ITEM NO- ~T ~~~ MOMENT 
f'DRW 

AIRCRA"T T""FlE ~ 43, ne 4'~ 
'M'ICAL SERVICE LOAD (LESS -SS) 40 4,285 +12'51 
3 - ~ooo Lll BOMBS (SHORT-TAILED) 3Z 3,000 - 8'9Z 26,7&0 
3 CARRIERS 47 55 - B·9Z 4S1 
I - 4.000 La BOMB. 51 4,000 + 3'!j6 
3 - ~ooo LB BOMBS.(SHORf-T .... Lt~ 4Z 3,000. +16'58 

• CARRIERS. se 55 tl6'se 
rutL ( .... 9E;o\LL.) .... , T"NKS 24 3,233 + 4·9 
~Ut:L (1100 """L.~ ... Z T .. HKS 10 7,920 + 5-2 
FUEL (6OD ""LL .... 3 TANk~ zs 4,320 • 5'75 
OIL (ISO ~ALL) l3 1,350 t Z'3 

. 
7 I 

ALL -UP M1!;lfT 74,996 
POSlTlOtI Of Gol;. 4·91fT·OR 59·16INCHl-MT. or DATIM. 

PPlISI " 

1lrT. 
AFT. 

19I,!l'>0 
53~97 

15,140 
49,140 

912 
15,84~ 

41,184 
24,840 

3,105 

369,739 

6/,260 
~611!5 
4,'75 

41,1&1-
. %4,_ 

3,105 
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19,000 

le.ooo 

".000 

1S,ooo 

11.000 
30,000 / 

" 29,~.1 

28,90'0 

,r:f.ooo 
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I 

/ , 
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, , 
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11.000 

11,000 

0.000 

9,000 

7.000 

s.ooo 

2 

,/ 24,000 

/ 23,000 

" ,/ 22.,000 

,'" ZI,OOO 

,,/ 20,000 
,'_ 19.000 

/ III,COO 
I 

",
ll 17,000 

I~OOO 

//1 15.000 

I 14,000 

/ ," J~OOO 

,"l IZ,OOO 
11.000 

111000 

3,000 

2,900 

2pJ 

2,;00 

2,600 

2.SOO 

2.400 

2,300 

1, ZOO 

1,100 

1,000 

1.900 

1.800 

1.100 

1.600 

1.500 

·'.~OO 

1.200 

1.100 

1.000 

900 

800 

700 

600 

A.p. 2847A.&B 

INSTRUCTIONS FOR USE OF CHARt 

1HE PURPOSE Of THIS own IS 10 SIof'UFI' 11£ 
ESTr.IA1OI Of Tl£ Qll\NI/TY Of fUEl. 10 lIE C\IIIIID WI1H 
A Qi(N WO/llff Of 800IBS • _ tAAAlEIIS OR ALJEIINoQIvar 
THE MlI'oHT Of IlOl.485 AND CARI\I!IIS 10 ·IIE C\MIED. WIIII 
A C7IEN AMOUNT Of FUEl. IT SIQJU) lIE USED 11 Tl£ 
RJI.i.OWIIC; WAY:-

Tl£ lM[ WEIQIT Of lItE AR:IWT" TII WEI~IIT 
Of 11 (ISO (lAus.) AND 1HE SE/MCE LONJ NIl. All. ADDED 
10ClTItER 10 OBTAIN THt 'BASIC WDQIT AS ftIU.OWS:-

TIJIE WEIIlHT (FROM FIG. I) ............. _ ....... 43, 778 LI 
ISO. GAWJjS Cll /fROM Fie;. '\ ..................... '.550 LI 
SlIMCE LONJ (FJO,l Fill. IL ....... "' ............ 4.Z85 LI 

IIoISIC WEI9!T LESS FUEL. IICMIS AND CANlW ... _.4'.41~ 1I 

1HE AU..OWI\IIlE WEIQIT FIJI OISPOSA8L£ ~OAD. • E. 
FUEI.. BOMBS AND CAII'OS IS THEN RlHI 5\' 
1HE IIoISIC WEKlHT FPoIlM 1HE .,_ ilIIOSS 
(75.000 LB.) As .FCI..LOW$:-

IlAXMlM c;R05S W!l9!T .................................. 75.0 
IlASIC WEIQIT ... + .......................................... . 

DlSPOSAa£ UlIO. ...................................... _ .. 

MUIIotlM 
ON !t CARRIED 
~-fIUfl8) 

A IU.E taOSS THE 
1HE COLUMN FIJI fUEl. III 

fCII DISI'OSN!I! UWI 11 
• Of DI8S' AND. CAMlERS 

IUNTITT Of FI£l. wu ne lIE O'I!N 
n1E IU.E 1HfW1I Tl£ CIlI.MI RR 

,\990 La. 
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General 
1. This chapter contains 
handling the aircraft on 
preparing it for .flight. 
for handling and servi 
appropriate M leaflet 
gear and tools . 
of Spare Pa 
A.P.2847A 

'pment 
in the 

d special 
the Schedule 

art I, both of 

rangenients are shown in 
wing, ensure that the under

struts are in position between 
of the undercarriage strut and 

g joint on the retracting strut. It 
ssary for someone to occupy the pilot's 
apply the brakes when required. 

• orward towing.-The aircraft is towed 
forward by a towing bridle, Pt. No. I/U.574 
(Stores Ref. 26EA/3837) which is anachecl to 
the eyebolt at the bottom of the inner shock
absorber strut of each main wheel unit. The 
tail wheel steering arm, Pt. No. I/U.572 
(Stores Ref. 26EA/3835) should be used in 
conjunction with the towing, bridle. 

F.S./I 

4. Backward towing.-A towing b 
No. I/U.573 (Stores Ref. 26EA/383 
on two small wheels, is hooked to 
at the end of the tail wheel fork 
in position by a spring-Ioade 
bar is fitted with a spring-l 
which releases, the aircraft if 

, by the tractor ex oad of 0 lb. The 
release is sprin , .d simple to 
re-engage. WIle fail towing bar 
the elevators d in the neutral 
position (see 

g agram is given in fig. 2. 
points on the aircraft can be 

ction with the standard picketing 
cerning which full details are given 

.1464A, VoU (old publication), Part 8, ' 
I, Chap. 2 or A.P.1464G, Vol. I (new 

lication), Part 2, Sect. 5, Chap. 2. The 
. plane is picketecl from the shackles on 

the front spar between ribs 17 A and 17B on 
the intermediate plane near the junction wich 
the outer plane and at rib 2A near the junction 
of the intermediate plane and the centre plane. 
Doors in the skin on the underside of the plane 
give access to these shackles. The fuselage is 
picketed at the tail end by ropes lashed round 
the tail wheel axle and to eyebolts, Pt. No. 
I/U.57..6. (Stores Ref. 26EA/4262), which are 
to be screwed into the sides of the fuselage, 
just above the rear end of the bomb doors.', 
The eyebolts are p~ of the aircraft, tool kit. ' 

6. When the aircraft is picketed, the main 
whet;1s'should be chocked .d the chocks held 
in position by stakes. The outer picketing 
ropes on the main plane should be left slack 
on the picketing points and weighted with 
sand' bags. After removing the picketing 
ropes fro~ the aircraft, care should be taken 
to ensure that the special eyebolts in the sides 
of the fuselage are removed and replaced by 
standard screwed plugs. The weather coverS 
(see para. 7) should be fitted when the aircraft 
is picketed. 

Covers 
7. Weather ~vers (see fig. 2) are provided 
for the power plants, canopy, nose (including 
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me turret), dotsai turret, t8il ttiffet, and for 
the pressure head. , 

Flying controls lock.ing gear 
8. This gear (see fig. 3) is stowed on the star~ 
board side of the fuSelage ,between the main 
plane spars, and consists of:-

(i) A strut to be fastened to the toif of the 
pilot's seat and to a bracket on the 
control colUmn. 

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

(ill) AT-tube with a transverse member to 
be inserted in the hollow footrest of each 
rudder pedal and the other end attached 
to the bracket on the control column. 

Location of servicing points 
9. The locations of the inflation valves, filler 
caps and other servicing points are shoWn in 
fig. 4. Inflation pressures and specifications 
for fuel, oil, hydraulic fluid and de-icing fluid 

, will be found in the Leading Particulars. 

Dipstick.s 
10. Dipsticks for' the fuel tanks are sto 
in the fuselage on the starboard side, . 
of the main door. The oil tank dip 
stowed inside the filler necks. 
for the header tank in the . 
system is integra] with 

WARNING-
the dipstick 

tanks, as the 
it Possible to fill 

owing no air space, 

n valve is fitted in each 
the push-button operating 

the flight engineer's panel. 
o e system will be found in 

. ot's Notes-GeneiaJ.) and the 
of operating it is described in 

7A & B-Pilot's Notes. Operating 
s are:-

1 min. at air temperatures down to 
-10 deg. C. 

2 min. at air temperatures below 
-10 deg: C. 

Electric priming system 
12. The electrical priming system for the 
engines consists of an electric pump on the 
firewall of each inboard nacelle, and a solenoid
operated valve on the firewall of each of the fi 
nacclles. The solenoid valves are con 
by four push-buttons on the pilot's inst 
panel, labelled ENGINE PRIM G, an 
switCh for the electric pump' w 
lamp, is on the right of utttlhs. 
Each outboard delivery pipe ith 
a bleed connection to th 
vent pipe at a union on 
for cleaning purposes 

vapour 
. Access 

le forming 
nneeting the 

tor, and then the 
A small filter is 

tor and the union. 
is to ensure that all 

pes are driven out. 

the bleed is obtain 
bleed pipe fro 
adaptor from 
fitted betw 
The. 
air locks 

s should be primed separately 
·ng. The procedure is as 

tch on the priming pump and allow 
to run for at least half a minute to 

ensure that fuel under pressure is avail
able at the valve inlet and that all air 
locks have been driven out. 

(ii) To open the solenoid valve for actual 
injection press the push-button for the 
following times:

Air temp. 
DC 

+30 
+20 
+10 
+5 

o 
-5 

Time to inject. 
in seconds 

2 
3 
4! 
6 
7! 

14 

Alternative hand-priming system 
14. An alternative hand-priming system may 
be found on' some aircraft. The electric 
pumps and solenoid-operated valXes are 
omitted, and ~ Ki-gass hand pump is~ounted 
in eaCh inboard nacelle below the fuel dis
tributor tank. The delivery lines remain as 
described for the electric priming system. 
15. Details of the operation of the hand
priming system will be added later. , 
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Topping up cooling systems 
16. The aircraft must be in the tail-down 
attitude and the engines must be cold. Both 
the main and intercooler systems should be 
topped up to the lower edge of the filler 
opening with the correct mixture o( glycol and 
distilled water (see Leading Particulars). Care 
should be taken to avoid splashing of coolant, 
since glycol will damage the rubber-covered 
cables of the power plant. The normal loss 
of coolant is small, and if more than four pints 

F.S.{i. 

in the main system and two pints in 
cooler system are required to res 
respective levels an examination fo 
should be made and the functio 
relief valve checked. 

Draining 'ruel, oil, 
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FIG. 

I 

TRACTOR 

TOWING BRIDLE 
PART Nt U.574. 
STORES REI: 26 EA/)In 

11141/'.1.. •• /11.44. 

TAl.. WHEEL STEERING ARM 
PART H! U.572. STOR£S 
REF. 26 EA/lI"SS 
ALLOWAaLE MOV£MENT 
77° EACH SIDE. 

o ' 

TOWING 

TAIL TOwa.G BAR 
PART H! U.57l. STORES 
REF. 26EA/1Bl6 
ALLOWABLE MOVEMENT 
+5° EACH SIDE. 

FIG. 

I 



PICKETING 
CD STAIIOAIID PICK6TING POINTS. 

® SCREW PICKETS. 

(DlARGE PICKEnNG SHACKLES PROVIDED 
OH FRONT SPAR AT RIBS 2A AHD 
BETWEEN RIBS 17A AND 17B. SEE 
DETAIL A 

®SCREWED PICKETING POINT ON LONG 
AT FORMER 22. REMOVE PWG AND fiT 
[YEBOI. T PART N~ ItU 576 • 
(STORES REF. 26EA/4262.) 

®PICKETlNG ROPES 

CENTRALLY 
f'OINTS SO THAT l 

ER t Of FllSELAGE AND 
POINTS ARE LOCATED APPROX. 

Of THE WING LEADING EDGE. 

A.P. 2847 A & B 

DETAIL A 
PICKETING SHACKLES 

ON FRONT SPAR 

@NOSE COVER PART Nf 1/Z.29I8 (STORES I\Ef. 
Z7D/Z278) TAP£S TIED TO AERtAI. BllACKET. 

® CANOPI' COVER PART"' 1/t29Ol($TORES REF. 
27o/2Z79)TAPES 1lEOlHIElHA:IHlHEMBAGEi 

@PRESSUREHEAD COVER IMT NI 1/l.2SI2 
(STORES REF. 27D/NIV.) 

@SPINNER COVER IMT Ht(Z2770 (STORES REF. 
27D/2280 )DUTCH LACED It CONJUNCTION 
WITH ENGINE COVER AND TIED ROUND BASE OF 
PROPELlER BLADES. 

@ENGIHE COVER PART N'~(STORES REF. 
27D/2281 )DUTCH LACED UND£I\N.EATH AND IN 
CONJUNCTION WITH SPtlHER COVER. TAPES 
wRAPPED ROUND AND TIED WHERE CONVENIENT. 

@WHEEL COVERS. (sTORES REF. 26 BA/13138) 

@DORSAL TURRET COVER 
PART Ht 1/Z.2906 (STORES REF. 270/2282) 
TAPES TIED UNDERNEATH FUSELAGE. 

@REAR TUMfT COVER 
PART Nt I/Z.2lIO (STORES REF. 270/2283 ) 
DUTCH lACED AT REAR AND UNDERNEATH. 
TAPES SECIRD TO TAL WHEEL SHOCK 
ABSORBER STRUT. 

@LFT-THE-DOT FASTENERS. 

'1'-

2 
FIG. 

2 PICKETING AND ARRANGEMENT OF COVERS 
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ATTACHMENT TO fORI! Elt) 011 

LOCKII' D(V1C[ 
fOIl HANDWHEEL 
",. 11" I.R2Z78 

HARNnS RELEASE "LLA'~fE~B~Y ---Iq.:}+;2;;Z:;~.~~ 
QUlCK-IIELEASE '11-

LOCKIIIC TUBE 
pT. N0' t. A.2Z7S 

LOCKI", TUIIES 
ATTACHED TO 

FIG 

VIEW IN DIREcnON OF ARROW ~OWING METHOD 
OF LOCKING RUDDER pmALS 

DETAIL IN 
DI~CnON 

OF 
ARROW A 

3 LOCKING OF FLYING CONTROLS 
fIG 

3 



FIG. 

4 

CI# 011 TAIIK 111511)( fUSELAGE. 

DOOR 11 

14. No. I fun TAIIK nl.l.ER CAP - TOP SUllfAU - PORT. 
15. OIL TANK fILLER CAP fOIl INBOARD PORT ENGINE - TOP SURfACE. 
16.· I/ITO\COOLfR SYSTtM flLLfR CAP (filL TO ED~ Of CAP.) 
It COOLAIIT MAIII SYSTE/!I fllWI. CAP. REMOVE ACCESS DOOR 

(fiLL TO ~ Of CAI') 

18. No. 2 fUEl TAIIK flLLUI W - TOP SURfACE - PORT. 
It OIL TAIIK flLLfR CAP FOIl PORT OUTBOARD ENGINE ACCESS 

TlII.OUGH REMOVABLE 00011 IN OUTBOARD FAIRING PANEL. 
20. No. , fUEL TANK fllW. W - TOP SURFACE - POI\T 
2l VACUUM TEST COCK IN STARBOARD SIDE - EXTERNAL ACCESS. 
22. INFLATICIII POINTS FOIl THE MAIN WHEEL AND TAIL WHEEL 

SHOCK - ABSORBER STRL rs. 
INFLATICIII ADAPTOR. sTlms REF. 4C/24l'. 
ACCESS TO TAIL WHm INFLATICIII POINT THROUGH 
IIEMOVA8Lf PANELS IN BVTTOH SURFACE OF THE fUSELA~. , 

~ IMPORTANT CARE SHOULD BE TAKEN NOT TO ovtRFILL 
THESE TANKS. 

SERVICING POINTS 4 
(14576) WL '{.23716/G.4376/M.30003. 1,050. 3/'5. P.L.H • .s- co. LTD. G.9t3. 
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_mml:s the servicing opera
)m])on.ent:s, and is intended 

Inspection Schedule, 
11, Pt. 2. Servicing 
and radio equipment 
The ancillary ground 

for servicing is listed in 
Iro):,rialte M leaflet of A.P.2B47A and B, 

1, and tools, rigging boards and 
special items of equipment are included 

in the Schedule of Spare Parts, A.P.2B47A 
and B, Vol. Ill, Pt. 1. 

P9866 M04199/G4251 3/46 1050 C & P Gp. I 

List of references 
2. For servicing notes and information on 
equipment not dealt with in this chapter, 
reference should be made to the relevant . 
Publications, a list of which is 
beginning of this publication. 

Former positions a 
panels 
3. The positions of the 
main plane ribs are s 
inspection doors 
The layout of the 
of rivets used 
Sect. 5, fig. 

S •. erv. 

ers and 
5, and the 

els in fig. 4. 
s and the types 

hem are shown in 

. No. 1/U.575 (Stores Ref. 
hich can be used as a single 

s a step ladder, is provided for 
operations. When used as a 'single 

the two portions are held together by 
quick-release pins and two bolts and wing 

ts. When used as a step ladder the bolts 
and wing nuts are removed, the top portion 
swung down, and a tie cable fitted between the 
two legs. 

Jackin;: 

Method of using jacks 

WARNING-
In no circumstances is the aircraft to be jacked 
for ANY purpose entailing the raising of the 
main wheel(s) from the ground, in any condition 
in which the all-up weight exceeds 65,000 lb., 
with the jacking equipment (see fig. 1) at present 
available. 

5. It is important to ensure that the jacks 
are correctly positioned and used. The follow
ing points should be noted:-
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(i) There are two jacking pad positions in 
each main plane (see fig. 1). Normally the 
outboard positions are used for complete 
jacking to give increased stability, unless it is 
required to retract the undercarriage. The 
inboard positions are used for undercarriage 
retraction tests, for jacking one side only, 
and-in some instances-for salvage operations. 

(ii) The telescopic leg is not used (see fig. 1). 
The position of the jack trailing leg is important:
when the outboard jacking position is used 
this leg must be inboard, and when' the 
inboard jacking position is used the leg mu!>t 
be outboard. 

(ill) When jacking on one side only, e.g. 
for the removal of a deflated tyre, the jack body 
must be suitably tilted (see fig. 2) before 
commencing to lift and the trailing leg must 
be adjusted throughout the operation. :fI> 

(iv) When using jacks in pairs the trailing 
legs must be adjusted to act as struts and no 
used with loose adjustment. 

Jacking complete aircra 
6. The complete aircraft should 
shown in fig. 1. The jacks must 
with the plane of the jackin 
the centre line of the aircr 
trestle and gantries pIa 
planes as shown. The 
chocked and . 
main jacks are 

Jacking 
retractiftn 
7. methQi f jacking for undercarriage 

ts 1S described in fig. 1. 

main wheel changing 
ain wheel can be changed by jacking 
side only, but when this method is 

is important to follow the instructions 
in fig. 2. 

Jacking rear end 
9. For the method of jacking the aircraft to 
remove the tail wheel or to inflate the strut, 
see fig. 3. 

F.S./2 

Jacking sections of aircraft 
10. Instructions for jacking, trestli 
slinging the sections of the aircraft 
in Sect. 5. 

General 
11. The lubric 
All ball rac 
assembly 
marked 
ball rac 

are fig. 6 and 7. 
ed with grease on 

e exception of those 
odical inspection. The 

are sealed and no attention 

12. The main plane ~d tail plane are fixed 
cantilever structures and can only be adjusted 
during the assembly of the component sections. 
Such adjustment may be required when re
assembling with repaired or new sections, and 
is described in Sect. 5. Apart from this, the 
only rigging operations are those of checking 
the fins, the movement of the control surfaces, 
and the incidence and dihedral of the main 
plane and tail plane. Instructions are given 
for checking the mass-balancing of the movable 
flying control surfaces. 

13. The aircraft is illustrated in rigging 
position in fig. 8, which illustration also 
indicates the positions of the datum points and 
the setting boards; rigging instructions are 
given, in brief, in fig. 9. 

Main plane 
14. The nominal incidence of the main plane 
is 4 deg. ± 15 min., but during initial assembly 
the port intermediate and outer plane is given 
an additional incidence of 0 deg. 6 min., and 
the incidence of the starboard intermediate and 
outer plane is reduced by 0 deg. 6 min., to 
prevent the aircraft flying port wing low. The 
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following tolerances are permitted for incidence 
variations (i.e., twist) in a main plane:-

(i) The incidence variation on the complete 
span from tip to tip may not exceed 0 deg. 
20 min. 

(ii) The incidence variation in the centre 
section may not exceed 0 deg. 4 min. from end 
to end. 

(iii) The incidence variation in each 
intermediate and· outer plane from rib 1 to 
the tip may not exceed 0 deg. 8 min. 

Tail plane 
15,. The tail plane incidence is checked as 
shown in fig. 8 and 9. A tolerance of 0 deg. 15 
min. is permissible in the tail plane horizontal 
datum line. 

Fins and rudders 
16. The hinge line should be vertical in the 
lateral plane and have 1 deg. 15 min. forward 

I inclination in the fore-and-aft plane a tolerance 
of ± 0 deg. 15 min. in each plane bein 
permissible. To check the fins, lower th 
fuselage rear end 1 deg. 15 min. from t 
flying position, and proceed as shown in fi 
It is important that the rudder trimmin 
are not twisted and that their hing 
attached to the rudder that the 
forms a- peifectly straight line p 
hinge line of the rudder, 
backlash. 

Setting of flyinr 
17. General.-Inst1tic for setting the 
flying controls a e iqfi. 10. Additional 
explanatory not 'ven in the fQllowing 
paragraphs. 
18. 
ailer 

e two sections of each 
lined up with their under
t from the undersurface of 

ailing edge. Initially, both 
ould e set in the same relation 

er plane and packing up to * in. 
ss may be used under the aileron 

e brackets to obtain this condition. 
F ther adjustm~nt may be required after 
tlight testing (see para. 22A). With the control 
handwheel central the ailerons should be set 

with their trailing edges in line with the outer 
plane trailing edges. The wing tip detach
able trailing edge portions can be adjusted by 
packing, to allow for any slight twist in ~he. 
ailerons. The friction load in the aileron 
control circuit must not exceed 10 lb. applied 
at the root end of the trailing edge of 0 

the ailerons. -
18A. Two one-foot lengths· of trailing 
cord (light alloy rolled-edge upplie 
one-foot lengths, Pt. No. 34 re ,.ted 
initially on the upper and 10 t the 
inboard end of the trailing 
(see also para. 22A). T 
should be fitted with 
having six holes r. 
connecting rod, 
third hole fro 

HOTE:-The two rivets attaching the trlmminl cords at the 
Inboard end of each aileron are of the solid type. Passinl through 

both cords. 

Inboard section of aileron trailing edge showing 
position of trimming cords 

19. Flaps.-The flaps are set with 1 in . 
. lead on the port flaps (see fig. 10) to miI),imise 

drooping when the aircraft is airborne. To 
check that the starboard flaps close, select 
FLAPS UP on the hydraulic control and pump 
with the hand pump. A maximum droop of 
iIr in to ! .in. is permissible. 

20. Rudders and elevators.-The push
pull controls in the fu~elage should not 
normally require further adjustment after the 
initial setting, but when adjustment is required 
it can be made at the points indicated in the 
accompanying sketch, similarly at formers 13 
and 22, and at the outboard ends of the push
pull connections in the tail plane. The neutral 
position distances between the centre line of the 
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bolts and the former face, at formers 13 and 22 
respectively, are:-

Rudder control rod, 51 in. and 7 H in. 
Elevator control rod, 511r in. and 71! in. 

To adjust, the joint is disconnected, the locknut 
slackened off and the eyebolt screwed in or out· 
as necessary. An inspection hole in the socket 
indicates the safe limit to which the eyebolt 
may be unscrewed. 

Setting of fuselage push-pull controls 
21. Trimming tabs.-To adjust the aile 
trimming tab control cables it is ne 
lower the flaps to gain access to the 
A system of colour identification 
ensure that the elevator trimmin 
are correctly fitted. The ends of t 
marked with blue or yellow b 
buckle joints and at the jo' 
the elevator spar and t 
mounting bracket are 
22. Setting 
setting inst ct 
are given in 
regarding the 
A.P.1469c.,.V 

pilot.-The 
automatic pilot 

etailed information 
tic pilot, Mk. VIII, see 

Adj ent er flight testing 
22A hfaircraft has been flight tested 

ts required should be made in 
with the following instructions. 

venience, the port wing only is referred 
the instructions are effective for either 

transposing the words "Port" and 
oard" when necessary. 

(i) The aileron control can be adjusted by 
three methods:-

(a) The ailerons may be set with droop 
up to a maximum of i in. 
Note • • • Differential droop up to i jn. is 
permi~sible. 

F.S./2A 

(b) The trailing edge cords may 
increased from 2 ft. to 3 ft., or 4 ft. ma 

(c) The aileron control become 
gressively lighter as the balance tab c 
rod is moved to a hole nearer the tab 
its movement. Any suitable hole 
as required. Ifit is necessary 
hole, the distance piece nor 
position should be m ved to t 

eii) If the air 
the control wheel 
require adjust 

Ca) Pr 
manually
not exce 

correction on the 
. ng tab control does 

tions, a slight adjustment 
a ance tabs will be sufficient. 
e tab should be adjusted "up" 

the control rod and the starboard 
two turns "down" if the original 

will allow. 

of th 
The 

Cb) When the· correction on the 
ually-operated trimming tab control 

ceeds two graduations, it will be necessary 
to pack up -the starboard aileron$ e.g. if the 
aircraft requires five graduations trim to 
starboard to fly level, the starboard aderon 
should be packed up with 1 in. taper packing 
strips. For a small variation thinner packings 
'will be required. Care must be taken that 
the hinge arm securing bolts are long enough 
to pass through the anchor nuts. 

Ciii) If the aircraft is port wing low with 
the control wheel central, the cause is an error 
in wing incidence. The whole of the main 
plane· incidence should be carefully checked 
to ensure that it is within the ~ermissible 
tolerances given in para. 14. If it is necessary 
to alter the intermediate and outer plane 
incidence relative to that of the centre section, 
this is done by removing the centre-section-to
intermediate-plane-spar-joint web plates, and, 
after setting the incidence, fitting new undrilled 
web plates which are then drilled back from 
the spar webs. 

(iv) If the aircraft flies level with the 
control wheel cocked to starboard, the aircraft 
is port wing low on wing incidence and star
board wing low on ailerons, one being counter
acted by the other. 
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(a) The wing incidence error should 
first be corrected, as described in sub-para. (iii). 

Cb). If any correction has been made to 
the outer plane incidence as a whole, the air
craft should be test flown before any further 
adjustments are made, as altering the incidence 
may effect the trim of the ailerons. If neces
sary, the ailerons may then be adjusted as 
described in sub-para. (ii). . 

Cv) If the aircraft flies .port wing low with 
the control hand wheel cocked to port, and 
after trimming the aircraft laterally level by 
means of the aileron trimming tab control, 
the hand. wheel is cocked to starboard, the 
cause is port ·wing low due to wing incidence 
and port wing low due to ailerons. 

Ca) The wing incidence error should 
first be corrected, as described in sub-para. (iii). 

(b) If any correction has been made to 
the intermediate and ·outer plane incidence 
as a whole the aircraft should be test flown 
again before any further adjustments are made, 
unless it is considered that the condition of 
port wing low on ailerons is sufficient! 
pronounced to justify packing the starboar 
aileron first. 

Mass-balancing 
23. General.-The movable contro 
are mass-balanced to prevent flu 
tion. Accuracy of balance . 
of the aircraft, and 0 
described in the folIo . 
believed that it may ha 
repairs or other causee 

• 

P8667 M IG2029 10/45 1050 ca: P Gp •• 

24. AileroM.-Each inboard and outboard 
portion of the aileron should be balanced 
separately and each should be nose-heavy. To 
check that the over-balance is adequate a ! lb. 
weight should be hung at the trailing edge, at 
rib 10 in the case of the inner portion and at 
rib 18 on the outer portion. This should 
minimum weight required to balance t 
aileron which should be ·completely 
float. If, when the weight i· sition, 
half aileron is tail-heavy, 

_ weights (Pt .. No. 167jF.53 
to the peg provided in t 
balanced. The peg is loc 
end where the operat" 

uld be checked 25. Elevators.
complete, incl 
and its opera . 
!ab and, 
m afo"t'e 

evator trimming tab 
the elevator balance 

hich should be secured 
on close to the underside 

of the 

of the elevator should be 
rately, and for this purpose must 

d on the datum (inboard) hinge and 
oard hinge only, the centre hinge being 

e to float. This is necessary to prevent 
balance being upset by any slight spring 

hich may be present due to the hinges not 
being absolutely in line. The mass-balance is 
corrected by increasing or decreasing the weight 
carried in the mass-balance tube in the leading 
edge between the datum hinge and the inner 
end of the elevator. To open the tube, remove 
the screw and the plug at the hinge end. The 
lead weights inside (pt. No. 16jG.1337) can 
then be pushed through by inserting· a rod in 
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the hole at the inner end of the tube. The 
maximum permissible variations from static 
balance, in which condition the elevator will 
float horizontally, are:-

(i) A weight not exceeding ! lb., when 
placed on the trailing edge at rib 3 (i.e. 
at a distance of 37 in. from the hinge 
centre) suffices to lower the trailing edge 
to the horizontal. 

(ii) The reading of a spring balance at the 
same position does not exceed 1 lb. to 
raise the trailing edge to the horizontal. 

27 and 28. Rudders.-Thisinformation will 
be issued later. 

Engine Installation 

Fuel, oil and coolant systems 
29. Fuel tank servicing cocks.-A 
operated stop cock in the deliv 
each fuel tank enables any tank 
for servicing. All the servic' 
mounted in the valances of the 
compartments, one in each i 

e 
v for 

the No. I, tanks and those fi 0.2 and 
. Access 

vided inside 
ts, and the cocks 
anels cannot be 

s are in the OPEN 

No. 3 tanks in the outb 
panels, secured by scre 
the undercarria e co 
are so positi 
replaced 
position. 
marked AC 

painted red and are 
VICE FUEL COCKS. • aini the fuel tanks. - A 

v. rough which, in conjunction 
. f th . . . Ion 0 e approprlate servlcmg 
s (see para. 29) any tank, combina

ks, or the whole fuel system may be 
d, is mounted on the front spar in the 
inboard nacelle. This valve, which is 
locked is fitted in the cross-feed line, and 

w en it is required to drain any of the starboard 
tanks the cross-feed cock in the fuselage must 
be opened. Before a drain pipe can be attached 
to the 1 tin. B.S.P. male connection of the 
drain valve, a screw cap, secured by a split pin, 
must be removed. As the use of the relevant 
Pulsometer pumps is necessary for draining, 

F.S.{3 

provision should be made for a ground el 
supply to be available. The valve is 
OPEN ST'B'D, CLOSED and OPEN PORT, 
either side of the fuel system to 
separately. Mter draining, the 
must be returned to CLOSED, and 
and the cap and split pin 

31. Draining the 
Each distributor 
cocks, primaril 
water to be dra 
content. 

el tanks.
system (see para. 30). 

tank (see Sect. 5). 
No. 1 tanks, remove all access 

oors, sumps, and pipe connections . 
. On No. 2 and 3 tanks, remove the 
manhole covers only. 

Note • •. The No. 2 and 3 tanks, which 
are the collapsible type, should be 
handled with special care to avoid creasing 
or distortion, with possible damage to 
interior fittings. 

(iv) Flush out the interior with filtered petrol 
by spraying the petrol on the walls of the 
tank. 

(v) Drain off the flushing petrol. 
(vi) Clean any fittings removed and refit 

them to the tank. 
(vii) Refit the tank (see Sect. 5). 

33. Draining the oil tanks.-Each oil 
tank· has a drain cock, which is opened by 
partly unscrewing the plug in the side. Before 
draining, connect a suitable hose to the drain 
cock and open the filler cap. 

34. Cleaning the oil tanks.-
(i) Drain (para. 33) and remove (Sect. 5) the 

tank. 
(ii) Plug all holes. 

(iii) Remove the access door in the tank. 
(iv) Wash out the tank by spraying with 

flushing oil (Stores Ref. 34AJ68) and 
finally spray the sides with petrol. 

(v) Drain off the flushing oil and the petrol. 
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Make sure that the petrol is all cleared 
away before filling the tank with new oil. 

(vi) Refit the access door in the tank and refit 
the tank (see Sect. 5). 

35. Cleaning the oil filters.-To clean 
the oil filter:-

(i) Remove the locking wire and unscrew 
the hand screw. 

(ii) Turn the special nut through 90 deg. 
until the arms coincide with the slots in 
the casing, and remove the hand screw 
and nut. 

(ill) The filter element will now slide out 
under the pressure of the spring-loaded 
plunger which descends and seals the oil 
inlet. Should the element stick, it may be 
released by grasping the projection at the 
bottom. 

(iv) Clean the inside of the filter and the 
element with flushing oil (Stores Ref. 
34Aj68) and finally flush with filtered 
petrol. 

e cooling systems.
st not be attempted unless the 

mperature is below 65 deg. C., as the 
pressure caused by a higher tempera

tu akes it unsafe to remove the filler caps or 
Jrain plugs. To drain the whole system:-

(i) Remove the filler caps. 

(ii)' Remove the drain plugs at the bottom 
of the radiators. (These are accessible 
through the door in the bottom panel.) 

(ill) On either inboard system, open the pet 
cocks on the cabin-heating radiators and 
at the end of the bleed connections. Th 
latter are positioned as follows:-
(a) For the port system, on a pa 

the bomb compartm t on 
underside of the oor 
forward of the fron 

(b) For the starboard s 
Avery couplings 
board underc 

(iv) Complete the 
heating radia 
base. 

37. T~ ca 
(port um 
separatel 
the fi 

. ator in the fuselage 
can be isolated and 

f the two stop cocks under 
are turned OFF. To drain 

abin-heating radiator entails 
g the whole system, as this 

ot be isolated. For detailed notes 
ngine cooling systems see A.P.286IA, 

Filling the cooling systems.-The 
aircraft must be in the tail-down position for 
filling either the main or intercooler systems. 
Pire must be taken to avoid splashing of 
coolant, since glycol will damage rubber
covered cables. The procedure is to:-

(i) Check that the drain plugs at the bottom 
of the radiators are in place and that 
the drain cock in the base of the coolant 
pump bowl is closed. 

eii) Unscrew and remove the main header 
tank filler cap and fill the system until 
the coolant is level with the lower edge 
of the filler orifice. 

Note ••• It is not necessary to open any vent 
plugs when filling the outboard systems. On 
the inboard systems the pet cocks (para. 36, 
sub-para. (ill) (a) and (b» on the cabin heating 
radiators and on the bleed connections, must 
be opened. On the port inboard system check 
that the stop cocks under the front spar cover 
are open. 
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(ill) Unscrew and remove the intercooler 
header tank filler cap and fill the system 
until the coolant is level with the lower 
edge of the filler orific~ 

(iv) Replace the filler caps and run the engine 
for a short period at about 1,000 to 1,200 
r.p.m. to circulate the coolant and sweep 
out any small air pockets in the system. 
Throttle back and switch off before the 
coolant outlet temperature exceeds 40 
deg. C. 

(v) Remove the filler caps and, if necessary, 
add sufficient coolant to restore the levels 
in the header tanks. Replace and wire
lock the filler caps. 

Fuel control cocks 
39. General.-The fuel control cocks 
comprise:-

(i) Four master engine cocks, two on each 
fuel distributor tank. 

(ii) Six ground-servicing cock 
valances of the undercarri 
ments. On each inboar 
inboard valance contains t 
cock, and the outboard val 
and No. 3 tank cocks. 

(iii) One cross-feed co 
fuselage just forw 

or in the 
front spar. 

(iv) One dr . 
port in 

front spar in the 

(v) Two ystem cocks, behind 
the fr in the fuselage. 

40. Disflan the cock valves should be 
if p e and in any case restricted 
. 'nflnl necessary for effective ser

n any of the valves are dismantled 
important:-

To ensure complete cleanliness, since the 
presence of foreign matter will cause 
permanent loss of seal. 
That the parts be kept in sets, as the 
internal parts of each valve are matched. 

(iii) That the seal on the external end of the 
spindle is not disturbed. 

41. As all these cocks are of similar con
struction, one only has been illustrated (see 

F.S·/~ 

fig. 14). The following general instruc 
apply to them all:-

(i) Dismantling and examination:-
(a) Examine the exterior for 

evidence of leakage. 
(b) 
(c) 

Cd) 

~ position of the cotter 
ve(s) in relation to the stops. 

ecure an assembly fixture-1316/ 
13 for a master engine cock, 

3362/FlO for a service cock or cross
feed cock, 3194/Fl for a drain cock, 
2734/F13 for an auxiliary system 
cock-in a bench vice and place the 
valve in the fixture. Alternatively, 
secure the valve in a bench vice, 
gripping lightly by the hexagons only 
(see fig. 14). 

(g) Remove the seal and locking wire. 
Unscrew the base cap (G), using a 
ring spanner-SF .1129 /B for a master 
cock or auxiliary system cock, 
SF.1129/C for a service cock, cross
feed cock or drain cock-exerting 
pressure with the palm of the hand 
so that the last thread will not suffer 
damage as the cap comes out. 

(h) Remove the spring and the thrust 
member. 

(j) Take great care in removing the 
valve plug (F). Invert the valve with 
the open end in the palm of the hand 
and release the plug by a slight 
rotation of the spindle (grip the 
spindle in a fibre-jawed vice, or tem
porarily attach the handle for this 
purpose). Lift the body (B) clear of 
the plug and remove the slipper (B) 
from the plug. Examine the plug, 
wiping the conical surface dry with a 
clean ,hand; rag must not be used. 
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The surface should have a con
tinuous smooth finish free from 
scratches and the edges of the ports 
should be free from burrs. . 

(k) Similarly examine and clean the 
conical surface of the insert in the ... , 
valve body. 

(I) Remove the spindle (C) by pressing 
it into the valve body, taking care not 
to damage the insert. Examinethe 
glands rings (D) which should be 
resilient and show smooth continuous 
edges. 

Note • •• Do not attempt to remove the screw 
from the centre of the spindle. This screw 
has been adjusted to maintain the slipper in 
correct contact with the valve plug with a small 
amount of backlash to ensure seating of the 
conical surfaces of the plug'and liner. The seal 
at the external end of the spindle should not be 
disturbed. 

Cii) To renew damaged gland rings on the 
spindle:-
(a) Cut out the old gland ring (D) with 

a knife. 
(b) With clean petroleum jelly lightly 

grease a gland assembly t 
SF.1l12fB, and slide a new 
ring towards the large end. P 
tool over the spindle en 
the gland into i 
concave face of th 
next to the slopi 

(ill) To re-assemble the va 
(a) Place the slilt>er tride the 

spindle to es, ret 'ngwith clean 
petrole rdts the spindle (C) 
by bearing as far as 
po he small end of the 

fibre-jawed vice and pull 
) on to the spindle with a 
. movement. Leave the 

ve in the position noted 
dismantling. 

Clean the tapered bore of the valve 
with a dry finger and support as for 
dismantling. 

Cc) Oean the valve plug (F) with a dry 
hand, and, fingering the conical 

surface as little as possible, drop it 
into the body so that the "V" groove 
engages the slipper (and, in the case 
of the drain cock, so that the ports 
in the plug agree with the marking 
on the spindle end). 

. (t!) Replace the thrust members 
firmly screw home the base ca 

. Rewire the cap. 

(e) Secure the stop colI 
and control handle 0 

(f) Operate the valve 
that the operatio 
the essential 
Note, para. 
ment of 

.-Mter re-assembly 
pressure-tested with petrol 

nal leakage and for leakage 
lug. 

leakage.-With the outlet(s) 
ed off and an inlet coupled to a 

mp giving an output of 15 lb. per sq. in. 
here should be no leakage from any gland 

or joint for each operational position of 
the valve. 

(ii) Leakage past valve plug.-To each inlet 
union in turn, with the valve closed to 
that union, connect a p~p giving an 
output at 15 lb. per sq. in. Leakage past 
the valve plug should not exceed 5 drops 
per minute, after allowing 5 minutes for 
settling down. 

Engine and fuel cock controls 
43. General.-The control levers, chains and 
tie-rods normally need adjustment only after 
the dismantling of components. The following 
paragraphs give general instructions for rigging 
the engine and fuel cock controls. For details 
of the controls in the power plant see 
A.P.2861A, Vo!. I. 

44. Throttle and propeller controls.
The vertical position of certain levers (see fig. 
16 and 17) relate to the aircraft in rigging 
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position. The front spar web and the engine 
firewalls also are vertical in this position. 

(i) Set the levers on the pilot's control 
quadrant to the mid-travel position. 

(ii) On the inboard engine control boxes on 
the front spar, set the levers as follows 
to obtain the mid-travel position (see 
fig. 16):-

Throttle lever 5 deg. forward of 
vertical 

Propeller lever 21 deg. forward of 
vertical 

(ill) On the outboard engine control boxes, 
set the levers as follows (see fig. 17):-

Throttle lever 35 deg. forward of 
vertical 

Propeller lever 50 deg. forward of 
vertical 

(iv) Connect up all chains on the sprockets ~ 
that the chain ends are approximately 
equidistant from the sprockets. At 
the tie-rods and adjusters and take 
slack. 

(v) On the inboard and out 
firewalls, if the length of 
levers on the upper count 
been' disturbed, the exis 

e 
not 

ould 
liminary 

adjusted to 
ed from the 

the centre of the 

be retained. Other . 
measure the leve 
a length of 3 
centre 

ent. 
ine firewalls, set the 

rods passing through the 
to obtain the mid-travel 

lever 20 deg. forward of 
vertical 

ropeller lever 2t deg. forward of 
vertical. 

On the outboard engine firewalls set the 
levers as follows:-

Throttle lever 47 deg. forward of 
vertical 

Propeller lever 331 deg. forward of 
vertical 

(viii) Fit the connecting rods between the levers 
at the front spar and the top countershaft, 
adjusting the lengths of the rods to suit 

F.S./S 

the positions of the levers as previ 
set. 

(ix) On the lower countershaft on th 
set the single lever horizont 
travel position, and fit the c 
between the two counte 
it to suit the positions 

(x) Pull the controlleve 
the fully-bac osition t the control 
levers on agajLts he rear stops. 

(xi) Connect ~een the engine 
controls s on the counter-
shafts all (see fig. 16 and 17), 
adj ength of the rods as 

e lever on the lower counter
n in the illustrations with the 

onnected, as required for Merlin 85 
he lower arm is required for Merlin 

engmes, when fitted. 
~ Move the cockpit levers to the fully 

forward position and check that the levers 
on the engine are against the forward 
stops. The levers may be 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 
cockpit lever is pushed fully forward or 
pulled fully backward. 

(xiii) Make any adjustments required on the 
control connections on the engines. (See 
A.P.286IA, Vo!. I). 

(xiv) If required, adjust the lengths of the 
levers on the upper counters haft on the 
firewall and the lengths of the connecting 
rods between the spar and the firewall. 

45. Boost cut-out control.-This control 
is fitted on all aircraft, but is only connected 
to Merlin 68 engines. When Merlin 85 engines 
are fitted the cable is coiled and taped to the 
firewall. To connect the control, the operating. 
lever in the cockpit and the quadrant on the 
countershaft at the front spar should be set at 
mid-travel position, and the chains fitted with 
the ends approximately equidistant from the 
sprockets. The quadrant is at mid-position 
when the centre line of the bolt at its outer 
edge is 3·96 in. below the lower surface of the 
skin of the main floor. To adjust the cables, 
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the lever in the cockpit must be pulled back to 
the stop, and the cables tensioned by means of 
the turnbuckles. When the cockpit lever is 
released, the engine levers must return to the 
stops, and the cables between the inboard 
engines and the cable junctions, and between 
the outboard engines and the springs at nose 
ribs 4A, must be slack. In this position the 
springs should be extended to 5·4 in., measured 
between the centres of the attachment bolts. 

46. Fuel cock controls.-To set the fuel 
cock controls between the levers on the pilot's 
quadrant and the sprocket assemblies on the 
front spar, set the levers and the Teleflex 
connections at mid-position, connect up the 
chains and tie-rods with the chain ends approxi
mately equidistant from the sprockets, and take 
up all slack. The setting of the Teleflex controls 
between the front spar and the fuel cocks is 
shown in fig. 15. For information regarding 
Teleflex controls see A.P.l464B, Vol. I, Part 5, 
Sect. 6, Chap. 6 (Old Publication) or 
A.P.1464D, Vol. I, Part 2, Sect. 2, Chap. 3 
'(New Publication). 

Hydraulic SYStCDlS 

General 
47. Installation diagrams of the e 
hydraulic system circuits ar . 
to 21 inclusive. These 
identification markings 
numbers. For the turret s 
In all servicing opera.ns hydraulic 
system absolute cle . ess ential. Qean 
fluid only must b ettfiiIing or topping 
up, and the cont eIs, etc., used for 
holding the r the reception of 
draine scrupulously clean. After 
a cont carefully cleaned it should 
be a small quantity of clean 
flui en be thrown away. 

er pipes are disconnected, the 
d pipe ends should be blanked off 

st entry of dirt, and when drain plugs or 
oth components are removed they must be 
carefully examined to see that they are free 
from dirt before being re-assembled. Any 

length of new pipe or a new coupling should be 
thoroughly flushed out to ensure freedom from 
dirt before being fitted. 

Filling 
49. The following is the procedure for 
the complete circuit:-

(ii) Fill the hydraulic rese 
specified in the Leading 

(iii) Drain the No. 1 fue 

(iv) Open the jettison 
access panels b 
washers, an 
extend. 

d return lines by 
ery self-sealing coup

stay between each pair of 
support beams. 

t e hose connections at each 
services pump and connect a 

ard ground test rig, Stores Ref. 
/172, having a pump of the same type 

as that on the aircraft (see A.P.2306B). 
Tighten the Avery couplings. 

(vii) Set the undercarriage and bomb door 
controls in the UP position, and the flaps 
control in the neutral position. 

(viii) Commence to fill the system by running 
the test rig at its lowest speed, at the 
same time maintaining the fluid level in 
the reservoir. It is important to screw 
down the reservoir cap while operating 
any circuit, and to fill-when necessary
with the test rig stopped. 

(ix) Operate the undercarriage circuit at least 
twelve times to ensure that all air has 
been expelled. 

(x) Operate each of the remaining systems 
several times to fill completely both sides 
of the jacks and the jettison . system. 

(xi) Inflate the hydraulic accumulator to the 
pressure given in the Leading Particulars. 

(xii) Re-pack the jettison pipes as described in 
para. 61. 
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Bleeding 
50. The system should be bled after any 
component has been removed or a new length 
of pipe inserted, and during this operation the 
aircraft should be jacked. Connect the ground 
test rig (see para. 49 (v) and (vi)). 

51. To bleed the main wheel and bomb 
door circuits.-

(i) Set the main wheel and bomb door 
control valves in the UP position. 

(ii) Disconnect the jack piston rods from the 
bomb doors, and the operating links 
from the undercarriage doors. 

(iii) Pump with the ground test rig until the 
jacks are fully closed, then switch off the 
test rig. 

(iv) Slacken off the bleed plugs on the rod 
side of the piston. 

(v) Pump with the aircraft hand pump until 
air bubbles cease to appear and fluid . 
ejected. 

(vi) Tighten and lock the bleed 
(vii) Top up the reservoir. 

(viii) .Move the main wheel an 
control valves to the DO 

(ix) Repeat (iii) to (vii), 
will now fully exte 
bleed plugs on 
the jacks 

(x) Reco 
bomb 
the un 

on rods to the 
operating links to 

e oors. . 
52. To.e ap circuit.-

(i) ve th~ ( erating ~lever on the control 
1he flaps DOWN position. 
ith the ground test rig until the 

is completed and switch off the 
st rig. 
lacken off the bleed plugs at the end of 

he jack into which fluid is being fed. 
(iv) Pump with the hand pump until air 

bubbles cease to appear and fluid is 
ejected. 

(v) Tighten and lock the bleed plugs. 
(vi) Move the operating lever on the control 

valve to the flaps UP position. 
F.S./6 . 

(vii) Repeat the procedure, Cii) to (v), 
time slackening off the bleed pIu 
opposite end of the jack when th 
is completed. 

Operational tests 
53. When the system ha 
bled it is necessary to test e 
any operational te are 
necessary to jac raft a connect the 
ground test rig ( (. and (vi)). No 
leakage should delivery pipes 
under full op ssure. The circuits 
should also the hand pump in 

espective control valves. 

units.-
t, release the spring catch and . 

the control valve lever to the UP 
on. 

To lower, move the control valve lever 
to the DOWN position. When the jacks 
are fully extended the retracting strut 
joint should lock in the pawN position. 

Flaps.-
(i) To lower, move the operating handle to 

the DOWN position; when the desired 
angle is reached, return the handle to 
the neutral position and the movement of 
the flaps should stop immediately. 

(ii) To raise, move the operating handle on 
the control valve from the neutral 
position to the UP position. When the 
desired angle is reached or the flaps are 
in the fully UP position return the handle 
to the neutral position. 

56. Bomb doors.-
(i) To lower, move the control valve lever 

to the DOWN position. 
Cii) To raise, move the control lever to the 

UP position. For the method of adjusting 
the bomb door jacks, see para. 98. 

57. Fuel jettison system.-The jettison 
system should be operated at least once a 
month to prevent the synthetic rubber rings 
sticking to the valve piston barrels and spindles. 
For this purpose, the No. 1 fuel tanks should be 
empty. If it is desired not to drain the 
tanks, refer to para. 59. 
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58. To operate the system, move the lever on 
the pilot's floor from NORMAL to JETIISON 
position. Check that the jettison and air valves 
are now open. Return the lever to NORMAL 
position and check that the valves have closed 
(see para. 60). After operating the system, 
re-pack the jettison pipe as described in para. 61. 

59. To operate the system without first 
draining the tanks:-

(i) Detach the shearing washers and allow 
the jettison pipes to extend. 

(ii) Place a 50-gallon container beneath each 
pipe. 

(ill) Check that the accumulator gauge shows 
not less than 700 lb. per sq. in.: if 
necessary, operate the hand pump until 
it does. 

(iv) Operating the control quickly, so as to 
jettison the minimum amount of fuel, 
move the lever to JETIISON, then return 
it to NORMAL, at the same time, carefully 
check the operation of the air inlet valves. 

(v) Allow the jettison pipes to dry; then 
replace the pipes and reset the valves as 
described in para. 61, using the original 
shearing washers. 

60. If the air inlet valve has stuck in the 0 

position after the jettison system h 
tested:-

(i) Ensure that the jettis 
on the pilot's floor 
NORMAL. 

(ii) Open the inspection e top skin 
of the main plan. a hydraulic 
pipe connectio in the of the fuel 
tank, and reed plug from 
the jettison vent. Connect an 
air p urce of compressed 
a' t in. B.S.P. female 

sed by the removal of the 

g air pressure until the 
oses. The pressure must not 
850 lb. per sq. in. 

Isconnect the air line and replace the 
drilled plug in the vent. 

Note • •• This operation does not ensure that 
the valve will not stick the next time the 

jettison system is tested, and it may be neces
sary to close the valve by this method on each 
occasion. 

Resetting the jettison valve 
61. When the fuel jettison system has b 
operated it is necessary to reset the val 
follows:-

(i) Ensure that the jettiso 
between the double 
deterioration due to p 
with fuel. To dry th 
drained, close and 
times, repeat th 
later, and allow 
extended po' 
minutes. 

(ii) Check 
cl~ed 

(ill) ~e: ettison lever in the cockpit 
MAL position. 
a new shearing washer (a 

towed inside the hinged door). 
ssential that the correct washer, 

o. 24JF.4005 (Stores Ref. 26EAJ 
2) be used. 

Pack the jettison pipe as carefully as 
possible into the pipe casing and swing 
the door back into place. It shoUld be 
seen that the opening in the door is 
concentric with the jettison valve spindle. 
If it is not (e.g. after a tank has been 
replaced) the ring on the door should be 
removed by drilling out the pop rivets 
which secure it, and a new ring, Pt. No. 
6/P.1838 (Stores Ref. 26:EAj7413) fitted 
in the required position. It should be 
noted that the forward edge of the door 
must be inset a minimum of "* in. into 
the main plane surface. 

(vi) Remove the nut at the end of the spindle, 
allowing the collar to slide off the spindle. 

(vii) Place the new shearing washer over the 
collar and replace the collar and nut on 
the spindle. Ensure that the washer is 
concentric with the valve spindle. The 
nut should be tightened until it is hard . 
against the seat on the spindle. 

Note • •• This valve is described and illus
trated in A.P.1803, Vol. ~. 
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Faults and their remedies 
62. Faulty operation of the hydraulic system 
may be caused by mechanical defects as well as 
faults in the system itself. Faults can usually 
be traced by noting the behaviour of each 
hydraulic circuit, and this must be done before 
removing a component from the aircraft. If 
any circuit responds correctly "lo both the 

engine-driven pumps and the hand p 
follows that the pumps are satisfa 
study of the diagram of the system (se 
together with evidence obtaine 
working of the system, will usu 
locate the fault. A list of 
causes and the remedial 
Table I. 

TABLE I 

HYDR.AULlC SYSTEM FAULT LOCATION AND RE 

Symptom 

All services inoperative 

All services operative 
but no pressure shown 
on gauge 

External leakage 

Sluggish movements of 
all services 

Sluggish movement of 
a particular service 

F.S.rt 

Fault 

Loss of pressure 

Loss of pressure 

Loss of pressure 

Internal leakage 

Air in the system 

sive clearance in engine
en pump(s) allowln, fluid to 

escape from the pressure side 
to the suction side of the 
pump(s) 

Fluid leaka,e past ,lands in 
control valve 

Fluid leaka,e past valve in cut
out 

Fluid leakage past glands in 
Jacks 

(i) Mal-alignment of Jacks, 
causing side load on 
extended piston rod 

(11) Mechanical Interference 
between moving parts 

(Ill) Presence of foreign matter 
between moving parts 

(Iv) Increase of friction due to 
excessive tightening of 
glands, etc. 

Ramad, 

Fit new pump(s) 

iFit new gauge 

Tighten connections 
and if necessary fit 
new sealing washers 
or couplings 

Fit new pump(s) 

Fit new glands 

Dismantle valve and 
inspect for wear. If 
necessary fit new cut
out 

Fit new glands 

Bleed the circuit 
(see para. 50-52) 
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Servicing of components 
63. For the servicing and testing of hydraulic 
components, see A.P.1803, Vol. I. 

Cleaning hydraulic fluid filter 
64. A high-pressure filter is fitted on the rear 
face of the front spar on the port side of the 
fuselage. When it is necessary to clean this 
filter:-

(i) Relieve all pressure in the system. 
Cii) Drain the fluid from the filter by 

removing the plug at the bottom. 
(ill) Unscrew the bottom half of the· filter. 
(iv) Withdraw the filter element and the 

by-pass spring. 
(v) Unscrew the wing nut at the bottom of 

the filter element, remove the end cages 
and take the filter element out of the 
perforated cylinder. 

(vi) Remove the spring clip from the filter 
element and unroll the element. 

(vii) Thoroughly wash the element, also the 
filter casing and the spring, in filtered 
petrol. 

(vill) Re-roll the element and refit the spring 
clip. 

(ix) Replace the element in the perfora 
cylinder, and refit the end cage 
wing nut. 

(x) Screw in the drain plug tw 
threads. 

(xi) Replace the filter an 
checking by feel th 
wing nut is located 

(xii) Screw together th.,h 
(xiii) Tighten the drain pI 

I units and the tail wheel 
ean and free from mud, particu

ee joints on the retracting struts. 
eather this joint should be cleared of 

and dirt and lubricated after each flight. 
Wh the main wheel units are down and the 
aircraft is resting on the wheels, jury struts, 
Pt. No. I/U.631 (Stores Ref. 26EA/I0206) 

must be fitted between the top joint of the 
shock-absorber strut and the joint at the centre 
of the retracting strut. These will enable towing 
or servicing to be done without any danger of 
inadvertent retraction of the main wheel units. 

Main wheel units 
66. General.-The main wheel 
trated in Sect. 7, Chap. 5 
operating and emergency lowe 
shown in fig. 18 and 21, and 
setting the undercarriage d 
para. 82. 

67. The alignment 
the DOWN positio 

g struts in 
essure applied 

t pressure of the 
t e hinge pin of the 
than 0·20 in. below, 

to the jacks at t 
system, is so a . 
knuckle' . 
or 0·10 
at each 
che 

a me joining the hinge pins 
strut. The amount is 

ans of a thread stretched 

val of wheel.-To remove a 
eel, the aircraft should be jacked as 

and described in fig. 2. When the 
ai aft is in this position:-

(i) Disconnect the pneumatic brake pipe at 
the bottom of the flexible tubing. 

(ii) Support the wheel with blocks of wood. 
(ill) Remove the setscrew in the locking plate 

which locks the stud (fig. 25, item Nl), 
and remove the plate. 

(iv) Unscrew the stud (Nl) and remove the 
bolt and saddle washers. 

(v) Lower the wheel and axle, and remove 
the packing blocks from the ends of the 
axle. 

(vi) Remove the six nuts and bolts securing 
either brake shoe carrier to the axle, and 
pull off the carrier. 

(vii) Drive out the axle, with the remaining 
carrier attached, from the wheel hub. 

Note ••• The inlet ports of the brake I 
cooling vanes must be on the port side-this 
is a point to be kept in mind when re-.fitting 
a main wheel. The inlet ports, being larger 
than the oudet ports, are easily distinguishable. 
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69. Removing and refitting tyre.-The 
procedure is described in A.P.2337, Vol. I. 

Main wheel shock absorber struts 
70. General.-The main wheel shock
absorber struts are illustrated in fig. 25. For 
the method of filling the struts with fluid, see 
para. 73 and 77, and for inflating the struts, 
see para. 74. The fluid to be used is D.T.D.44D 
(Stores Ref. 34Aj43 and 141). 

71. Inflation adaptor.-The standard in
flation adaptor, (Stores Ref. 4GJ2433), can be 
used. 

72. Fluid level check.-The level should 
not be checked immediately after landing or 
taxying. To check the level proceed as 
follows:-

(i) With the aircraft standing on its wheelL 
remove the dust cap from the inflation 
valve, and fit the inflation adaptor 
Sect. 4, Chap. 2, fig. 4). 

(ii) Allow air to escape gradually 
up the gauge head and slow 
the air release screw until 
fully compressed. 

(iii) If, in the final stage 
spray of fluid and a' r 
fluid level is corr 
be re-inflated ( 

(iv) If only . is b 
toppi 

73. Topp 
level needs t 

(i) Witt t standing on its wheels 

F.S./8 . 

th ock absorbers fully closed 
ttie inflation valve to a component 
, using an inflation adaptor. 
fluid into the strut until the 

ressure begins to rise rapidly. Do not 
allow the pressure to exceed 2,325 lb. per 
sq. in. 
Slowly release the pressure by screwing 
up the adaptor gauge head and unscrewing 
the release screw, and make the check 
indicated in para. 72 (iii). If necessary; 
pump in more fluid and repeat the 
pressure releasing operation until a spray 
of fluid and air is blown off. 

(iv) Disconnect the test rig and connec 
adaptor to an air pump. 

(v) Inflate to the correct pressur 
extension (see Leading Parti 

(vi) Remove the air pump a 
adaptor and replace 
dust cap. 

74. .-To check 
the pressure 
aircraft standin 

as fo s, with the 
gro.d:-

(i) Remove 
valve, 
Sect. 

rom the inflatio n 
inflation adaptor (see 

, fig. 4) and test the air 
struts. 

(ii) 
pr 

extension of the strut and 
with the dimension given in the 

ee fig. 2,3). 
e pressure is below the minimum 

given for the corresponding dimension 
close the inflation valve, remove the dust 
cap from the end of the adaptor and 
attach an air pump. Re-open the 
inflation valve and inflate the struts, 
checking the dimension at intervals, until 
the pressure and extension are within the 
limits given in the table. 

(iv) Close the inflation valve, disconnect the 
adaptor and replace the dust cap on the 
inflation valve. 

75. Deflating.-To deflate the strut, remove 
the dust cap and fit an inflation adaptor. Release 
the pressure by screwing up the gauge head and 
unscrewing the air release screw. 

76. Dismantling .-

WARNING-
On no account should any bolts or connections 
etc. be removed without first deflating the struts. 
Failure to observe this precaution may result in a 
serious accident. 
Dismantling should only be necessary after a 
long period of service or after accidental 
damage. The following is the sequence of 
operations involved in dismantling a strut 
(see fig. 25) which has been removed from the 
aircraft:-

(i) Deflate the struts (see para. 75). 
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(ii) Unscrew the balance pipe union nuts, 
disconnect the bracing and separate the 
struts. 

(iii) Unlock and remove the inflation valve 
(0) and the balance pipe connection (Gl) 

(iv) Unscrew the ferrules from the two 
screwed rods (SI) and remove the two 
setscrews to free the end fitting (G) and 
inner cylinder assembly from the main 
outer tube. 

(v) Withdraw the shock-absorber assembly, 
together with the lower sliding member 
(M) from the top of the main outer tube. 
Slide down the distance piece (K) until 
the locking screw (RI) is accessible 
through the clearance hole in the sleeve. 
Remove the locking screw. 

(vi) Unscrew the lower sliding member (M), 
then remove the locking pin and unscrew 
the stop nut (ZI) to free .the fitting (VI). 

(vii) Remove the screw securing the fluid 
cylinder to the piston rod (YI), unscrew 
the cylinder from the piston rod and 
remove the cylinder. Unscrew the 
damping valve assembly (HI) from the 
end of the air chamber (H), using spanner 
S.T.205. 

(viii) Slide the damping valve assemb 
off the piston rod (YI) and unsc 
cover plate of the valve asse 
the valve. 

(ix) Unlock and unscre 
using spanner S.T. 

(x) Remove the sPacFr 
ring (1). 

gland 

(xi) Remove the 
and unscrew 
S.T.25 

(xii) ove the grease nipples 
the attachment sleeves 

, and unscrew sleeve (Bl) 
. om of the main outer tube. ' 

w the sleeves (AI) and (BI) and 
rew them from each other. 

The bronze liner (Ll) is not to be removed 
from the tube CA). If necessary, a new 
tube (A) complete with liner (L1) must 
be fitted. 

77. Filling and inJlating.-When, after 
complete dismantling, the strut requires filling 
with fluid, the following instructions must be 
carefully carried out for each strut separately 
(see fig. 25). 

(i) With the fluid cylinder and air chamber 
sub-assembly complete, the balance ' 
connection and inflation valve 
insert the strut upright in test cage 
J.3163, set the sliding me ·thin 
limits of its travel, and att o~t 
test rig to the balance ·on. 

(ii) Pump in fluid until 
rapidly. It must n 
per sq. in. 

(iii) Allow fluid and 
by gently 0 

valve. 
(iv) Repeat ii) and (iii) until a 

obtained, and test to 

(v) 

fl"'" 0 
2,32 sq. in. 

ss the strut, allowing all 
d to drain completely. 

g the strut fully compressed, 
e to 50 lb. per sq. in. Disconnect the 
p and depress the valve, thus blowing 

ff any surplus fluid. 
(vu) Complete the reassembly of the strut, 

taking care not to lose any fluid, and then 
re-inflate to 50 lb. per sq. in. 

(viii) Apply the check described in para. 72. 
(ix) Finally, after filling both struts, connect 

the bracing and the balance pipe, and 
inflate both struts through either inflation 
valve to the correct pressure at full free 
extension (see Leading Particulars). 

78. Testing.-With the unit deflated, 
connect a component test rig through the 
inflation adaptor, and pump in fluid to a 
pressure of 2,325 lb. per sq. in. This pressure 
should be maintained. Any fall in pressure 
unaccompanied by visible leakage at the sealing 
washer under the inflation valve will be due to 
leakage:-

(i) At the fitting (L). Leakage will be visible 
on removal of the end cap (G). 

Cii) At the gland ring (J). Fluid may even
tually appear at the bottom of the main 
outer tube (A). 
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79. Leakage oJjluid or loss oJ pressure.- . 
(i) Ifleakage occurs round the sealing washer 

under the inflation valve, tighten the 
valve body. If this is ineffective, deflate 
the strut, remove the valve and renew the 
washer. . 

(ii) If leakage occurs from the inflation valve 
itself, deflate the strut and renew the 
complete inflation valve unit. 

(ill) Should leakage occur from the sealing 
washer under the stack pipe (L), deflate 
the unit, remove the stack pipe and· renew 
the washer. 

(iv) If leakage of fluid or loss of pressure 
occurs and cannot be traced to the 
inflation valve or sealing washer, deflate 
the strut and then dismantle (see para. 
76 (i) to (v)). If fluid is found in the 
lower sliding member (M), leakage frdtl 
the sealing washer (Xl) is indicated. T 
remedy this, it will probably be nece 
to renew the sealing washer. Proc 
in para. 76 (v) to (vii). 

Cv) Ifno leakage is apparent fi 
washer (Xl) continue dis 

. para. 76 (vi) to (vii) 
tighten the gland nut ( 
S.T.699, and if th' 
the gland. 

wheel units 
ckes.-The arrange

s is shown in fig. 24. They 
ore leaving the manufac-

d d need no adjustment. If, 
e~t is damaged or new retracting 
tted, the latches may be re-set by 
e adjustable side stays (C). These 

e so adjusted that the lever (K) will 
ct the stop (M) when the upper and lower 
ns of the strut are truly in line. It is 
tant that when the unit is locked in the 

"up' position, the "up" latch (J) is forced 
back n in. to ensure a positive bearing on the 
"up" catch tube. This ~~!!ditiQtl can. be 
obtained by means of the two tiiriibuckles at 
each end of the catch. Also it is important that 
a clearance of i in. be maintained between 
the top of the catch tube and the latch (1). 

F.S./tJ 

81. Hydraulic jacks.-If adjustment 
required, refer to. fig. 24, and:-

(i) Remove the bolt (H). 

(ii) With fluid pressure applie 
at the cutting-out pressure 0 

adjust the jack piston 
the bolt (H) can jus 
straining the retrac . 

(ill) Unscrew rk-end additional 
half-turn nd+ck the bolt (H) 
(the addi is to ensure that· 
the jac not bottom before the 
latch y engaged). 

tting main wheel 

ack the aircraft and chock the tail wheel 
(see fig. 1). 

ii) Remove both the pins securing the 
adjustable ends of the arms to the 
rotating pins on the doors. 

(ill) Retract the main wheels. 

(iv) Push one of the doors into. the closed 
position and adjust the adjustable end of 
the arm until the door is held in the 
closed position by the arm when the pin 
is fitted. 

(v) Repeat this procedure with the opposite 
door. . 

(vi) Lower the wheels and fit the pins to the 
. rotating pins on both doors. 

(vii) Raise the wheels and check that the 
doors close correctly.· 

Toil wheel unit 
83. General.-The tail wheel is illustrated 
in fig. 26. For the method of topping up and 
inflating the strut, see para. 86, 87 and 88. The 
fluid to be used is D.T.D.44D (Stores Ref. 
34A/43 and 141). 

84. Removing tail wkeel.-To remove 
the tail wheel refer to fig. 26 and:-

Ci) Jack the aircraft (see fig. 3). 
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(ii) Remove the two bolts (El) to free the 

axle (PI). . 
(ill) Fit plug, Pt. No. S.T.530, into the axle. 

Fit tube, Pt. No. S.T.53l, over the plug, 
and drive the axle from the wheel. 

85. Removing and refitting tyre.-The 
procedure is described in A.P.2337, Vo!. I. 

Tail wheel shock.-absorber strut 
86. - Fluid level check.-The level shou1d 
not be checked immediately after landing 
or taxying. To check the level:-

(i) With the aircraft standing on its wheels 
remove the inflation valve dust cap and 
fit a standard inftation adaptor. 

(ii) Allow air to escape gradually until ·the 
unit is fully compressed. 

(iii) If at the final stage of compression a 
spray of fluid and air is blown off, the 
fluid level is correct and the tail may then 
be jacked and the strut reinftated (see 
paJ:'a. 88) to the correct pressure at full 
free extension (see Leading Particulars 

(iv) If air only is blown off, the fluid le 
requires topping up (see para. 87). 

87. Topping up with Jluid.-
(i) With the shock absorber fully c 

and having removed the d 
the inflation valve 
a standard adaptor 
rig. 

(ii) Pump fluid into bsorber until 
rapidly. Do 

exceed 1,200 lb. 
the pressure b~ns 
not allow the pr"&su 
per sq. i 

(Hi) Slowly r 
up 

pressure by screwing 
gauge head and un

elease screw, and 'allow 
bsorber to compress fully. 
the rig from the inflation 

d connect an air supply. 
the tail and inflate to the correct 

ressure at full extension (see Leading 
articulars ). 

. ) Disconnect the air supply, remove the 
inflation adaptor, and replace the inflation 
valve dust cap. 

88. InJlation pres...,.e check.-The strut 
inflation pressure should be checked with the 
aircraft standing on the ground:-

(i) Remove the dust cap from. the inflation 
valve, c01l\lect a standard inflation adap 
tor, and check the air pressure in th 
strut. 

(ii) Measure the ;xtensioQ of the st 
check it against the dim ion gi 
the table (see fig. 23) e press 
is within the limits s* is 
serviceable. 

(ill) If the pressure is 
for the dimensio 
(a) Close th 

dust 
and: 

e, remove the 
d of the adaptor 

ir supply. Re-open 
ve and inflate the 

pressure and extension 
the limits given in the 

the aircraft until the strut is 
y extended. The pressure in 

e strut in this condition must 
be that given in the Leading Particu
lars. If it is not, the fluid content 
is insufficient and the unit must be 
partly dismantled and refilled with 
fluid (see para. 93). 

89. DeJlating.-To deflate the strut, fit 
a standard adaptor to the inflation valve and 
release the pressure by screwing up the gauge 
head and unscrewing the air release screw. 

90. Dismantling.~ 

WARNING.-
On no account should any. bolts, connections, 
etc., be removed before the strut is deflated. 
Failure to observe this p"ecaution may result 
in ,: serious accident. 

To dismantle the tail wheel strut refer to 
fig. 26 and proceed as follows:-

(i) Remove the complete unit (see Sect. 5). 
(ii) Deflate the strut (ste para. 89). 

(iii) Remove the wheel and axle (see para. 84, 
sub-para. (ii) and (Hi» . 

(iv) Remove the set-screws CB) and the 
inflation valve (Ml). This will release 
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the main outer tube (M) which must 
then be drawn down from the top of 
the strut to expose the dowels (C).' 

(v) Extract the dowels (C), remove the end 
fitting (A) and then slide the main 
outer tube (M) from the top of the strut. 

(vi) Using tool S.T.721, unscrew the ferrules 
(X) from the screwed rods securing 
fork (W) into the bottom of the lower 
sliding tube (L) or (Ni). Extract the 
rods. 

(vii) Extract the wheel fork assembly from 
the tube (L) or (Ni). This will free 
the retaining'plate (T), and, in the case 
of tube (L), liner (R). The ai~ cylinder 
(F), together with the diaphragm and 
cam (Gi) assembly, can then be pushed 
down through the lower sliding member 
and extracted from the bottom. 

(viii) Remove the locking grub screw and, 
using spanner S.T.781, unscrew the 
gland nut (G), remove the distance 
ring (H), gland ring (J), and spacer (L 

(ix) Using spanner S.T.7I9, un 
retaining nut (K) to free the to 

(x) Remove the four set-scre 
free the cam (Gi) and tl).e 
sub-assembly from the 
cylinder (F). 

(xi) Remove the nut from 
the cover plate, . 
and damping va 

(xii) Remove t 10 'p and unscrew 
gland t er S.T.2S2 if 
it is re ring (Ai). 

(xiii) Remove t-screws (Yi) to release 
the eJJi rI from the sleeve (S). 

No '-The eeve (S) must not be 
fife bottom of the main outer 

embling .-In general, re-assembly 
reversal of the dismantling procedure, 

t as the unit must be filled with fluid 
ring assembly the following instruc
ns should be observed:-

(i) Rebuild the air cylinder (F) with 
diaphragm assembly and cam (Gi). 
Note: When a Brico R.l43 ring (0) is 

fitted in place of an S.P.593j8 ring, the fitted 
gap is to be adjusted, by filing, to 0'006 in.-
0·010 in. 

F.S./IO 
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Serricinc: 

(ii) Fit the cam (Ji) into the lower 
member (L) or (Ni), taking 
position the key (Ki) correctl 
securing the cam in position . 
nut (K). When the lower s 
(L) is used the liner (R) must 
into (L) at this stage. 

(Hi) 'Using the sleeve S. 
air cylinder embly 
sliding tub the bo 
the retaini ) .• 

(iv) Build up fork assembly 
complet (Ai) and gland 
nut (Bi no the bottom of the 
low e and refit the screwed 

s (X). 
acer (Ll), gland (J), distance 

and gland nut (G) over the air 
(F) (using sleeve S.T.528. when 

g the gland ring), but do not at 
. s stage insert these members into the 

ower sliding tube. 
vi) Fit the inflation valve (Mi) into the air 

cylinder and carry out the filling instruc
tions contained in para. 92, sub-para. 
(i) to (v). 

(vii) Enter the lower sliding member assembly 
into the bottom of the main outer tube 
(M). 

(viii) Replace the end fitting (A) over the top 
of cylinder (F), the main outer tube 
being drawn down sufficiently to enable 
the dowels (C) to be replaced. Then 
slide the tube (M) up over the end fitting 
(A) until the set screws (B) can be 
replaced. 

(ix) Carry out the instructions contained in 
para. 92, sub-para. (vi) to (viii), to com
plete the filling and inflating procedure. 
Refit the wheel and axle into the fork. 

92 •• Filling and inflating.-
(i) With the strut assembled as instructed in 

para. 91, sub-para. (i) to (vi), and the 
unit upright and fully extended, connect 
a standard inflation adaptor to the 
inflation valve (Mi) and pump in fluid 
until it completely fills the lower sliding 
member and overflows from the top 
edge. 



LINCOLN B MK. 1 AND 11 

General .Serrieinr: 

(ii) Unscrew the inflation v8Ive and fit 
sealing plug S.T.784 in its place. 

(iii) With the gland housing still full of fluid 
and the unit fully extended, insert the 
spacer (Ll) and gland ring (1), using 
sleeve S.T.720 to facilitate fitting of the 
gland ring. 

Note.--While pressing the. gland ring 
dowp. into position, fluid must be released 
past the gland ring by the careful use of a 
smooth wooden or metal spoon. 

(iv) Refit the distance ring CH) and the gland 
nut (G), using spanner S.T.7S1 to tighten 
the gland nut. Replace the gland nut 
locking grub screw. 

(v) Complete the re-assembly of the strut 
as described in para. 91, sub-para. 
(vii) and (viii). 

(vi) Remove the sealing plug S.T.784, and
fully compress the strut. Refit the 
inflation valve, attach the adaptor and 
pump in fluid to extend the strut. 

(vii) Extend and compress the strut b 
alternately pumping in fluid and operatin 
the inflation valve until bubble-fr 
fluid is expelled from the inflation 
during compression. Then disco 
the fluid pump and connect 
to the inflation adaptor .. 

(viii) Inflate to the corr 
free extension (see 
Oose the infla' 
the air line and i 

93. 

the inflation vi'e 

't deflated, con
~g"'llllhrloull:h a standard 
pump ID fluid to a 
sq. in. This pressure 

or loss 0/ pressure.
fluid may occur at the 

points:- . 
) At the gland ring (AI). Leabge at 

. this point will eventually cause fluid 
to appear at the junction of the 
lower sliding member (L) and the 
wheel fork (W). 

Cb) At the gland ring (1). Fluid will 
eventually appear at either the top 
or bottom ends of the main outer 
tube (M). . 

In both cases the unit must be dismantled and 
the affected ring renewed. At the same . 
any metal parts in sliding contact shou 
examined for scoring or other damage 

(ii) Loss of air pressure m 
without external indi 

(a) Loss of pressure 
failure of the i 
the sealing w 
both of 
externall 

ough 
(Ml) or 

the valve, 
be tested 

of the core of 
lve or renewal of 
r will be necessary. 

the 
the 

. ng a new inflation 
care must be taken that the 
of core, i.e. the one bearing 

t e end of the valve pin, is used. 

oss of pressure can also occur past 
the head of the stack pipe (E), which 
will not be apparent externally, 
but will be visible in the counter 
bore at the head of cylinder (F) 
when fitting (A) has been removed. 
This can only be· removed im
mediately if the stack pipe is of 
the hexagon-headed screwed-in type, 
when the sealing washer under the 
head can be renewed. If leakage 
is experienced past the head of the 
soldered-in type of stack pipe the 
complete air cylinder (F) must be 
renewed. 

Miseellaneous 

Propeller feathering tests 
95. When prppeller feathe"ring tests are to be 
made on the ground, an external battery must 
be used. It is essential that this be fully 
charged, to avoid damage to the switch 

, solenoids. 
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Vacuum system test cock 
96. A test cock is fitted in the vacuum pipe 
extending aft. on the starboard side of the 
fuselage (see Sect. 4, Chap. 2, fig. 4, and 
Sect. 11). This cock enables an external suction 
pump to be connected when it is required to 
test the rear section of the vacuum system .. 
The external-access door to the cock is located 
on the starboard side just aft of the bomb 
compartment. 

Draining A.S.I. system 
97. The drains in the A.S.1. system consist 
of short vertical lengths of pipe, sealed at the 
lower end. To drain the system these drain 
pipes are disconnected and removed and any 
water shaken out. For the location of the drains, 
see the relevant illustration in Sect. 11. 

Landing lamp adjustment 
98. For instructions on making adjus 
and for other' servicing notes 
A.P.1095A, Vol. I. 

Method of adjusting t 
doors 

99. 
(i) Drain the bom 

(ii) Disco 
pins 

(iii) Fully 

(iv) Cl. r in turn and hold it Bush 
·th th lage to ascertain the adjust-

r4lulred for each jack. 

n the lockn~t, screw the eye-bolt in 
ut, to shorten or lengthen the jack, as 

required, and tighten the locknut. 

Lower'the doors, then extend the jacks 
and connect to the doors. 

F.S./ll 
P7879 hI IGS29 7/45 1050 C & P Gp. 1 

(vii) To check the adjustment, close each 
in turn, then close both togethe 
should meet evenly along th 
length of the joint. Any sag 
exceed i in. 

(viii) Sagging in excess of i in 
by closing the door 
inside the skin line a 
door slightl . de th 

for windscreen and 
-icing require to be 

en drained in the course 
any other cause. 

is important, when replacing or 
rmg the main 'fixed aerials, that the 
ator immediately forward of the fin is 

ed with a ~l2" in. dia. aluminium rivet instead 
of the standard split-pin. This is to provide a 
weak link in the aerial and so prevent damage 
by over-tensioning. 

Swinging D.R. compass 
102. When swinging the D.R. compass the 
entrance door must be closed. 

Sanitary . closet 
103. It is important that the sewage should 
always be covered with liquid; if necessary add 
water occasionally. When cleaning the closet 
the sewage container can be 'removed by means 
of a wire handle attached to it. It should then 
be emptied and swilled out. Before recharging. 
the closet the "Elsanol" chemical should be 
well stirred. One pint of the chemical should 
be then added to lit gall. of water and well 
mixed. Care should be taken to see that the 
chemical is not exposed to naked light. 
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SliNGING EYEBOLT PT No. I/u 549 
(STORES REF.26EA/3386) 

UJ.T. No. 13 
UJT. N •. 10 BEAM pt No.I/U.SS8 
BEAM PT. No.I/U.741-----"'----...... ~--------~----...Ii===lL (STORES REF. 26EA/ 
(STORES REF. 26EA/32090) 15-lOM HYDRAULIC JACK /STORES REI: 4L/2289) 

MUTRESruS (sroREs R£F.4L/2292)OHITTING TElESCOPIC 

8EAM PT. No. 2/U765 
(STORES REF. 26EA/32110) 

BEAM PT. NI. 11 U 765. 
(STORES REF.26EA/32109) 

FIG. 

I 

ADAPTER. MK.21 (STORES REf. 4L/Z302) 
JACKING PAD PT. No. 2/U5SI (STORES REF. 26 EA/l840) 

IB 16. 

=11=~;;o=o-i~==II== 

FT BY MEANS OF THE SLING. 

I PADS AT THE OUTER JACKING POSITIONS 
R AS SHOWtIAND INSERT THE HAIN JACKS. 

THE lifTING GANTRIES AND BEAMS AT HAIN PLANE 
OR STEADYiNG PURPOSES. 

TO JACK THE AIRCRAFT FOR UNDERCARRIAGE 
RETRACTION TESTS. 

L ~ER RAISE OR SECURE THE TAIL OF THE AIRCRAFT AS FOLLOWS:. 
fA) USE THE TREStlE SHOWN IN FIG.3 TO RAISE THE TAIL. 

OR 
(B) CHOCK AN~ANCHOR THE TAIL Mill JACKING. 

2.INSERT THE HAIN JACKS AT THE INNER JACKING POSI'lIONS 
WITH TRAILING LEGS OUTlOARD. 

).RAISE THE HAIN ~CKS KEEPING THE. AIRCRAFT LEVEL 
LATERALL V. AND FOLLOW UP WITH THE TAIL TRESTLE 
(WHEN USED) FOR STEADYING PURPOSES. 

GANTRY. STORES R£F.4L/1245 

FIG. 

JACKING COMPLETE AIRCRAFT I 
PP]S96 1'1 ·G4897 ]/45 1050. C. P Gp • .,59 ,,,, 



FIG. 

2 

A.P. 2847 A&S 

IS-TON HYDRAULIC JAtI (STORES A£F. .-/221.) 

IIllm LEtS (STOAtS RH 4L lzz02)(aMITllNG 

TELESCOPIC LEt) 
ADAPTOR HEAD MUI Ci10AES 1lEF. ~ / n02) 
JACKIIC PAD ,T.JP Z/USSI (sTORES REf Z6 U/514O) 

TAIL WHEEL tIIOCKEO 

\ 
o 

TO JACK THE AIRCRAFT WHEN ONE HAlN 
WHEEL TYRE IS DEFLATED 

l tIIOtK 01 __ TlI£ TAIL WEEL MD tIIOtI THE MAlI 

*EEL OH THE SIDE OPI'OSITt THE DEFLATED m 

2.tAlSE THE .. CED LEADIIC EKE All) fIT A JAC 
AT TIlE IllER JACKIIIt POSITIOK. 

-'--

MAIII WHEEL CHOtlED 

hc. 

JACKING ONE MAIN WHEEL 2 
REPIlINT PP35M'" iG-f8'7 4MS 10&0 c "P Gp. "'(4) 



This leof Issued with AL Ho. 11 , March 1945 

NOT'E:-
fRONT 'MtE£LS TO BE 
CHOCKED FORE .I\HO m 
BEFORE IWSING WL. 

SPECW.. ~ TRESTl£ 
CAANG~IL WHEEl. 
PT. Nt I I . ( STORES 
REF. 2 EA/3838). 

fiG. 

JACKING FOR REMOVAL OF TAIL WHEEL. 3 3 
PP3S96 M IG4897 3/45 1050 C I P Gp. 959 (4) 



l1In IN{ la •• ,i _ A.L No ,t ."-" /945 

I. Navlcatlon lamp terminals 
2. Formation lamp terminals 
3. Aileron rocklnl lever-top 
4. Aileron control \ 
5. Moorln, rlnl-outer 
6. Landlnl lamp terminals 
7. No. 3 tank fuel filler-top 
8. No. 3 tank fuel laule-top 
9. No. 3 tank sump 

10. En,ine controls 
11. Ericlne control cables 
12. Mooring rlne-Inner 
13. Undercarriage up switch 
.-4. Header tank-rear turret 

hydraulic system-to 
jacking pads .., 
Jettison pipe valve cover 
Auxiliary fuel pipe . -top 
Hydraulic conne • 
Cabin heating 
Formation lamp 
Tip ... em . 
Aileron h 
Ailero 

sump 
trol 
fuel filler 

pipe connection-top 
control 

er connectlna rod 
Rudder controls 
Fairlead 
Rudder controls-top and bottoln 
Rudder trlmmlnc tab control-top 
Elevator hinge bolts 
Elevator trimming tab control 
Torque tube couplinc 
Connecting bolts 
Rudder trlmminc tab and 

connectlnc bolts "9. Aerial tension sprinc 
50. Aerial pulley 
51. Rudder hinge cuffs 

FUSELAGE PANELS 

a rand oxy,en char,lns 55. Vacuum test cock_tar board side 
port side 56. Tallwheel .trut-bottom 
reservoir filler cap_tar-

rd side 
rical ground supply socket- Note.-AII panels are situated on under·· 

starboard side side unless otherwise stated. 

FIG. 

4 ACCESs & INSPECTION PANELS 
fie.. 

4 
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l.AHDfIG IAMP- PORT ONLY 

NAVIGATION lAMP 
\ 
I 
I 

AURON/ / 

AILERON! 
IlALANCE TAl 

FORMATION-WriNG I.NIP / 

AILERON TlUHllIIIG TAl 

MUST lE TAKEN TO DlffERENnATE 
EEN CENTRE PLANE TRAlUHG- EDGE RIIS 

. 2S - SZ AND OUTER PLANE RIIS N! ZS - SZ. 

* NOTE THAT TRAILING - EDGE RIIS HI 7. • 
ARE NOT CONTINUOUS WITH RIIS NI 7 &. 
BETWEEN THE SPARS. 

AG. 

.- -
UIUII-IUENCE ---j:::i.?J~'---l 
STAnON - -~ 
\ zs 

Z6 

,21 

JAL 
TURRET 

fiG. 

5 FORMER AND RIB POSITIONS 5 
PP1l81 M IG1S10 11/+1 1050 C & P Gp. 'lS'l( I 

'0 



A£IIW.. 

L.l-11lAV1''''lUR~ SEAT. 
SWIVEL' BEARING. 

E~E~~~MX'ET~~~~~--~~~--------~~------_o--------------~/~ 
IlALL lACES. SI'IIOCKm 
, CIIUIS. 

fUfI. CDCX 
IEAIIINGS •• 

TIIIiMIIa TAl. 
IW.L 1IACfS, CIIUI , 

• UllVEI\SAI. JOIIT' scatw, 
T~ ARM PIlI .. HIIIGf. 

CABIN HEATING 
CONTROL OUAIlIWIT, 
GEARS, BEARINGS 
lPIVOTS. 

DRAUGHTPROCf IULKlOD 
HINGES .. LOCK .• 

DINGHY mw/ 0 -! 

[_LLm._t_-\lc+-O-+-E""LEF-Ik-rOR CONTROL ROD 

ENTRANCE DOOR 
I. OCI( .. HINGES. 

tAIL VHEU 0 AXLE. 

IlALL RAC£.COHTROL ROD . 
SPHflIICAL BEARINGS. 
(llSIDE , OUT!~DQ!;URfjIUSI 
rw ALL BEARINGS 

6 WBRICATlON DIAGRAM -FUSELAGE-TAIL UNIT 6 
REPRINT PP.1387 M IG3530 1/<5 1050 C. P Gp. '5'(4) 



Thi. leof i .. ued with A.L. No. 9. l-iovember 1944 

EIIGIIE r.oHTROI. LEVER BOXES. IlALL 
RAtES & CONNECTING fIOD CONII[(mOllS .• 

IlAl.AIICE TAl .• 

EIIGIE FUEL CDCl COIITIIGLS. 
Sl'ROCIItTS , CIWIIS .• 

. KEY 10 SYJIIB)LS 

• GIfASE. AIITJ·fIUDIG·_ lIE' JU/_ , !OS 

• OI. ... 'HlIm.·SRIIIIS .. "A'IUI1. 

~ GIll LUllllCAT10II 

.A 01*"" THAT mM 15 fWO WIll 
GMASt: GM .usow..y All) DOES MOl 
R[QUIIt: I'£IIOOIC LUlRlCA1IOII 

m n. 

7 WBRlCATlON DIAGRAM -MAltRANE & RlJ)()ER 7 , 

REPRINT PP3387 M IG3530 1/45 1050 C" P Gp. 'Sf(4) 
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PART -N~ I/Z.279S PART No. 1/2 .1831 
ITotU Uf. 16U/11IOI ----0 nORES aEF. 2"./4'15 
PART II~ ~Z.1194 6 , ............. .p,O" PART No. 1/Z. 1988 

STORES UFo 1.6EA/711ft 

4 5 

. .. NI -! .... ~ ""! 
le" le" is'' N3" N3" ! Hr H .. Nil 

i i i i 
-" 

~& .-9 i ... ::: t:iI Ii:I Ii:I - N 
H f! ~ ~t; I ~ "'M 

AIL PLANE 

MAIN PlANE INCIDENCE 
CHECK 

METHOD OF SETIING 
ELEVATOR AND TRIMMING 

AND BALANCE TABS 

8 RIGGING INSTRUCTIONS (I) 

I 
I ; 
;11:1: 
!!!! 
ICe 

nG. 

8 



Thl. let( IflUld with A.L. Nil. 27, AuflJlf 1945 

Fit. 

9 

A.P. 2847 A' I 

HIN"D ARM fOIl 
INtUIIOMIUR. 

PART N' ~Z.I'Z4 
STOW I£U. U/I"'S 

LONGITUDINAL CHECK. 

DDER IN. C;ONTINUITY WITH FIN • 

• naUy; fa pego. 
/4116. inlo the 

. PIac.e atraqt odgt. 
26E1\/+!IS ""'* 

with indill<lrnller_ 

tn>naversely. pl4ce 
PQd No.I/z.I4220l1dJ/l..1421. 

26 EA/43I8 and 26E1\/43I7 acroa 
bIocka attGdwl to each Mde of 

IZ and .3S re.pe.c:tively iMide the 
ond eked< lllith inclinometer. 

moinpl4ne i""idence bt! ........ of 
Inc.idence Jiga shown on F'UJ. f at rib. • 
36, 21, 16 and 3 and at t et in.boord engine. 

'caChe.c.k. moinplone dihedn>1 by meona of 
Cheek BOCU"Ii. Rut No. I/z.276S, store. Rel 

26£"/320,7 placed an top ....tcxe et ...... spar. 

4. b eked. toil plane incideN:e place Incodence 
JIgs. Purt No. 1/Z.2194 and 1/ZZ793, Store. 
Ref. 26 EA/32O!1!1clncl 26 EAJM1D5 on toil P.an
n'ba No. 11 and 3 rupediw\y. Chodo. incldenu 
and horiJ""l'al1ewl. bJmeanoi:t an inclinornoIa: 

"b &et olevator, use the Setting BoonI,IUrt 
Ho. 1/1.1888, stores Rd. 26U/7156 at toil pIan& 
rib No. 6. To .. t th8 elevdor triamu; piau 
the Setting BoorcI-. FWt No.I/LJ8!1, SIena Ref. 
tr>U./4SZl on eo.ch .ide elf the el&votcr. and 
set the trimming tab midway betII/8OI\ 1ho boank 

'.On the 088embly It the tailplane to the 
11inra1t, the elevator hinge bro&k.ta m...t 
be ali9ntd right t~ th8 oiraaft.1hia . 
....... 14 be c.arried cut by means cl 0 len4h et 
twine thrcugh the bcII"'n.e hinge ~ 
aha.d.d be ahimmed if ns:euDr'Ij fa'aIOpnont. 

7. Check the wrtiGolity et the fine hi! meaN d 
the Checking Board, !\ut HI> I/Uf~!'bee IW 
26 EA/I1477. Fin poaiI indilw forward Ideg.l5Nl. 
i 3Omin. for 1oteral.cNd< t 15n1in, turn the 
board tIu'OI.I4t 90 deg.l&ee ~.b .et the 
rudder U\ alI'\t~ with the fir\, WI&~ ~~ 
Boarda. Rut No. 1/1 .... $tcns Ref. 26 EA/e:I5. 

'.Ow:k dimenaUina Q8 follour.:-
DiafQnces A to be equa! within 'in 
Distaru::u B to be equal ",ithill I ilL 
Diatancu t to be equat"'ithinl in. 
Diotancu D to be e4ual "'ilhin in. 
Di.toncea E to be e'lUGI withu\ in. 

t.Rigging datum an front spar at taUp.- IiI No 12 
lO.Turo rear jcu:king point. in f~ Iongmn 
ILRigging dotwn • .centre ci rear slinging sacktt, 

moinpl<ll'w rib No. 56. 

IUri. origin. untn ci hole. rear jadUng point 
in fu!lBloge front cdr. action. 

eme not .. en this diagram relote alao to 
Fig. No. 8, stora Raf .... "" .. IIIhare queled 
ore Air Winian-y 6tora Rderence IWIIIbers. 

RIGGING INSTRUCTIONS (2) 
flC. 

9 
REPRINT PP]977 M IGlO30 '/45 1050 C. P Gp. 95'(4) 



IIOTE:· THE fRONT AlII 
fACES Of THE CONTROL 
COLUMN ARE PARALLEL TO 
ITS t-

ELEYATOR MOYEM(N~I 

[ UP 12~11I.~"· 
LINEAR OOIIN'llll.i'" 

~:i: 
ELEVATOR TlIMMINC TAB MOVEMENT 
LINE AR ! IN "IO. 

" "0 
,a' 

at'ls"o 
1 '1", 

LINEAl [OO"N a 4 11."1) 
MOYE14ENTS UP 11,11.'1'" 

~~ ____ .~ "1) 

ELlVATOIt BALANCE 
TAl MOVlMENTS. 

U'EAI MOVEMENT 12 Ill. 

LINEA" MOYI"N': 1 "'1'· FLAn 56 i1'H.!1 "'1' 
~~===::;:==;;;;;"'OUT'" fLAn satIN.!1 It. 

fUP MOVIMINT 

IUVATOII 
Lock che control cofumn In the neutral polltlon. Chock the 
.attln, of the elevacor. with seuln, boerd. (_ fI,. 8). To 
adlus' the push-pull controls. see para. 10. 

Trlmmlq tab 
Lock the control column In the neutral pOlltlon. 
trallln, ed,e of the tab In line with the trallln, ed,e 
el.vacor, with the cockpit Indicator readlne 0 de,. 
the tab, adlult the turnbuckle In the 
eall plane rear spar and on the pore sldo 
formors 30 and 31. . 

...... ~T ... 
Lock the elevator control In che neutral 
trallln, ed,e of the tab In line with the 
"o_r. 

podala In the neutral pOlltlon. Set 
In line with the rudder, with the cockpit 

o do,. To set the tab, adlust the turnbuckloa 
30 and 31 on the port side of the fuselac •• 

may be made If required at the turnbuckl .. 
lparl, one at the centre of the fusela,. 

plane ribs 12 and 13 on each oldo. 

AIL.1I0N 
Lock tho alloron control central and ri, tho allarOnl with chelr 
trallln, od, .. In line with the main plane trallln, ed,... line 
up tha two .ectlon. of each aileron with their underaurfacoa 
equldlltant from tha underourfac. of the main ·plano trallln, 
oqa. Turnbuckl ... ra proYlded on the cort side of the fusela,e, 
lustforward ofthe fronupar_ For comp eco seuln,lnstructlonl, 
ne text of this chapt.r. 
Trfmml ... Tal> 
Lock the aileron control In the neutral poIltlon and .et trallln, 
ad,a 01 tab In line with trallln, ed,e of aileron, with the cockpit 
Indicator readln, 0 de,. To Idluo" lower the lIapo to ,aln 
accaa to the cabl... When the tab Is In tho mid position, the 
turnbuckl .. on the starboard forward cabl. should be equi
distant between the falrlead on the brld,e bracket and rib 32, 
and the turnbucklo on the aft cable equidistant between the 
falrlead and rib 25. On the port .Ide the pOlltlonl are reversed. 
a.lance Tab 

~:I!.~b ~I~,~:: :'3.~~I:::.r..;:.~r:' ..r .. :~r ..... ~ tho~!l':.= onl,, ___ >. 

·FLAPS 
Set the flaps co clOle complecoly, then allow to droop I In. 
Adlust the Interconnection links at the port end of the lack 
piston rod until the port flaps lust touch the trallln, od,,, 
whlla tho starboard flaps ara maintained at I In. droop. 

10 RIGGING CONTROL SURFACES 10 
•• 1977 H IG2OJO 8I'S 1050 cr. P Gp .• ,. (4) 



THIS LEAF ISSUED WITH AL JI9 9 NOV. 19+4 

TWO AUXILIARY TANKS 

FIG. 

13 AUXILIARY FUEL SYSTEM 

-- -. ... -~ .... ,. , 

/ 
""/,,, 

, , 
i 
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MASTER ENGINE COCK. HANDLE OF COCK FOR AUXILIARY FUEL SYSTEM 

FI 

14 TYPICAL FUEL COCK DETAILS. 14. 
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FOI METHOD OF SETTIIIC 
TELEFLEX COIITIIOLS SEE 
A.p. 14641. VOL. I (OLD 
PUBUCATION ) 
Oil 14.4 D, YOL.l(NEW 
PUBLICATION) 

SETTING OF FUEL COCK CONTROLS 
Fit. 

IS 
PP])87 M /G3Sl0 1050 C Ir P Gp.91. (4) 
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CAL ANI MOVEMEIITS FOR THROTTLE AND PROPEUER AT CONTROL IOXES ON 
O' D to' RESP£CTIVELY. 10' HAS B[£N DEDUCTEi) FROM EAGH TO ALLOW 

LOST MaTION. ANY HB:ESSARY CORII£GTlOHS TIIAT MAY BE REOUIRED MAY 
USTlHG LEVERS ON flREWALL UPPER CISHAFT ASSEMBLY ALONG WITH 

F CON· RODS BETWEEN SPAR AND FlREWALL. 

GAL AIIO HORIZONTAL DATUM LINES ARE SHOWN WITH THE AIRCRAFT IN 

ENGINE CONTROLS SETTING - INBOARD 16 
REPRINT PP3387 M IG3530 1/45 1050 C" P Gp. "P, .. ) 
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Fit. 

17 

THE PROPELLER IS SHOWN IN COARSE PITCH POSlnON. 

TIlE TllRCmLE IS SHOWN IN MAXIMUM 10051. 

THE THEORETICAL ,,"CULAR MOVEMENTS FOR THIICJTTLE AlII) PROPELLER AT 
CONTROL IOXES ON SPAR FACE ARE lOO' ANO 110' RESPECTIVELY. 10' HAS IEEN 
OEDUCT£D FROM EACH 10 ALLOW filii BACKLASH AND LOST MOTION. ANY 
NECESSARY CORR£CTlOHS THAT MAY lE REQUlllED MAY lE OBTAINED IY ADJUSTIllt 
LEVERS OH FlRE.ALL UPPER C/SHAFT ASSEMBLY ALOHf: WITH CON- ROOS BETWEEN 
SPAR AND fIREWALL. 

THE VERTICAL AIID tIORlZOIITAL DATUM LINES ARE SHOWN WH THE AIRCRA" 
III THE RIC:C:IIIC: POSITION. 

ENGINE CONTROLS SETTING - OUTBOARD 17 
REPRINT PP3387 M IG3530 1/15 1050 C;. P Gp. '5'(4) 
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FEED SYSTEM. 

HYDRAULICS - FEED & UNDERCARRIAGE 
SYSTEMS. 

FIG. 

18 
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flQaE 
'0 CIIIIPIfGII. 

FlC. 

lYPICAL ARRANGEMENT Of. PIPES 
11 ... CiOMPARl'MENT - PORT. 

FIC. 

19 HYDRAULIC SYSTEM - FLAPS 19 
f'P»87 11 /G3530 12141 1050 CA P Gp. 919 (4) 
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I)ENTfICATION MARKING 
1- BROAD WHITE BAND 

HYDRAULIC SYSTEM - BOMB DOORS 20 
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TAil WHEEL lOAO
UNDER 7,800 L8. 
INFLATION PRESSlItE 
LEG FULLY EXTEHDED 
650 -700 LB./SQ.lN. 

TAIL WHEEL LOAD 
7,800 - 8,500 LB. 
INflATION PRESSURE 
LEG FULLY EXTEJUD 
725 -77 S LB/SQ. IN. 

EXAMPLE OF USE 
If THE I:llT£"510N Of THE 

o 

TAil WHEEL STRUT (I.E X IN.) -t" " 
IS z.s IN. AND THE TAil WHEEl 
LOAD IS U"D~" 7,100 L 8. - -! --+--t--+-+:;;;;:--iI 
THE AlA PRESSURE 'N THE 
LtG SHOULD lE BETWEEN 
1.000 AND IpH L8./SQI •. 

4·92 IN. - -
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- - - - -

50 

72,000 La. 
7,800 LB. 

64, 200 LB. 
32,100 LB. 

- IlIfLATE TYRE TO 57 Ll PER SQ. IN. 

60 70 80 

TYRE PRESSURE LB. PER SQ. IN. 

FI~. 

MAIN WHEEL TYRE INFLATION 238 
PP4197 H 1<04252 2/46 1050 C., Gp. 'fa" 14, 
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EXAMPLES OF USE 
I. TWIN-CONTACT TYRE : HX. R.30 (IZ·50IH.- 10IH.) 

TAIL WHEEL LOAD 7,300 LB., TYRE PRESSURE 
63 LB. PER SQ. IN. 

2. NORMAL SECTION TYRE: FF. ER I7-H (32IH. x 10·00IN.-I5IN.) 
TAIL WHEEL LOAD 8.100 LB .. TYRE PRESS. 71 LB. PER 50.IN. 

FIG. FIG. 

23C TAIL WHEEL TYRE INFLATION 23C 
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AXLE ATIACHMENT 

FORK WITH 
SOLID SPIGOT 

ALTERNATIVE 
INTEGRAL 

SLIDING TUBE 

FIG. fiG. 

26. TAIL WHEEL SHOCK - ABSORBER STRUT 26 
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SECTION 5 

REMOVAL, ASSEMBLY AND DISMANTLING OPERATIONS 
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Introduction 
Assembly of complete aircraft 
Dismantling 
Removal notes 
Pop-riveted panels 
Trimming tab cables 
Weatherproofing 
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PARA. 
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VVeatherproofing 5 

Engine and radiator cowlings... 6 
Erecting engine-changing gantry 
Power plant slinging 
Firewall details ... 
Power plant 
Outboard al;xiliary gearbox I Inboard gearboxes and auxiliaries (I) 
Inboard gearboxes and auxiliaries (2) 

*Pulsometer pumps and fuel distribu 
Inboard oil tank 
Outboard oil tank 
Outboard engine sub-frame 
Inboard engine sub-frame (I) 
Inboard engine sub-frame (2 
Main wheel unit 
Main wheel door and va 

Inner and ou 
Trailing ~e 
Traili edge re plane ... 
SIi r+iate and outer planes 

plane and outer plane 
nt spar joint. intermediate plane 

24 
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26 
27 
28 
29 
30 

re plane 31 
of rear spar joint. intermediate plane 
centre plane 32 

t and rear spar joints. outer plane to 
termediate plane 33 

Front spar cover 34 
Fuel tanks (I) 35 
Fuel tanks (2) 36 
Rudder 37 
Fin 
Elevator 

F.S/I 
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39 

Tail unit ... 
Tail wheel strut 
Bomb doors 
Flap hyd raulic jack 

* To be issued later 

Introduction 
1. This Section 
which give, pi 
methods of re 
principal compo 
instructions en in most instances, 

Hy a reversal of the 
pecial notes on assembly 

e required, and general 
the following paragraphs should 
e in mind. 

merical sequence of the operations 
strated indicates the recommended order 

. smantling, although in some cases it will 
obvious that it is not essential to adhere 

ngidly to the numerical order. Ringd or 
bracketed key numbers (with the exceptions of 
the Roman numerals in the key to fig. 1) have 
a corresponding number in the relevant illustra
tion; key numbers not ringed or bracketed 
d:> not lnve a corresponding number in the 
relevant illustration, and concern either items. 
regarding which it is necessary to refer to 
another part of the book (a reference being 
given), or items which it is not practicable to 
ill us tra te. 

3. Details of bonding, locking and scaling 
should be carefully noted when components 
are dismantled, to enable them to be correctly 
restored on re-assembly, in addition to the 
operations illustrated. A description of bond
ing will be found in Sect. 6. 

4. The positions of the trestles under each 
main component are shown in fig. 3. If the 
aircraft is to be jacked for assembling a minor 
component, the meth::ld described in Sect. 4, 
Chap. 3 may be used. 

WARNING-
Before carrying Ollt any dismantling operations 
on the main planes the cable cutters mllst be 
disarmed and made safe. 



LINCOLN 

Assembly of complete aircraft 
5. The sequence of assembling a complete 
aircraft is as follows:-

(i) Undercarriage main wheel units to 
fuselage intermediate centre section (this 
includes the main plane centre section). 

(ii) Fuselage nose to fuselage front centre 
section (these are rarely separated). 

(iii) Rear fuselage, with tail wheel strut, 
to fuselage rear centre section. 

(iv) Rear fuselage assembly to inter
mediate centre section. 

(v) Front fuselage assembly to inter
mediate centre section. 

(vi) Tail plane to fuselage. 
(vii) Fins, rudders and elevators to tail 

plane. 
(viii) Centre plane trailing edge portions, 

including flaps, to centre section. 
(ix) Intermediate planes (without trailing 

edge) to centre plane. 
(x) Intermediate plane trailing edge 

sections, including flaps, to intermediate 
planes. 

(xi) Outer plane sections to intermediate 
planes. 

(xii) Ailerons to main plane. 
(xiii) Engine sub-frames and nacelle fairings 

to main plane . 
. (xiv) Power plants to engine sub-frame: 

6. The main cOmponents and the t 
joints are illustrated in fig. I, and n 
fuselage transport joints ar giv 
facing page. Trestles and 
in fig. 3. 

Dismantling 
7. The complete dismantling of an aircraft 
for packing and transport is done in the 
reverse order to that given in para. 5. The 
packing sizes for the components are given in 
fig. 2. 

Removal notes 
8. Pop-riveted panels.-Pop rivets secur
ing assembly panels must be drilled out befi 
the panels can be removed. Drill, Pt. 
I/Z.1473 (Stores Ref. 26EA/3880) shoul 
used for this purpose; it is wit 
screwdriver end which 
pop rivet from revolving 
mandrel heads should be 
rivets before the latter 
replacing the assembly 
riveted with the same 
removed. 
l/Z.1474 
for this 
the "i)O'~UJIU'J 
used. 

be 
that were 
Pt. No. 
provided 

lay-out of 
the types of rivets 

cables.-When discon
e, a weight should be attached 

ore releasing the cable to prevent 
g from the cable drum. 

O. It is important to ensure that all transport 
joints are sealed on re-assembly. For details 
and procedure see fig. 5. 
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KEY TO FIG. I 

(2) Fuselage front centre section:-
(i) Disconnect rudder and elevator push-pull rods 

between formers 4 and S. This necessitates 
removing socket fork ends from rods. 

(ii) Disconnect aileron cables between formers 
5 and 6. 

(iIi) Disconnect all hydraulic. emergency air. 
vacuum and nitrogen pipes at joint nearest 
to front spar. 

(iv) Disconnect emergency air remote control 
at bottle aft of front spar. 

(v) Disconnect all engine controls and fuel cock 
tie rods at sprocket boxes on front spar and 
withdraw through fuselage. 

(vi) Disconnect boost cut-out cables at two 
turrtbuckles at front spar and withdraw cables. 

(vii) Disconnect cabin heating pipes at joints just 
outside fuselage on front spar. and at front 
spar in fuselage. disconnect also in bomb 
compartment between formers 6 and 7. star
board side. and remove pi,pes. 

(viii) Disconnect all electrical conduits at panel on 
starboard side between formers 3 and 5 and 
where necessary withdraw through sides of 
fuselage. .. 

(Ix) Disconnect D.R. compass cables between 
stringers 2 and 3 at former 6. 

(x) Disconnect all other electrical cables 
nearest terminal block or junction box. 

(xl) Disconnect oxygen pipes betwe m 
and 6 in bomb ,compartment. 

(xii) Disconnect A.S.I .• tatic line be 
5 and 6. port and starboard 
compartment. 

(xiii) Disconnect vacuum pipe 
centre section between 
bomb compartment. 

(xlv) Disconnect bomb fu 
section floor. 

(xv) Disconnect ailer 
under c 
starboar 

(xvi) Dis se cables at junction 
bomb compartment. 

and coil cables. 
(xvii) 

box a 

ulic pipes (flap. bomb door. 
. only) and jettison) between. 

6 in bomb compartment (port 

rudder and elevator trimming 
es inside rear fuselage. release fairleads 

thdraw. 
ISconnect glider release cable between 

ormers 0 and C In bomb compartment. 
Disconnect all pipes at joints on port and 
starbqard spars outside fuselage. 
Disconnect boost pipes on spars port and 
starboard. and at joints inside fuselage. 
disconnect fairleads and withdraw pipes. 

P7929 M IG846 8/45 8 C '" P Gp~ 1 

(xxii) Disconnect cabin heater by-pass from 
on front spar. starboard side. 

(xxiii) Disconnect fuel cross-feed pipe at c 
cabin. remove fairleads and withd 

(xxiv) Remove bolts securing front 

(4) 

to centre section. 

(i) Disconnect rudder a 
rods between formers 
of fuselage. 

(11) Disconnect 
lever on r 

(iiJ) Disconne 
junction 

(Iv) Disconn 

rocking 

nearest 

pass cables at former 12. 
ervices between formers 

Side of bomb compartment. 
et heater pipes between 
14. starboard side of bomb 

(v) Discon 
11 an 

(vi) 
~ 

starter cables between 
17 and 18. starboard side of bomb 

rtment. and withdraw through fairleads. 
nnect A.S.I. static vent pipe between 

ormers 11 and 12 on s6rboard side of bomb 
compartment. 
Disconnect bomb release cables at junction 
box at front end of bomb compartment. 
remove troughs and coil cables. 

(x) Disconnect vacuum pipe between formers 11 
and 12 on starboard 'side of bomb compart
ment. 

(xl) Remove bolts securing rear centre section to 
centre section. • 

(5) Fuselage rear section:-
(I) Disconnect rear turret hydraulic ,(Ipes 

between formers 27 and 28 (applies only to 
aircraft equipped with F.N. tail tu~ret). 

(ii) Disconnect ammunition tracks at former 28. 
(iii) Disconnect trimming tab cables opposite 

fuselage and withdraw througl'l fairleads. 
(Iv) Disconnect rudder and elevator push-pull 

rods between formers 27 and 28. 
(v) Remove handrail clip at former' 27 • 

(vi) Disconnect Intercommunication and fuselage 
lighting cables at terminal block between 
formers 27 and )B. 

(vii) Disconnect electrical cables at junction box 
between formers 41 and 42. remove clips 
and coli cables. 

(viii) Disconnect dinghy release. 
(Ix) Disconnect turret heater pipe. 
(x) Remove angle brackets between stringers 10 

and 12 at forme.. 27. . 
(xi) ,Remove bolts securing rear fuselage to rear 

centre section. 
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NOSE & FRONT CENTRE 
SECTION 

u.J.T. N •. 6 
FRAME PT. No.I/U.~6S 
STORES REF. 26 U/nH 
SlINe PT. N' Itu.S" 
STORES REF. 26 EA/n47 
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FORWARD AND REAR 
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AND 26EA/3859 

LIFTlN 
(C,PRI 
SL 
BA AN NCS 

T NI ZU 

INTERMEDIATE 
CENTRE SECTION REAR CENTRE SECTION 

U.J. T. N •. lOA 
BUM PT. NII/U.SIt 
STORES REf. 26 EA/nU 
SLiMe PT..I I/U.SSZ 
STORES REE 26 EA/USt 

A.M.CANTRY 
STORES RE'. 
4L /'2.5 

LIFTlNe. SLlNe. 
(to"'PRISINe. 
SLINe.. SPREADER 
BAR AND $LINe.S) 
PARr ~ IU{'If>O 

U.J.T. NI 6 
FRAIIE PT. NI I/U.S6S 
STORES REf. 26EA/SI4S 
SLINe PT. NI 1/u.~ •• 
STORES REf.ZlEA/n47 
SUPPORT TUBES 
FORWARD AND "'AA 
PART N!YU SB1 AND ltu 
STORES Af;F. Z6EA / 

AND Z6EA 

PLANE 

SPREADER 
BAR SLIMC 

A.M. CANTRY 

~~~s"~EF. TYPICAL fRAME 
AND SLING 

MOUNTED OH 
TRESTLE 

R& 6EA/n08'l 
EfE BOLT PT. N!4/F40ll 

REF. 26 EA /4272 

STORES REF.16EA/l2I088 
SLIMCINC EYE BOLT PT. NI4/F403J 
STORES REF 26£A/4272 

fORMER - PORT 
16 PT. NI 'IU.767 

STORES REF. 26EA/3211J 
AT RIB 21 PT. MII/U.766 
STORES REF. Z6 EA/32111 
LIFTINC FORMER - STARBOARD 
AT RIB 16 PT. NI2/U.767 
STORES REF. 26 EA!l2 11 4 
AT RIB 21 PT. N' 2IU.766 
STORES REF.26EA/32112 

fie;. 

LIFTINC FORMER - PORT 
AT RIB 16 PT. N',/U.765 
STORES REF. 26EAI32109 
AT RIB S PT. N' Ilu. U9 
STORES REf. 26EA/32091 
LIFTINC FORMER· STARBOARD 
AT RIB 16 PT. NI ZIU.765 
STORES REF.Z6 EA/uno 
AT RIB) PT. NI 21u. 7)9 
STORES REF. lI>EA! l2108 

THE JACKINC SHOWN ON THIS DIACRAM IS 
ARRANCEO AT A HEICHT THAT WILL EnABLE 
THE IS-TON HYDRAULIC JACK. (SEE SECT. 4 
CHAP.) FIC.I.) TO BE PLACED UNDER THE 
JACKINC PADS WHEN IN THE FULLY RETRACTED 
POSITION. 

3 SLINGING & JACKING SECTIONS OF AIRCRAFT 
fiG. 

3 
PP)454 H 1G4037 1/45 1050 ca P Gp.91i'1 (4) 



ASSEMBlY PANELS 
DETAIL A. 

2S9O - SMCINDS lIlT cn/Ss.2664 - WASIEII C/Alll84. 
2590 - SIIHCfC)S lIlT C.lJ I ss 2664 - 'I" SCREW 2/5.5 2S9O. 

ANGLE & REMOVABLE PANELS, TAIL PLAI£lO FUSELAGE. 

UNLESS OTHERWISE STATED ALL PANELS ARE ON Utl)ER SlIIFACE. 

DENaTES PANEL IS ATTACHED 
BY RIVElS. 

ASSEMBLY' PANELS 4 



This leaf issued with A.L. No. 21 AIR PUBLICATION 2847A & B 
May. 1945 

KIY TO FIG. 4 
Volume I Section 5 

" 
DelCrlptlon Acca .. Scrawl Rlvata Bolta 

Assembly panel-
Forward edge 231/D.l901 

Excluding Aft edge 230/D.2901 
corners Inboard edge 1/5.5.3753 

Outboard edge 1/5.5.3754 
Forward liront 36/D.4205 (8 off) 
Inboard Side No. I fuel tank 36/D.4205 (8 off) 
Forward Front 

"/DAlD5 ~ off) outboard Side 35/D.4205 8 off) 
Aft Rear 36/D.4205 8 off) 

Corners Inboard Side 36/D.4205 off) 
Rear 35/D.4205 3 off) 
(nearest to 

Aft corner) 
outboard Rear 

(remainder) 
Side 

Fit screws In panel until * in.--i In. proud. apply Heldite to exposed 'Shanks 

2 Covers. top and bottom surface Centre--
Intermediate 
plane joint 

3 Covers-
Top surface 
Bottom surface 7/5.5.3123 

.5.1885/I.G 

4 Assembly panel-
Forward edge 7/5.5.3123 
Remainder 6/5.5.3123 . 

5 Assembly panels. top surface--
Panels to frames A.5.1882/3.E 
At each corner excep A.5.1882/4.3 

otherwise indicate (4 off) 
6 At corner Indicated A.5. I 882/4.3 

(8 off) 

7 Assembly panels Trailing edge 
Intermediate 

11/5.5.3123 

plalte Joint 

8 Formation lamp 4/5.5.3158 
terminals and 
tip assembly 
Joint 

9 Centre plane--
trailing edge 4/5.5.3158 
joint 5/5.5.3158 

b panels- Transport 
In cover. skin and Intercostal joint bolts 10/5.5.3221· 
Panel and floor skin • 9/5.S.3ln 
Attachment strip and panel 13/5.5.3ln 
Intercostal. floor skin and panel 10/5.S.3ln 
Floor skin and panel 9/5.5.3ln 

Assembly panels. top skin Control Joints ·2/5.5.2590 

Assembly panel-
Panel to ribs 

Fin-tail plane 
Joint 10/5.5.3ln 

Panel to front fln post 
Panel to rear fln post A.5./159/408 

11/5.5.3ln 

--
Rudder control 17 Assembly panel 
lever 

.. 10/5.5.3ln 

18 panels. except where otherwise Tail plane-- 26/5.~.259O 
indicated fuselage Joint 



"'IEL 
NACELLE 

HINGE 
ACC£SS MIIEL n' .... 'acltt& Of IlEAR SPAIl 

8 FOR INIER SECTION. 
C FOR CUTER SEtTION 

CJ\IBI ClITEIII'lAIE JOINT IUltIG 
AT NAVIGATION LAMP WIIOC1It 

S'TAPE ROUIII RlRMATION-ICEEPINGUII'$ 
S' TAPES ON 10MB DOOli CURTAIN JOINTS 
CUI'OLA-TO-fIISfLAIiE JOINT. noIOMMUIWII 
PATCIB AT FRONT AND ,'TAPE AT REAR 
,'TAPE AT DORSAL TURRET FAIRING 

AIL J 
4' TAPE ROUND TAILPlANE ROOT fAlRHi. 

DETAIL E • 
2S. j'TAPE ON FUSELAGE ROUND TAILPLANE 

ROOT FAIRINGJIAIIAlOLUII PATCH Ar fRDNr. 
SEE DETAIL E 

26. ,'TAPE AT BASE Of TURRET DEFLECTOI. 
SEE DETAI. K 

21 5' TAPE ROUND JOINT AT TURRET 
DEFLECTOR AND FUSELAGE. SEE DEWL K 

"28. "TAPE ROUND LEADING EllGE OF FIN. 
SEE DETAIL F 

2R 4' TAPE AT TRANSPORT JOINT RIIUIfJIIZ. 
. SEE DETAIL A 

30. 4' TAPE ROUND INBOARD IMCfLLE VAL.ANCl. 
31. 1WIl_ PATCH ,'WIDE ROUIID BLIST(R '----....L..t.-----'t 

80TH SIDES OF INBOARD NACELLES 
32. S'TAPE OVER REAR SPAR. sa: b(TAIl B 

FOR CENTRE SECTioN, SEE DETAIL C 
FOR OUTER SECTION * SPECIAL COVERS OVER U. P. 64/f.411l. 

. ALSO PATCHES OVER TOOUNG HOLES. 
SEE DETAILS G AND H 

ALL TAPES AND PATCHES (1oUDUOlUM QID. S4S) TO HAVE 
SERRATED EOGlS. 
METHOD OF TAPINI&:- APPlY VERY THII COlT CERRlt Q S63t 
ADHESIVE, (S1ORES IIEF »cl"') POSITION TAPE 011 MICII. 
IIIUSII TlIICUlH WITH EVEN COlT Of ADHESNE. ALLOW TO 
DRY FOIl S IIIIUT!S. AI'I'lY FINAL COAT, AUDII TO DRY 

WEATHERPROOFING· 



fiG. 
6 

COWLINGS FORWARD OF COWLING RING 
TO DISENtAC;E COWLINC;S RELEASE DZUS FASTEIIERS. 
Oil PAIIELS MARKED 2 ALSO INSERT HOOK OH TOP 

RUlle OF SERVICE LADDER AT A AND PUSH UP 

TO RELEASE LOUtllC; CATCH. PANELS MARKED I 
AND 2 ARE HINc;ED AND 1I0T NORMALLY REMOVED. 
THESE PANELS MUST BE SWUIIC; OPEII BEFORE EXHAUST 
PANEL MARKED 3 tAil BE REMOVED. 

• A 

, " 

•• 

OUTBOARD ENGINE 

ENGINE & RADIATOR COWLINGS 
fiG. 
6 

")788 M /G847 6/45 1050 C' P (;1', "" (04) 



KEY TO' FIG~ '7 

General note ., _ 
The power plant-changing gantry. Part No. I/U.746 (Stores Ref. 26EA/32084) Is provided for use when a crane 

Is not available. The aircraft must be in the tail-down position. The rear cowling panels must first be removed 
and a wooden platform. Part No. I/U.7 ... 3 (Stores Ref. 26EA/320SS). placed In position. The instr.,aions on the 
labels on the gantry component parts. ~ w~1I as those given below. must be carefully followed. 

Erectln, ,antry at Inboard en,lne 

(I) Remove two plugs from holes in engine rib top booms Just forward of rear spar and screw in eyebolts. Part 
No. lJU.746. ' 

(2) Through holes In hinged falrlng panel (which need not be lifted) remove plugs from top of undercar 
support beams and fit two ball socket brackets. Part No. II/U.634. using bolts. Part No. 6Ai SL. 

(3) Attach rear side members. Part No. i/U.7 ... 9. to eyebolts and to operating screw. Part N I/U.73S. 
Note.-Top Joint. Part No. I/U.646. is permanently attached to operating screw . 

... ("') Fit bail ends of rear side struts. Part No. I/U.7S0 and 2/U.7S0. lil,ball socket brackets. rai 
and secure side struts at top joint. Screw dow!' caps on to ball socket brackets. 

(S) Assemble hook. Part No. 6/U.63 .... lin~ pin. Part No. 7/U.63 .... and reversible nuts. Pa 
Part No. 3/U.634. and attach links to forward end of top strut. Part No. I/U.6 ... S. 

Note.-The receued ends of the reversible !luts should be on the inner si 

(6) Attach,front side struts. Part No. I/U.751 and 2/U.751; to forward end of 

(7) Place ball ends of front side struts In sockets on rear side struts. and s 

(S) Raise top' strut and secure at top Joint with qUick-release Pi" 

For propeller removal 
(9) Remove reversible nuts from pin securing hook, fit ext 

(Stores Ref. 26EA/32086) to pin and replace nuts. . 
and attach extension members to sleeves on fr 

Erectln, ,antry at outboard en,lne 

s. Part No. I/U.7S2 and I/U.753 
ds outward. Swing links forward 

ick-release pins. 

(10) Remove plug forward o( rear spar from' hole In centre engine rib and screw in eye bolt. Part 
No. 3/U.746. 

(11) Remove plugs from front spar and "er 

(12) Anchor rear strut. Part No. I/U.7 ... 7. by quick-release pin. and fit operating scrl;W. Part No. 
I/U.735. to rear strut. 

(13) fter ensuring that struts are correctly adjusted (see labels on 



rhis leaf Issued wlrh AL No. ,.5 • Hatch IHS 

E 

TOP $TIIIII' 

c 

n. 

, .. 

- ____ IIELEA$( PI. 

VIEW SHOWING GANTRY ERECTED OVER INIQARI) ENGINE 

DF:TAIL Of TOP 
JOINT 

B 
DETAIL OF 
EYEBOt.1S 

Fie. 

7 ERECTING ENGINE-CHANGING GANTRY 7 
PPl58' M IG466J 1/45 1050 C' P Gp. 959 (4) 



FIC. 

e 

CiANTRY MOONTED FOR 
WT80ARD POWER 

•• SLIIIG pt... R. R. OSO' 
51111e IEF •• 26EAl12101 

KIWICIIIC LADDEIt pt .. D.J. 1670 
S1WS IIEF ... 26 EA/UIOI 

nc. 

Pl.ANT SLJ«jING B 
REPRINT· PI'3589 H 1Gf663 .of/45 1050 C' P Gp. "'(4) 



TIN, IfOf Iss'" with Al. Nn. 2" • May 1945 

REMOVAL 

DlSCOllllltT • ACCESSORY DRAINPlI'[ 
DISCONNECT PII'[S TO OIL 5fI' 
DISC_T PIPI TO OIL-

PII'[ TO PllfS5UII1-lIftuL 
IIfNOYI PUL50 
DISCONNECT I 

REAR , 

DlSC_ECT 
IIEAII 'At[ 
Dt~ ID UNION, AIIII 'UEL SUPPLY PIPE TO 

OF FIRI~E I f, AIIII UNCLlP "11'[5 FAOM, lllAR 'At[ 

S!T '&lRLUDS II ORDER THAT PII'[5 AND C&lLlS 
T_AWN THROUCH flREWALL 
IR SUPPLY PII'[ AT UNIOI ON AfT FACE Of ,_, 

OIL TAIl BEIIC EMPTY, DISCOIIIIECT Tit( PIPE 'IIOM THE 
DlL TAN. TO TNI fEATNfIIINC ..... AT TNf -. _ 11_ NIP 

CONTROL COVER FIIOM FlREWALL AIID DISCONNECT flCINE 
CONTROL RODS AT TURNIUCKLES 
LIP IGNITION CULES ,IIOM AfT fACE 0' "RIWALL 
C_ECl 'UEL nNT PIPE AT UIION 011 AfT fACI Of flllflllLL 

SCOIII([T PIPE TO fUEL fILTER AT CONNECTION OH AfT 'IU Of 
"REWALL 

REMOYE SEALlIC WASHERS AT CUT-OUTS '011 SUI-filA", LUCS 
1III0Ll AND RIMOYI CLIPS SlCURINC "REWUL TO SUI- '11_ 
HOLDIN' FIAEWALL SECURELY, DRAW 'OIIWORD Off SUI-,RAII[ Lues 

ALLOWII' ou PIPES AND CAILES TO PASS _H ,NlEIIALL 

I 

@
C"L?)--

® 

R E· FER E NeE 5 
L SEAlI.C WASHlRS AT CUT- OUTS FOR SUI- FRANE LUeS 
2. COVEII 'OR COUPLlNC OF OCClSSORY CUR.OI ORIV( 
S. FLAil( SWITCHES - FOUR ON EACH 'IAEWALL. 
4. COVEII FOR ENCINE CONTROL COUNTERSHAFT. 
S. OIL- OND-WATtR DRAINS TANK 
.. DlL S[PARATOR TANKS. TWO ORE ON STARSOARD 1 ..... 0 

FIR [WALL, ONE ON PORT INeOORD FIREWOLL. NON[ 
ON OUTIOARD 'IRfWALLS 

1. rAlRLEAD FOR [UCTRICOL SERVIUS CAlLE 
e. ' "IAUOD fOA [ICIN[ SERVICES tAIU 
I IOOST PIPE C_TOR 

10. DOPER PIP[ CONNECTOR 
11. FUEL VENT PIPE CONNECTOII 

12. &Ill SUPPLY PIP[ CONNECTOR 
I'. fAl"LUD 'OR FUEL FLOWMETER 
14. ,.IIILUO ·fOR 'LANE SI/. ANO PA[SS 
IS, ,.IILlAD fOR ENClNE STARnR CA 
16. 'AI"LlAD FOR leHITION 
11. 'UEL flL TEll 
I.. "IIILUD 'OR 
If. FAIIILfAD FOIl 
zo. fAlALEAD fOIl 
21. 'AI"LEAD fOIl 
22. FANlLfAD FOR 
ZS. ,.IRLUD 

O. AfT fACE OF 'IRE WALL 
ON AFT FACE 0' OUTlOAAO 'IREWAIL 

ER TllAP OH AFT FACE Of PORT _RD 

TURE CARD HOLDER 
OCTIOI SWITCH ON AfT FACE Of _liD ,_ 

54. RECULATOII PLYI OH AfT FACI OF STARlOARD IIIIOARO 
'IREWALL. 

"I 
(i 
(l. 
e! 
Q~) 

® 
®/'y;;:::(tI 

/ 

@ 
@' 

.0// 
CD@® 

FIREWALL DETAILS 
PP)7t8 M /G847 ./45 1050 C & P Gp. 959 141 



6 

panels between cowling 
nd firewall. 

move' falrlng panels aft of. 
firewall. 

rect gantry (see ,fii. 7), If no 
crane Is available .. 

emove propeller (see fig. 7 and 
8, and A.~.IS38D). 

Ensure that master engine cock 
Is in off position. 

Drain oil from tank by removing 
drtin plug and opening filler. 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

17 

18 
(19) 

englnt. controls 
operathlg lever, 
lever and-Mk. 11 

opIY-boo:;t cut-out 
engine. 
drive to auxiliaries 

gearbox, at universal joint 
flange face. , 

'Disconnect all electrical conduits 
and'cables at cowling ring. 

Disconnect hydromatic pipe at 
cowling ring. , 

Disconnect fuel vent and supply 
!' pipes at engine. 
Disconnect air pipe at cowling 

ring. 
Disconnect cabin-heating supply 

and return pipes (Inboard 
engines only) at cowling ring. 

Disconnect oil breather, supply, 
and return pipes at cowling 
ring. 

Disconnect fire extinguisher 
pipel.)--one, I"'k. I aircraft.; 
,wo, Mk. 11 afrcraft. 

Disconnect boost and doper 
, pipes at engine. 
Disconnect pipe to drain tank at 

bottom of firewall. Remove 
tank. 

Attach slings (see fig. 8). 
Take weight and remove bolts 

securing engine mounting to 
sub-frame. 

POWER PLANT 
'K. 

10 



"* IetI( ... wIIIt A.L Ho. 26. Au,..1t '''''5 

FIe;. 

11 

A.P. 2847 A& 8 

KEY TO FIG. 11 

I. REMOVE FAIRING PANELS (SEE FIG. 6) 

2 DI::;CONNEC::; AT TO::; CLTERNAI 

3. RR?"70VE ATTM:C'·"NT BOR is BEHINC 
MOUNTING PLATE ON ENGINE SUB-FRAME 

WITHDRAW GEARBOX, COMPLfTE WITH ALTERNATOR, 
FROM MOUNTING 

, 

• 

OUI ARD XIL ox 
Fit. 

11 
REPRINT PPo4Ol9 M . ,Gl18710l-fS 10SO CAP Gp.'S,(,,) 



A.P. 2847 I. 'B 

• 

• FOR ME1lICIO ...... sa 'U:.13 

,K:. 

12' IttBMRD GEARBOXES & AUXlUARlES (I) 12 
PP402. H /GllJ7 9/45 1050 C., Gp • ..., '4, 



THIS lEAf ISSUED wml A.L. N9 Z6, AUG. 1945 

fiG. 

A.P. 2847 A & B VOLI SECT. 5 

REMOVAL INSTRUCTIONS 

• 
(I) Remove clips securing cooling pipe to generator. 

(2) Remove bolts securing generator to gearbox. 

(l) Qlsconnect pipes at Arrow compr nd 
remove bolts securing compressor t 

(4) Disconnect pipes at vacuum pump 
bolts securing pump to gearbo 

(5) Disconnect pipes at gener 
pump and remove bolt 
gearbox. 

(6) Disconnect turret pump and 
mp to gearbox. . 

(7) 

(8) 

cuum pump and remove 
to gearbox. 

s' at Heywood compressor and 
securing compressor to gearbox. 

four bolts securing gearbox to mount
t slide off gearbox drive (see detail below) 

lower from machine. 

View showing gear drive withdrawn 

13 INBOARD GEARBOXES AND AUXIUARIES (Z) 13 
PP4029 M IG2287 10/45 1050 C, P Gp. '15'1 14, 
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FIe. 

IS 

-_.DUI'Iu,n" LEAD0 

SEQUENCE OF OPERATIONS. 

~ DRAIN TANK. • 
DISCONNECT 8DNDINC LEADS. 
DISCDNflEtT VENT, FEED AND 
RETURN PIPES. 

® LDOSEN TURNBUCKLES AND 
RELEASE STRAPS. 

S REMOVE TANK. 

INBOARD OIL TANK IS 
"3454 M IG4ID7 1/45 1050 C& P Gp.959 (') 



16 

· ,: 

IOLTS $feURIIII: IIAelNI: STRUTS 
SHOWN SHADED. 

@REMOYE BOLT SEeURINe; TAIIK FILLER NECK 
~O SUBnAME AND REMOYE BONDINe; 
LUD. - SEE DETAIL A 

®REHOYE fiLLER NECK ay SLACKENINe; OFF 
CLIPS AT IASE.-SEE DETAil A 

@DISc:DNNECT FEED PIPE fROM TANK. 

<!)oISCOIINECT YENT PIPE nOM TANK. 

(1)DISCOIIIIECT FEATHERIIIC PIPE FIOM TAIIK. 

@DISC:OIINECT IETURN PIPE FROM TAIIK. 

(!)DISCOIINE.CT TANK STRAPS Oil TOP OF TANK-
SEE DETAIL e. 

@REMOYE BOLTS SECURINe; BIACINe; STRUTS 
TO TANIl CROSS MEMBER -SEE DETAIL I. 

®REMOVE BOLTS SECURINC CROSS MEMBER 
TO SUlfRAME - SEE DETAIL I. 

12 LOWEI TANK THROUCH BOTTOM Of 
SUlfRAME. 

OUTBOARD OIL TANK 16 



I U ___ ,....1 (SE! PIC.IO' 
__ I IlACfLU 'AlMIIC:S " ....... :-

(a) _lAll tlI$ FASnllllS AIO IIIMYI 

2 PA",S 1.2 • S. 
(b) _1 M- 'IIA .. ATTAC ... MI IIIACIIOI 
__ AIIO 0Cl Of IIIAII .AlIIIIIC 

AIIO AI""I 'AIII.C IY IIILUS. 

DETAlLB 

5 

__ AIOIIT SPAII AIIO ""r.&!. 
AID COL _ST tIIT·OUT COMTIIOI. 
t.tII.l • L1ADI.C licE. -o _T fUEL 5Ul'ft.T PIPE _ fWI. __ • 

f.'\- Rn SE~ IUI'_ TO 
(!.J ~ (SEI DETAILS A • L) 

DETAILS OF REAR NACELlE FAIlINGS. 

-IIOTI> 01 REPLACIIIEMI TNE IIIIOAIIO FIIOIl "All 

ATTACNIIEMI IOLT'!lU5T II IMSUlTm .
IMSDI TNE 5U_- 'II&IIE. 

.. 



(J) 

\ 

) 

fIG. 

18 INBOARD 

FOR REF'ER~NCES AND 
DETAILS, SEE FIG. 19. 

--'--® 



19 

I 
(2) 

(3) 
(4) 
(S) 
(6) 
(7) " 
(8) 
(9) 

(10) 

(11) 
(12) 
(13) 

(14) 
(IS) 
(16) 

Remove" power plant (see ft,. 10). 
Remove quick-release pins securln, hlnpd 

detail A). 
Disconnect hydraulic and other pipe 
Disconnect engine control rods at 
Disconnect fuel plpei at dlstrlbu 
Disconnect 011 pipes at ta.&.k 
Disconnect cabin heating ill 
Disconnect boost pipe at 
Disconnect fuel vapour 
Disconnect electrical ction box or flrewall as necessary. 

services to sub-frame. Remove cU 
Disconnect ~ 
Disconnect ~ 
Disconnect 

Vlckers p 
Remove 
Re 

bles at distributor tank. 
flrewall. 

ntrol cable by detaching falrlftd, and slac'en 
draw cable through flrewall, coli and tie. 

p from underside of sub-frame. " 
ring bracing struts to und,rcarrlaae beams. 

Su me, remove split-plns,nuts anet washerS from attachment 
emove bolts, noting distance tube at each Joint (detail 

arrangement of bottom Joint). 

INBOARD ENGINE SUB-FRAME. (2) 19 
REPRINT PP4338 11 /G438 I 3146 1050 cap Gp. ts'(4) 



~""CK.-il.'~UIIU~:r. (see Sect. 4. Chap. 3). 
brake pipe at bottom end of flexible tube. 

Support wheel with blocks. . 
Remove eye-bolts, saddle washers, and packing pieces 

securing axle to shock-absorber struts. Lower 
wheel. 

Disconnect electrical cables at terminal blocks at knee 
joints and unclip from radius rods. 

(7) Disconnect jack piston rods. 
(8) Remove bolts securing lower radius rods to shock

absorber struts. 
(9) Remove bolts securing upper end of radius rods. 

(10) Disconnect brake pipes. 
(11) Disconnect door-operating liflks. 
(12) Remove bolts at top of shock-absorber struts (the 

horizontal strut must be supported until the bolts 
can be replaclld). 

Note ••• The inlet ports of the brake cooling vanes must 
~1~~~~l=~~iiiiiiiiiiiiiiii-'" tie on the port side, .... hich is a point to be kept in mind w~en 
'" re-fitting a main wheel. The inlet ports, being larger than the 

outlet ports, are easilt distinguishable. 

TO REMOVE JACKS 
(13) Disconnect hydraulic pipes. . 
(14) Remove bol,ts securing caps to brackets. 

~--~------------------~--------fIG. FIG. 

20 MAIN WHEEL UNIT 20 



Thl. I..., '-d wIth A.t. No. 21. M/If 1945 

A.P. 2841 A &, 

.:: ..... ~.; .. :-~?:~ .~~BiliiJIHii11I .~ 

~Q) 
~' .... ~~~. ! \~\ ~ 
" . 
'~ 

~ 
's(CIIRIIIC THf 000" DPfRATIIIC LIIIC TO THf RDTATIMC ... ,. TIlE LOWfR [OC[ OF THE 000", 

IIKS OM THf SIDE Of TIlE AIRCRAfT fROM WHICH THf VALANCE IS TO a£ RfJIIOV£D 
CHAP. ,) 

fAIRIIII; OVER TII£ fUn PIPES AT THf MAIII PLA. AIID VALANa JOIIIT. 

THf fUEL PlI't:S AT TIf( RfAR Of TME VALAIICE:-
INIOA"D VALAlla - UNCOUPLE THf Fun PIPt: AT No. I TA"" SUMP. 
DUTICWID VALANCf - DISCO_CT TII£ PIPE TO 11 •• , TA .. AT TIlE JOINT 
RfJIIOV£ THf ACCfSS PAllfL I. TIlE U.OfIlSlD( Of TIlE MAIM PLA. AND UIICDUPLf TII£ PIPE AT 110, Z TAIII( SUMP. 

R£ND'4( TH( INSPECTlo. DOOR III TII[ FAa Of TIlE AfAR' FAIRIIII; BULKHEAD Alii) REMOV[ THE 10LTS SECURIMC 
TIf( DOOR "AIL TO TME RfAR 'AIRI.C. 
REND\/( THE TWO .BOLTS S(CIlUIlCO TIf( fROHT EIID Of TII£ DOOR RAIL TO THE MAIN WHEEL SUPPORT &£AM. 

SUPPD"T TIlE DOOR dO RfMOVE TME SCRNS SfCIIRIIIc: THf TOP Of THE VALAHCf TO THE UHDfRSlOf Of 
THf IIAIII PLAHE. TIlES( SCREWS ARE OH EACH SIOf Of TIt( TOP fDC[. Of THf VALAlla. 

t. LOWER TH[ DOOR AND VALANCE fROM TH[ AIRCRAfT, TO"THfR WITH THf LEIICTHS or FUEL PIPIIle. 

21 . MAIN . WHEEL DOOR AND' VALANCE FAIRING 21, 
REPRINT PP3788 M 1G847 6,45 1050 C. P Gp. '59(4) 
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DfTAlLA 

~~ 
DETAIL D 

I 
2 
3 

C .. ) 

(S). 

(6) 

(7) 

(I") 

(IS) 

(16) 

(17) 

(18) 

(19) 

(20) 

R~moye power plant (see fig. 
Remoye sub-frame (see fig. 
Remoye main wheel unit 

hinge 
fig. 21) .. 

Junction box 
through beam. 

at Junction box 
and withdraw 

edge and through 

electrical cables to i 
securing pipe to diagonal strut. 

hydraulic . pipes at Joints near 

connect fuel cock controls at connector 
lock on front spar. 

Disconnect fuel cross-feed pipe at drain cock 
and withdraw through beam. 

Disconnect engine control rods at each side 
of lays haft (see detail D) and remove bolts 
securing layshaft to beam. 

Disconnect engine control rods at sprocket 
box between beams and at front spar (in 
fuselage) and withdraw through beam. 

Disconnect fuel feed pipe and withdraw 
through beam. 

Disconnect boost cut-out cable at Junction of 
Inboard and outboard cables and withdraw 
through beams. 

Disconnect all pipes at KI-gass bracket. 
Remoye bolts securing diagonal strut to 

beams (see detail C). 
Remove bolts securing cross-member to 

beams •. 
Remoye lower bracing strut. 
Remoye top attachment bolts (see detail A). 

and nuts from bottom attachment studs 
(see detail B). Lower beams from spar. 

ne:. 

23 UNDERCARRIAG~ BEAMS(2) 
"1788 M /G847 6/45 1050 C & P Gp. 95'1 t4, 



Fit. 
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I 
I 

I 

'- I 
, I 
'I _ 

' ........... 

, , , , , , , 
ACCESS DOOR.. ' 
BOTTOM SKIN 

SEE DETAIL A 

DETAIL A 

AILERON (I) 

"';-----"":..~ 

/' "\, ACCIi6S DOOR IN 
!, J BOTTOM SKIN 

, / -----

Fit. 

24 
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DETAIL B 

I. LOWI TII( FLAPS. .. 
@R£MM 1IIE DfTACMAllLE !lOSE CovE, 

IlECESSAIIY TO EL£Vm THE AU 
G)IEMDYE TME BAlANCE T~ 

IIIIICE All/) LEVEl. 
4. DISCOIIII(CT THE M.t.OII 

R£LEASE TII( FAlllLE 
MU TlAlLlIIC E 

(J)IEMOVE 
HUDS 
DET'" 
BOLTS 

@SU 
SEC 
COlI 

OPEIATIIIG LEVER. ACCESS TO THE IOLT 
1IIE MEltOll NOSE FIICIIICS IS TIIIOUCH THE 

SUI Of THE AlLEItOII. WlTH ... AW THESE 
UM AND LEVER. 

OUTBOARD I'OIITIOIIS Of TII( AlLEIIGII.IEMOYE Till 
IIIIICE IllACKETS AND IELEASE THE BOIIIIIoC .. 

IIIC EDC[ RlI 14. REMOVE THE TWO PAInS Of 1IIE AlLEROII. 

C THE AILEItOII OPERA. U IT ~ ESSEIITIAL 'IQ E_ 
lE LIE CIF 1IIE TOIOIIE r.- IS .. L. WITH THE IIITEIISKTIIIC 

THE· CEIITRE LINES Of TIll FULCllUM fIIIaNC AID THE IOI.T ATTAClllIIC 
ATIIe FOIII TO TII( fIIWIUM •. LATERAL AOJUSTME", OF THE Fll.CRIIM 

IIG CM lE MADE 1'1 IUII.OIIIC Ut' OR REDUCIIIC THE LAMINATED PACllIIC 
SHEItS 011 THE IOLTS SEC ..... C IT TO TIlE NOSE FOItCINC. 

TMIS IOLT MAY lE SIIOIITEIIED 'IQ CLEAR THE SHROUD If NECESSARY. IIUr MUST 
I'IIOJICT TIIIOUCH ANCHOR IIIIT. 

INSPECTION Of AILERON HINGE ARM BOLTS. 
METHGD Of' DETEMIIIIIC THE SAFETY AND EIlCACEMEiT OF AlL!_ .. er """ 
BOLTS 0If TII( FINAL ASSEMBLY OF THE. HlIICE ARMS TO THE. TRAILlIICEDCES AFTER 
AlL ADJUSTMENTS HAVE IEEN MADE I" flmllC THE AlLEROII. 

(i)PLACE TIlE IOlT .. THE HOLE AND P/lESS IT 00\11 'IQ THE AICIIOIi .uT. 
Ui! TUIIII THE IOLT ROUND ONCE 'IQ EIlCAc( 011£ THIfAD. .. 

Oii)LIfT THE BOLT TO CIIECIC EllCACEMEHT OF THREAD AIIO 'IQ 01* TIlE AICHOR 
IIIIT UP 'IQ ITS CASE. 

(iv~ THE DlSTAIICf. FIIOM THE 11)p OF TIlE C·SINK.OII THE BOlT TO niE 
11)p OF THE C·SIIK. III 'fIlE HOLE (SEE SKETCH). . . 
If TIIS DISTANCE IS LESS THAN a· A LONCUI IOLT IS NECESSARY To ENSuRE wnv. 

1IOfE:-. r IS AI'PIIOII. L£IICTH Of THIEAD 011 CROSS SECTIOII OF IIIIT. 

AILERON (2) 
Fit. 

2S 
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'> 
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I LOWER flAPS 

~) [>ISCON?€[U Of"[>f+,.J\TING '7'7,.if\NSf04d[>1a\ FLAf' (PORT Fd[>'7'7R ONLY) 

0~~OHN~CT U-.S. AT ~-0!'E.~TIHG,.TU8E AS fOllOWS: REMOVE C1RCUPS,USING 
.' ~dll' fbERS. '7€JEW f+ OCfff SOlI iNTO Of AND [>ITHD0si4.i4. PIN. 

~) REMOVE BOLTS SEaJl\IHG fLAP HINGE TO MAIN p~ fAlSE SPAR. 

SLOWER PLAt4''7'7 

I 
(3) 

DETAIL OF UNIVERSAL JOINT I~ 
IVI 



n .. .. 
Cl 
'!' 

i!i 
~ '--_.......L ___ "": 

I. ROIOV£ 111[ 

~ IEIIM"~ IN TIlE FlAP-Gl'EltATlNC ,.. (SEE FIc.2.) 

@ Tllllit>AtL£RON CONTROl ROD .. REMOVE THE IIOLT AT THE IIUTIICIARD Ell) JOIIIT 
LMR (SEE DETAILS A , .) 

AtttSS PANELS 011 THE UIIIIERSIDE OF TIlE PUIIE ( SEE FIC. 4 ) 

NUTS FROM THE STUDS WHICH SECURE ItIIS 11 .. " (SEE DETAIL D) • 
T THE 1'lIAIUNc: EDc[ .. REMOVE THE NUTS FROM THE STUDS A"AC"': THE 

lit EDCE TO THE REAR SPAR (SEE DETAIL C) DRAW THE TRAIUIIC EDGE FRO" 
STUDS , LOWER IT FIIaM THE PLANE. 

'" 

i! -. 
l 
( 
I 
~ 
1 -~ 



KEY TO Fie. 28 

To remove trailing edge from main plane:-
i (I) Remove .top and bottom trailing edge falrlng strips along fuselage side and trailing edge. 

(2) Remove flap jack covers In fuselage. Just aft of rear spar. (See fig. "3). 

(3) Support flaps and disconnect flap-operatlng tube at flap Jack. (See fig. "3.) 

( .. ) Lower flaps fully. 

(5) Remove top and bottom falrlng strips between centre and Intermediate plane trailing edges. 

(6) Disconnect joint In flap-operating tube at junction of centre plane and intermediate plane. 

(7) Remove access doors in bulkhead at rear end of main wheel compartment and remove bolts securing r 
ends of main wheel door hinge beams. . 

(8) Support rear fixed section of inboard nacelle and remove screws securing It to underside 
trailing edge. 

(9) Remove aSsembly panels on underside of tralllng-edge section, Just aft of rear spar (see fig. 

(10) Disconnect flap indica~or electric cable (port side only). 

(11) Disconnect dinghy manual release cable and electrical release cable 

(12) Disconnect aileron operating push-pull rod at intermediate lever on outer en 
and at joint inside inboard end of trailing edge. (See details A & B.) 

[13) Disconnect aileron trimming tab operating cables at turnbuckles. release fa' 
Inboard trailing edge. (See details C & D.) 

~I") Support trailing edge and remove nuts securing tralling-edg.pa 
detail E.) . 

:15) .Carefully draw trailing edge aft from centre ~.Iane and then 
drawn outward to clear projection of aileron push-pull con 

of centre plane. (See 

d so that trailing edge can be 
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28 TRAILING EDGE - CENTRE PLANE 28 
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SLIHCIHC OUTER PlANE 

ENLARCED VIEW AT '4' 

F'G" I"Cl. 

29 SLINGING INTER~EDJATE AND OUTER PLANES 29 
--

REPRINT PPlS89 I'l~ IG1663 .. ,is 1050, C. P Gp. H'(4) 



r---~--------------~ CD REMOYE JOINT COVER PlATES 1J.AJNCT1ON OF NTERMEDlATE 
PlANE '0l1TER PlANE - SEE FIG .... 

C%l DISCONNECT ElECTRICAL tABlE TO NAVKiAmN , RESIN lAM 
~ DISCONNECT AN> REMOYE AIlEIIlN OPERATING GEAR. AlSO 

INB~AJI) .. OUTBOARD POR'IlONS OF AILERON - SEE FIG. 
~ Sll": OUTER PlANE FROM A CRANE • SEE AG. 29. 
~ REMOYE SPlIT PINS. UNSCREW NUTS .. DRIVE 

JOINT PINS - REMOYE JOINT PlATE • SEE FIG. 
6. LOWER THE OUTER PlANE. 
7. REMOYE OOlBOARO POWER P\.ANT • SEE 
8. REMOVE WTBOARD ENGINE SUB' 

(2) REMOVE INBOARD ENGINE FA.G 
F1R£'IiIAlL .. FRONT SPAR. 

@ REM<M OUTBOARD UNOERCAR~ 
SEE AG.21. 

® REMOYE TRANSPCJ!T 
CENTRE 

@ 

.. 
tUMATIC BOOST .. DOPER PF£S f(f llIANSPa\'T JOINT. i 
LL ELECTRICAL CONDIIlS IiOING OUTlIOARD. AT .. 

ON BOX MOUNTED BETWEEN THE ut C. BEAMS ON ~ 
~R. ~ 

CONNECT OIJTBOARO ENGINE COH1ROI. RODS f(f TUINIIUCKLES. » 
ECT OUTBOARD ENGINE BOOST CAIIl.E f(f lHlM!l£ ON 1-

FRONT SPAR BmIEEM U/t. BEAMS. WITHDRAW .. CIIl. ~ 
<ID REM<NE SPlIT PIN .. DISCONNECT AILERON PUSH· PIll CONTROL ROD ... 

AT INTERMEDIATE lEVER ON CENTRE SECTION REAR SPAR. .!'-
18. OISCONNECT FlAP 0PERR1NG 1\IIE - sa FIG.a. 
® SLING INlERMEllIATE PlANE FROM A CJlANE - SEE FIG.29 
~ REMOVE SPLIT PfjS. UNSCREW NUTS .. DRIVE 00l BOOM 

.JOINT PI4S. REMO\IE JOINT PlATE· SEE FIG .31 UZ 
~I lOWER INlERl£DlATE PlANE FlQII AlRCRAn. . 



LOOKING AFT 

TOP BOOM JOINT PI~ 

~ • P lOOM REAR SHACKLE 

__ ~ REINIFORCINC 

""= @ ~ ® 

==--~~ 

C» 

C» 
C» 

BOTTOM BOO" C» 
C» 

~ 
C» 

0 

JOINT PLATE 

~ / 
BOTTO" 800ft @) 

~ fROIIT SHACKLE 

II1II'[;-
USE SPAN •• n .. 1.Z.ZBn(S·TORfSREF.26EA/326:U) 
fOR NUTS ON JOINT PINS. 

,." DEl AIL OF FRONT SPAR JOINT Fie;. 

31 31 INTERMEDIATE PlANE TO CENTRE PLANE. 
PP4029 PI /G"JJW1 10/45 11. cap Gp. Q~q 14' 
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LOOKING Aft 

TOP 

TOP 100ft REBIfClAiClIIC:/ 
PlATE - FRONT. 

a a •• ., . 
t •• :t 

» ••• :. 

a I •• :. 

a- •• ., I 

•• (10 (10 ' •• 

~AA -~.'--------__ L 

lOTTO" lOOM JOIIlT PIli 

• 
G 

Cl 

~ 

Cl 

I) 

LOOKING 

Cl Cl 

0 Cl Cl 

0 Cl • 
0 Cl 

Cl 

0 Cl 

Cl 

0 
Cl 

Cl 
Cl 

0 .. Cl 
Cl .. .. 

Fie. 

32 DETAIL OF REAR SPAR JOINT 
INTERMEDIATE PLANE TO CENTRE PLANE. 

y PIN. 

~Sl~ 
SLOTTED IIUT. 

NOTE:-
USE SPANNER Pt It" 
Itz·ZI7I (STORE S 
REF. Z6EA/lZ6l6) 
FOR NUTS ON 
JOINT PINS. 

PlATE 
ATTACHMENT lOllS. 

fiG. 

32 
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,--"" 

Fie 

33 

BOOM JOINT PIN 

f"luT WASHER 

BOTTOM 

PT. Ht IIzlS02 (STOIIES 

TOP REA" SH.t.CKLE. 

" . " 
o 

.. 
" ," 

VIEW ON fRONT SPAR JOINT LOOKING FORWARD 

NOTE:-

PL.cT"E 

USE SPANNER PT. It! Ifusol (STOIIES RH 26 EA~6996) FOIl NUTS ON JOINT PINS. 

VIEW OH REAR SPAR JOINT LOOKING AfT. 

=rrI1 
SLf'RINT PP4029 M JoSO C & P Go>. ~S1Y 
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34. 

CB RELEASE THE T'tIO fASTENERS lOT TIE 
3 BOTTOM OF THE SEAT FRONT PANEL. 

FOLD THE SEAT UP AND THE FRONT PAII£L 
DOWN. SECURE WITH THE STRAP ATTACHED. 

CD PULL THE PROJEtTIIC HANDLE OF THE 
BOLT THE PORT SIDE. 
MUST BACK. 

FRONT 

• 

® RELEASE THE TWO FASTEIIERS 011 THE 
SUT SIDE PAIIEL AND FOLD SIDE 
PAIIEL BACK. 

fc\ CllllEI TO RELUSE THE FLOOR PEGS 
\~ AND DRAW IT FORWARD fROM THE SPAR 

FOLD THE UPPER PORTION OF THE COVER 
BAtKWARD AND DOWN TO THE FLOOR. 

6 TO REMOVE EITHER PORT OR STARBOARD 
SlOE PAIIELS RELEASE TIP FASTENERS 

SPAR COVER 34 
PPl5a, M IG466l)-45 1050 CloP Gp.'!" (4) 



:55 

~LI FUEL 

ACCESS DOORS TO .... 1,2 &5 FUEL TANKS 
A JETTISON PIPE 
a fillER 
e SUMP 

D CAUCE 
E VE"T CONNECTIOII 
f' VENT VALVE 

(!ta.3 FUEL TANK) 

FUEL TANKS (I) 
FIC. 

35 
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Th,. leof,ss'" w'lh A.l. No. , I» Jon. 1945 

l 

A.P. 2847 A & a 

DETAIL OF TANK FILLER 
(NI 2 AND , TANKS) 

2 

THE TANK ASSEMBLY PANEl. FROM 

THE IJtI)ERSIDE Of THE MAlIC PLANE 

D'SCONNECT THE DELIVERY PIPE AT THE 
CONNECTION TO THE TANK 

~ SUPPORT THE TNI( AND UNSCREW T1iE 

\V TU .... UCKLE OF EACH STRAP. 

9 LOWER THE II£AR END OF THE TANK AND 

WlTHOIIAW IT fROM THE MAlI PLANE (SEE 
DETAIL 'A') 

TANKS N! 2 &3 

10 DIVoII OR PARTlY OR... FUEL SYSTEM 
AS II£OUIREO (~E SECT. 4 CHAP. S) 

11 TAKE THE WElCHT OF THE 0UT80AR0 
EIClHE IV SlIHCIIIC 011 TllESTUNt. . 

12 REMOVE THE ACCESS DDDR UNDER THE MAIN PLANE 
AIID DlSCllllllECT THE DELIVERY PPE FROM THE TANK. 

@3REtlOVETHESCREWSSECURINCTHESPLASH 

TRAY TO THE ACCESS PANEL AT THE fiLLER 

CAP. NOTE THAT THE BONOlNC LEAD MUST 
liE II£COIIHECTEO 011 11£. ASSEMIlIJ'. 

@4REMOVETHESCREWssecuAIICTHETANK 
ASSEMBLY PANEL AND LIfT fIItI/t( THE PANEl. 

WHEN REPLAClNC A PANEl F'T AT L EAST TWO 
SCREWS AT DIACOIIALLY OPPOSITE CORNERS 
AND CHECK ALICNMEltT OF SCREW HOLES. IF 
NECESSARY RAISE OR LOWER THE EICINE TO 
ENAIIlE THE SCREWS TO liE FITTED. 

@5DISCONHECTAllPIPESANDELECTRICALLEADS 
·AT THE TOP Of THE TANK. • 

@)6L1fTTHETANKSIVMEANSOfTHESTRAPS 
AND II£MOVE WITH CREAT CARE. 

d 
Fie. 

36. FUEL TANKS (2) Fie. 

36 
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TOP 11' 
HINCE 100T W 

CENTRE 'ff 
HINCE IOlT W 

(9) 

@ 

~ 

@ 

~SPECTlOII COVERS AT THE "OSE Of THE RUDDER. 

EL 011 THE OUTER fACE Of THE fill BY REMOYINC THE RNETS - SEE flU 

11 THE UPPER SURfACE Of THE TAlLPUIIE OUTER EIID. 

. ' 

TIIIMINC TAl OPERATlNC CABLE, DETACH THE CUARD AIID REMOVE THE CHAIN fROl'l 
IN THE fiN. 

E TNIIIIINC TA. OPERATlIIC ROD AT THE TAB, UNSCREW AND REI'IOYE. (THE SPROCKET MUST 
fROM TURIIIIIC WHILE THE ROD IS UNSCREWED) 

THE TAlLPLUE REAR 
, AND WITHDRAW TIlE MOUSIIIC COMPLETE WITH THE UIIIVERSAL JOINT AND THE SCREWED 

fORK· (11) 

AlMOVE THE BOLT SECURINe THE RUDDER ACTUATIIIC LEVER TO THE COMMECTlIIC ROD III THE 
T AILPLAIIE. 

SUPPORT THE RUDDER, REMOVE THE TIIREE IUllCE 10L T5 AIID LOWER TIlE IUDDE" fROM 
THE fill. 

RUDDER 
fie. 

37 
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Fit 

38· FIN 

L "II'IOYE IUDO£II (SEE FlU7) 

@IEMOVE 'AIRINGS AT TAIL PLANE 
TIP AHO fiN JUNCTION 

@OISCOItNECT AERIAL BY RE 

CONTROL BRACKET 

Fit 

38 
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KEY TO FIG. 39 

(I) Disconnect elevator control rod at torque shaft lever 

(2) Remove bonding lead from torque shaft 

(3) Disconnect coupling at each side of elevator torque shalt and remove centre portion of shaft 

(4) Disconnect elevator trimming tab cable turn buckle at centre of fuselage behind rear spar 

5 Disconnect elevator trimming tab cables at turn buckles forwaril of tail plane front spar 

(6) Remove Vlckers pulleys mounted at former 39 

(7) Remove falrlead In fuselage side and pass cables through opening 

(8) Remove access doors on top and bottom surfaces 

(9) Remove three taper pins securing outer ends of elevator torque shaft to Inner end 
draw ends of torque shaft into fuselage 

(10) Remove access doors in bottom surface of elevator Just aft of hinges 

(11) Support elevator, remove split pins and nuts from hinge bolts and dra 



39 ELEVATOR 39 
REPRINT PP3589 M IG.f663 4/45 1050 C .. P Gp. 959(4) 



KEY TO FIG. 40 

Trestle rear end of fuselage and:-
(I) Remove all tail plane root fairings (see fig. 4). 

(2) Disconnect aerial at top of each fin by removing aluminium "weak link" rivet at rear insulator. 

(3) Disconnect aerial (if fitted) from tail plane. 

(4) 

(5) 

Disconnect elevator control rod at torque shaft lever. 

Disconnect couplings at each end of elevator torque shaft. 

(6) Remove three taper pins securing outer ends of elevator shaft to inner ends of elevator spars on side of 
fuselage, and draw ends of torque shaft into fuselage. . 

(7) Remove bolts securing walkway across top of tail plane in centre of fuselage and securing walkway i 
end of fuselage to angle brackets on tail plane rear spar. 

(8) Remove four inspection panels on top surface of tail plane inside fuselage. 

(9) Disconnect and remove rod connecting rudder push-pull controls in fuselage to lever 
spars. 

(10) Disconnect starboard rudder push-pull control at lever between tail plane spars 

(11 ) Tie elevator and rudder trimming tab cables with string at control box in pilot'S 
unwrapping over sides of drum. 

(12) Disconnect elevator and rudder trimming tab control cables at turnbuckles 
of tail plane front spar. 

(13) Remove fairleads on fuselage formers between turn buckles and tail 

(14) Remove four Vickers pulleys between tail plane spars and dra:!"r 

(15) Disconnect rudder trimming tab cable turnbuckle at centre 

(16) Disconnect elevator trimming tab cable turn buckle 

\17) Remove four Vickers pulleys at first former aft 0 
fuselage. 

ween tail plane spars. 

aft of tail plane rear spar. 

(18) Withdraw cables leading forward and pass the 

(19) Remove four bolts securing draught-procf p 

(20) Detach canvas bulkhead below front s and remove fastener studs from spar. 

(21) 

of 

(22) Remove fibre packing bloc een ends of fuselage formers, and at top and bottom skin of 

(23) 

(24) 

(25) 

tail plane. 

Su pport tail plane at ea ge on suitable trestles. 

Remove attachment ~ts d bottom Joints at centre of tail plane. 

Remove main attachment b curing tail plane front and rear spars to fuselage formers 35 and 38 .. Unscrew 
rear spar bolt b until flu with former. Withdraw tail plane horizontally from each side of fuselage. 
Care must be t09llamage fuselage formers and trimming tab cables. 
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REMOVAL OF WALKWAY. ~~~ 

FIG. 

40 

TAil WHEEL STRUT 
AUUUUUUGE PlAUU 

PP3589 M 

~UDDER PUUU-UULl 
CONTROLS. 

FIG· 

40 



I. ~OVE TAIL WEB. 

® REMOV£ 

® RDICNE 
{A 

fiG. 

41 

BOLT ATTACHINC SPINDLE 
TO BRACKET. 

TAIL WHEEL STRUT 
fie. 

41 



THIS lEAF ISSUED WITH A.L. 11 .. 10 JA ... tU 

S££ 

SEE 

OETAIL B 

TO REMOVE THE 80M8 DOORS PROCEED AS FOllOWS;-

OPEII THE 80M8 DOORS 8Y 5ETTIIIC THE lEVER BY THE PilOTS SEAT 
TO "OPEN:' 

DETAIL A 

o WITHDRAW THE PIN AT THE lOWER END OF THE HYDRAIILlC JACKS AT EACH 
END OF THE DOORS. 

o SUPPORT THE BOMB DOOR AND REMOVE THE 51 .... 0.D5 IIUTS FROM THE TOP 
HINCE EYEBOlTS 5ECURIIIC THE 10... DOOR TO THE FUSELACE RAil. 

!!!ll:- DO 1I0T TRY TO REMOVE THE "HIIICE PillS WITH THE DOOR III POSITION. 

BOMB DOORS 
.--

FIG. 

42 
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A.P. 2847 A ,a 

DETAIL OF 
I ATTACHMENT Of 

JACK TO MOUNTING. 

a REMOVE THE 10lTS SECURIIIC THE COVERS 
... TO THE JACK MOUITIIIC:. un OfF COVERS. 

--8 
• o 
o 

DISCONNECT THE FLAP OPERATIIIC TUIE 
to"NECTI"C L1I1KS - SEE DETAIL. 

DISCON"ECT THE PIPE CONNECTIONS AT 
EAtH END OF THE JACK • 

REMOVE FOUR NUTS SEtURINC THE EIIDS 
OF THE JACK TO THE MOUNTINC-SEE DETAIL. 

RAISE THE JAtK AND REMOVE FRO .. 
MOUIITINC. 

FLAP HYDRAULIC JACK 43 
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This leaf issued with A.L. No. 60 
March, 1948 

ELECTRICAL 
LIST OF CONTENTS 
Introduction 
Routing charts ... 
Power supply 

Installation details 
General 
Wiring system 
Distribution boxes 
Panels 

Generator controls 
General 
Emergency switch 
Ground/Flight switch 
Accumulators 
Accumulator cut-out 

SERVICES 

Voltage regulators, Type 23 
Testing in aircraft 

Master regulator, Type 32 
General 
Setting the master regulator 

Checking circulating current 

Main distribution 
General 
Circuit-breakers and feeders 
Table of fuses 
Mod. 1447-lntroduction of .flight 

No. 2 panel 
General 
Circuits affected ... 

Engine starting and 
General 
Engine starting 
Propeller feathering 
Servicing ... 

Ignition boos 
Coolant I 

atlltre indicators 
mperature indicators 
Id air control 

er control 
running cut-off control 

tor flap controls 
ratu re control 
static switches 

Manual control 
Testing 
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Oil dilution 
Engine priming 

F.S./I 

PARA. 
I 
2 
5 

7 
8 
9 

10 

II 
15 
16 
17 
18 

19 

29 
30 
31 
33 

34 
35 

38 
40 
42 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 

55 
56 

57 
58 
59 
60 

AIR PUBLICATION 2847A & B 
Volume I Section 6 

CHAPTER 

Supercharger controls 
Fuel contents gauges 
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79 
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amp 84 
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eral 85 
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Turret supplies 
General 92 
Front turret-(B.P. Type F, Mk. I) 93 
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Testing 102 
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Testing lOB 
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General 109 
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Motor control 117 
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LIST OF CONTfNTS-Contd. 

Turret position indicator 
Bonding ... 
Radio power supplies 
Radar power supplies 
Circuit index and modification chart 

LIST OF ILLUSTRATIONS 
Harness diagram-(Panels and D.B.s) 
Bomb fuzing and release equipment 
Routing charts 
Radial feeder distribution 
Generator controls (A) ... 
Generator controls (A) (before Mod. 1430) 
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Introduction 
1. This chapter contains descriptive notes on 
the functioning of the various circuits, and 
servicing details for certain items of equipment. 
With the exception of the main power supply 
equipment, servicing information is confined to 
those items of a non-standard nature; details of 
the servicing of standard items of equipment 
will be found in the relevant Air Publication, 
reference to which is made in the appropriate 
paragraphs. A diagram of the main sections of 
the wiring, together with panels and distributi 
boxes, faces the last page of the text, 
followed by a series of wiring diagrams w 
cater for the various electrical s . s in 
aircraft. 

Routing charts 
2. The wiring diagrams r 
are known as Routing 

ara. I 
laid out 

n the left
e, and subse

distribution box 
equipment where 

ctions occur in the 

in tabular form; the 
hand side contains 
quent columns 
CD.B.), panel 
"break Iflin 
circuit. 

3. ossible points for circuit 
given at the head of each 

not follow that cables, shown 
ally as passing through a column, 

ysically unless there is a connection 
r the cable in that column. Those 

c s marked "Con. ref." contain the 
onduit reference and, where applicable, the 
lug or socket pin designation. 

4. All routing charts, with the exception of 
those bearing annotations to the contrary, 
denote the modification state of the aircraft at 
the date of issue of this chapter. The intro
duction of class 4B modifications has necessi
tated a number of additional routing charts; 
these can be identified by a note, referring to 
the Mod. No., on the diagrams concerned. 

Power supply 
5. During flight the power for the 24-volt 
d.c. electrical services is provided (before 
Mod. 1430) by two 6 Kilowatt shunt-wound 
generators, mounted one on the auxiliary gear
box of each inboard engine, or (after Mod. 
1430) by four 6 Kilowatt generators, one on 
each engine. The generators also charge the 
four 12-volt, 40 ampere hour, lead acid 
accumulators which are connected in series
parallel. The accumulators are situated in the 
fuselage just aft of the front spar. 
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6. Control of the generator voltage at varying 
engine speeds is achieved by voltage regulators, . 
Type 23, on each generator power panel; a 
master regulator, Type 32, on power panel3P, 
ensures stable parallel operation of the Type 23 
voltage regulators and maintains a controlled 
voltage at the bus-bars in panel 3P. A volt
meter on 1 DB indicates the voltage at the 
bus-bar. Details of the controlling equipment 
used in the generator circuits are given in para. 
11 to 18. . 

Installation details 
7. General. - The installation consists 
primarily of panels and distribution boxes. 
The wiring between these panels or boxes is 
enclosed by polyvinyl sheathing. which 
constitutes a conduit. Attached to the ends of 
the cables, at the extremities of each conduit, 
are sockets which fit into plugs built in the pan. 
or distribution boxes. All multi-pole plugs 
and sockets are designed to prevent incor 
mating, thus avoiding accidental cross 
nections or short-circuits. A j . 
labelled JB A serves as a main 
for all cables entering or leav 
compartment. 

8. Wiring system. - T 
ness and to ensure a 
wiring between the dis 

p
tion, the 

boxes 1 DB 
the fuselage, 

h. A single-pole 
is employed, the 

and 2 DB, on the sta 
has.been enc . 
earth re 

each circuit being 
aking contact with, the 
These earth points may 
by their coating of blue 

ution boxes.-With the exception 
ses contained in the bomb aimer's 

ard panel and on the generator power 
2P and 3P, the distribution boxes 1 DB, 

and 3 DB contain the main fuses for the 
s services. Details of the fuses and the 

circuits they protect will be found in para. 26 
under the heading Main Distribution. Under 
this heading will also be found details of the 
radial feeders and circuit-breakers. 

10. Panels. - Service panels:, used for 
control and inter-connection purposes, are 

F.S./2 

located at convenient· points in the 
They are illustrated in fig. 1 of this 
their designation is given in the 
table:-

Bomb aimer's starboard pan 
Bomb aimer's port pane 
Flight engineer's No. 

(Mod. 1447) 
Flight engi 
Generator 

o. I -(aft) 
rt ftmel-2P 

oard panel-3P 
els:-

ge connecting panel-8P 

controls 
General. - The incoming generator 

itive cables at panels 2P and 3P are 
connected to the current coil (terminal 1) of 
their appropriate Type 23 voltage regulators. 
The shunt field cables are connected, via their 
circuit-breakers on 1 DB, to the carbon piles 
(terminal 3) of their respective voltage 
regulators. The negative cables are connected 
to an earth terminal on the aircraft structure. 

12. From the Type 23 voltage regulators, the 
outgoing generator positive cables are connected 
to the junction of the voltage and current coils 
(terminal 1) of their respective cut-outs, Type J, 
the purpose of which is to control the action of 
the operating and retaining coils of their 
associated circuit-breakers, Type D. These 
circuit-breakers have their main contacts 
connected in series with the generator positive 
line, and by the use of a bi-metallic strip, which 
carries the main contacts, they provide overload 
protection for the generators. 

13. In the event of overload the generator 
affected will be disconnected from the main 
bus-bar, but the retaining coil of the circuit
breaker will still have its armature held in by 
the open-circuited voltage of the generator. 
Under these conditions the appropriate 
re-setting push switch on 1 DB will have to be 
operated before the generator can again be 
brought into circuit. These push switches are 
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in series with the operating and retaining coils 
of their associated circuit-breakers and are 
normally closed. The push-to-break action 
of the switch releases the spring-loaded 
armature of the circuit-breaker operating and 
retaining coils, so that when the push switch is 
released and returned to its normal and closed 
position, the circuit-breaker is automatically 
closed and the generator is again connected to 
the bus-bar. 

14. The generators can be switched out of 
circuit by operating the field circuit-breakerS on 
1 DB, which also protect the field circuit from 
damage due to heavy current. After being 
tripped, these circuit-breakers must be closed 
manually. 

15. Emergency switch. - This switch, 
situated on 1 DB, is required only when it is 
necessary to run the generators without the 
aircraft accumulators in circuit, or in the event 
of an open-circuit developing in the small 
centre switch of the Ground/Flight switch. 
For normal operation the emergency switch 
should be in the OFF position. 

16. Ground/Flight switch. - This switch, 
sometimes known as the aircraft master swit 
is mounted on the generator starboard p 
and provides the master control for 
electrical services. When the swit . 
GROUND position, the aircra 
disconnected and the el 
connected to the exte 
starter) socket. When th 
FLIGHT position the airSaft 
connected, via the master r or series coil, 
to the main bus- and .. are charged 
automatically d t. The Ground/ 
Flight switch be placed to the 
GROUND p the aircraft is not 

• - The accumulators 
e fore flight for security of 

d cleanliness and security of 
ns. If, for any reason, it should 

e necessary to disconnect them, the 
Gr d/Flight switch should be placed to the 
GROUND position; the positive side of the 
inter-connecting cables should first be removed 

to avoid the possibility of sparking and conse
quent explosion, which might occur if the 
accumulators were accidentally short-circuited 
by the aircraft structure. 

18. Accumulator cut-out. - The closing 
voltage of the Type J cut-outs should 
checked from an independent source of sup 
in series with a rheostat. They shoul 
tested on a gradually rising vol and th 
contacts should close at 26· volts. 
Adjustment is made by rotatin on • 
armature, and between each . ed 
voltage should be reduced to 

en testing 
rs in the aircraft 

ould be adopted:
tow the leads to the 

ort-circuiting strip between 
of the master regulator. 

the EMERGENCY switch to the ON 
and ensure that the genel!1tor field 

reakers are closed. 

4) Place the Ground/Flight switch to the 
ROUND position. 

(5) Connect a testmeter, Type D, or a 
voltmeter of known accuracy, between terminal 
2 of the appropriate cut-out, Type J, and 
earth. 

(6) Check each regulator in turn by 
running each engine at 2,000 r.p.m., and note 
that the line voltage of the regulator under test 
is maintained at 24 volts when two generators 
are used or at 22 volts when four generators are 
used. 

(7) By means of the trimmer resistance on 
the voltage regulator carefully adjust the 
voltage to 22 or 24 volts . 

(8) Range the engine from 2,000 to 3,000 
r.p.m., and ensure that the voltage is main
tained within ± 0·5 volts. 

(9) At the conclusion of the tests, remove 
the shorting link between terminals 3 and 4 of 
the master regulator. . 
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Master regulator, Type 32 
20. General. - Because of the steep falling 
voltage characteristic between no load and full 
load of the Type 23 regulators, the variation in 
line voltage is too wide for use on aircraft 
without some means of correction. The master 
regulator, Type 32, has been introduced for this 
purpose. The principle of operation of this 
regulator is the reverse of the normal regulator, 
in that when the operating coil is not energised, 
the carbon pile is in a de-compressed state and 
its resistance is at the maximum. The nett 
effect of this is to maintain the line voltage of 
the system at 28 volts. 

21. Setting the master regulator. -
The setting of this regulator should be checked 
only after ensuring the satisfactory operation 
of the Type 23 regulators. The method Qf 
setting is as follows:- '9 

(1) Check the mechanical setting of 
regulator by pushing home the RESET d 
and ensure that the white arrow 0 

coincides with the mark on 
Adjustment can be made if 
holding down the reset knob, re 
locking screw, and turning the 
ferrule until the white 
Ensure that the pile loc 
after this operation. 

(2) Conn 
terminal 2 0 

field circuit-breakers 
. ght switch in the 

GROUND ,aosi the emergency switch on, 
run the en . ,000 r.p.m. 

"y adjust the voltage to 28 volts 
f the trimmer resistance in the base 

tor. 
) Range the engines from 2,000 r.p.m. to 
r.p.m., and check that the voltage remains 

y at 28 volts. 

Checking circulating current 
22. To check the complete system for balance 
carry out the following procedure:-

(1) Aircraft fitted with two generators 
(before Mod. 1430): 

F.5./3 

(a) Place an insulating strip betwee 
main contacts of one of the circuit
Type D, and connect a 20-0-20 
between terminals No. 1 and N 
circuit-breaker. 

insulating strip between 
f the No. 1 (port outer) circuit
e D, and connect a 20-0-20 

etween terminals No. 1 and No. 2 
cuit-breaker. 

(b) Using the No. 1 (port outer) engine 
master, run the engines in pairs at 2,000 

r.p.m., and check the circulating current 
between each pair of generators. The ammeter 
reading should be between 0 and ± 10 amp. 
Slight adjustment can, if necessary, be obtained 
by means of the trimmer resistance on the 
No. 2, No. 3 or No. 4 voltage regulators, 
Type 23. The No. 1 voltage regulator which 
is being used in this test as a master must· not 
be adjusted. 

23. At the satisfactory conclusion of these 
tests, ensure that all shorting and insulation 
strips are removed, and connect the aircraft 
accumulator cables to their respective accumu
lator terminals. In the event of failure to 
achieve satisfactory performance, the 
components should be removed from the 
aircraft and bench tested. Full details of the 
equipment used in the power supply circuits 
are contained in A.P.I095C, Vol. I, which also 
contains instructions for bench-testing of 
components. 

Main distribution 
24. General. - The combined output of 
the generators is fed via terminal block No. 70 
to the positive bus-bar in panel 3P, and thence 
to eleven 45 amp. Type A circuit-breakers, 
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also contained in panel 3P. Protection against 
overload is provided by a thermal strip in each 
circuit-breaker, which causes the tripping of 
the main contacts. In the event of a circuit
breaker tripping, it can (after allowing an 
interval for cooling) be re-set by depressing its 
push-button. Two Type B circuit-breakers, 
situated in panel 3P, are directly connected to 
the main supply at T.B.70 to provide the main 
feeds for the mid-upper and nose turrets. 
They embody a thermal overload release and 
under normal conditions operate on the electro
magnetic principle. Their operating coils are 
controlled by START-STOP push buttons situated 
adjacent to or on the turrets whose supply they 
control. Further details of these and the rear 
turret circuit-breakers will be found in para. 92 
under the heading Turret supplies. 

25. Circuit-breakers and Jeeders.-With 
the exception of the rear turret ammunition 
assister supply, each Type A circuit-breaker 
controls groups of fuses in 1 DB, 2 DB, 3 DB 
and bomb aimer's starboard panel. The 
circuit-breakers can be identified by their 
labels; their designation and the fusebanks they 
feed are given in the accompanying table. 

Circuit-breaker 
(paneI3P) 
-_-0--

r 
2 

IDB 

1 
3 

4 

I 5 
l 

2DB 

Fusebank 
supplied 

-
AAI to AA8 
BBI to BB8 

CCI to CC8 
DDI to DD4 

DD5 to DD8 
EEl to EE8 

TTI to TT8 
UUI to UU8 

. Fuse location 

2DB 

} Bomb aimer's 
panel 

} 3DB 

Note • . • The circuit-breaker on 3P labell 
assister panels, and an additional circuit-br 

urret" feeds the rear turret ammunition 
12P controls the rear turret supply. 

26. Table oJ Juses.-Details of the 
in the following table:-

_o ___ o ____ ---' 

l 

I 
2 
3 
4 
5 
6 
7 
8 

their identification, rating and service are given 

Service 

5 Fire extinguisher warning P.O. 
5 Fuel flowmeter P.O. 

10 D.R. compass 
5 Oil temperature P.O. 

10 
5 
5 

5 

5 
20 
5 

20 
5 
5 
5 

Undercarriage indicator 
Radiator temperature P.O. 
Fuel contents (port) 

{Oil pressure indicator P.O. 
Fuel pressure indicator P.O. 
Fuel contents-L.R. tank 
Fuel pump No. 2 (port) 
G.P.1. and A.M.U. 
Radar su pply 
Coolant loss p.a. (Mod. 1750) 
A.M.1. (Mod. 1703) 
Radiator flap control p.a. 
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Ratine 
Fuse No. (amp.) Service 

------

r 

I 5 Fire extinguisher warning P.I. 
2 5 Fuel flowmeter P.1. 
3 5 Radiator temperature P.I. 
4 25 Transmitters, Type F and Z 

Fusebox CC in I DB 1 5 5 Oil temperature P.I. 

6 5 {Oil pressure indicator P.1. 

l Fuel pressure indicator P.1. 
7 20 Fuel pump No. I port) 
8 

r 
I 10 
2 
3 5 

Fusebox DD in I DB 

1 
4 5 
5 5 
6 5 
7 5 

l 8 5 

r ting-general 
I r sure indicator 5.1. 

I 
essure indicator 5.1. 

ue pump No. I (starboard) 
Fusebox EE in I DB ~ R.3090 supply 

I 
adar supply 

Coolant loss 5.1. (Mod. 1750) 
Coolant loss 5.0. 

l Radiator flap control 5.1. 

Fire extinguisher warning 5.0. 
Flowmeter 5.0. 
Oil dilution 

Fusebox FF in I DB 
Oil temperature 5.0. 

fOil pressure indicator 5.0. 

5 
l.Fuel pressure indicator 5.0. 

Fuel contents (starboard) 
20 Fuel pump No. 2 (starboard) 

I 20 T.I 154/R.1 155 L.T. power unit 
2 40 T.1154 H.T. power unit 
3 5 Radiator temperature 5.0. 
4 5 Radiator flap control 5.0. 
5 20 Radar supply 
6 5 Interior lighting-general 
7 
8 40 Radar supply (Mod. 1736 only) 

r I 20 Long range fuel tanks-aft 

I 2 20 Long range fuel tanks-forward 
3 5 Wing flap indicator 

l 4 

r 
I 20 Beam approach 
2 10 Tank bay fire extinguishers 
3 

Fusebox JJ in 2DB ~ -4 5 Auto pilot control 

I 
5 5 Call lamps 
6 20 Fire extinguisher crash switch 

l 7 10 Fire extinguisher P.O. 
8 10 Fire extinguisher P.I. 

F.S.!-4 
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Fusebox KK* in 2DB 

r 

1 
Fusebox LL in 2DB 

l 

r 

1 
Fusebox MM in 2DB 

Fusebox NN in 2DB 

Fusebox pp in 2DB 

Electrieal Services 

Fuse No. 

I 
2 
3 
4 
5 
6 
7 
8 

I 
2 
3 
4 
5 
6 
7 
8 

I 
2 
3 
4 
5 
6 
7 
8 

I 
2 
3 
4 
5 
6 
7 
8 

I 
2 
3 
4 
5 
6 
7 
8 

Ratln~ 
(amp. 

10 
10 

25 
5 
5 
5 

5 

5 
5 

20 
10 

10 
10 
10 
10 
10 
5 
5 
5 

Service 

Propeller feathering P.O. 
Propeller feathering P.I. 

Exterior lamps master switch 
Interior lighting-pilot's cockpit 
Booster coils 
Slow-rurining cut-off P.O. 

Slow running cut-off Pol. 

Slow running cut-off S.I. 
Slow running cut-off S.O. 
Tank bay-fire extinguish 
Tank bay-fire extingu· 

Engine starting 
Propeller feathe . 
Propeller feath 
Fire exting . 
Fire exti 
Air"an 
Interi 
H 

Landing lamp filament * 

Resin lamps 
Identification lamps } 
Navigation lamps * See fuse KK5 
Land.ing lamp motor 

20 Nose fuzing 
20 Tail fuzing 
5 Distributor heating 
5 Bomb slip heating 

10 Camera heater 
5 Bomb sight computor 

20 Flare chute, Mk. III 
10 Camera supply 

5 
5 

10 
20 

Bomb sight head 
Interior lighting--general 
Heated clothing socket 
Dinghy release 

* This fuse supplies fuses NN8 and PPI to PP4 
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Ratlna 
Fuse No. (amp.) 

I 5 
2 
3 20 

Fusebox TT in 3DB 'I 
5 20 
6 
7 
8 

I 5 
2 5 
3 5 

Fusebox VV in panel 3P 'I 5 
5 5 
6 5 
7 5 
8 5 

r I 
Fusebox WW in panel 2P i 2 

3 
l 'I 

Fusebox XX in panel 3P { 
l 

Fusebox YY in panel 3P 

5 
5 

uction of flight 
2 panel 

er The introduction of this 
odfication changes the position and 
rtain items of equipment. These 

sist mainly of transferring a number 
onents, originally on the flight 

er's (or air observer's) panel to the flight 
eer's forward panel No. 2. In order to 
y the text the paragraphs dealing with 

ese circuits cater for the inclusion of this 
modification. 

28. Circuits affected. - Details of the 
changes can be verified by reference to the 
diagrams of the circuits concerned; in most 
instances an additional diagram with the fig. 

F.S./5 

Service 

Interior lighting-general 

Rear turret supply 

Scanner unit heater 

Voltmeter 
Motor genera 
Motor genera 
Mid-upper tu ker coil 
Nose turr er coil 
Power fai mp S.O. (Mod. 1'130) 
Power fa amp S.1. 
Lon S.I. • 

rning lamp P.O. (Mod. 1'130) 
re warning lamp P.1. 
Y supply P.I. 

relay supply P.O. (Mod. 1'130) 

upercharger relay S.O. 
upercharger relay S.I. (Mod. 1281) 
upercharger relay P.1. 

Supercharger relay P.O. 

Londex relay supply S.O. (Mod. 1430) 
Generator controls S.O. } (Mod. 1811) 
Generator controls S.I. 

Generator controls P.O. } (Mod. 1811)' Generator controls P.I. 

suffix "a" has been included. The following 
circuits are aff'ected:-

Fuel pumps (main and auxiliary) 
Radiator temperature indicators 
Oil temperature indicators 
Fuel flowmeters 
Fuel pressure warning 
Radiator flap controls 
Interior lighting with pilot's U IV lamps 
Heated pressure head. 

Engine starting and propeller 
feathering 

29. General. - A solenoid switch in panel 
3P, acting as a master relay, controls the supply 
to the main contacts of the starter and feathering 
relays in the respective engine service panels, 
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and so controls the associated starter or 
feathering motors. It is brought into operation 
by the closing of anyone of the engine starting 
or propeller feathering push switches. 

30. Engine starting. - The coils of the 
four starter relays are fed from fuse MMI in 
2 DB via four double-pole push switches on 
the pilot's instrument panel. The push 
switches are connected in such a manner as to 
provide separate control for each relay. 

31. Propeller feathering. - The energisa
tion of the coils of the four feathering relays, 
each fed from its associated fuse in 2 DB, is 
controlled by four push switches on the pilot's 
instrument panel. After being manually 
operated these push switches are automatically 
held in the closed position, by the action of a 
solenoid integral with each switch, until the 
propeller reaches the fully feathered position. 

32. At this juncture a pressure switch, 
actuated by oil pressure in the propeller pump 
line, open-circuits the switch solenoid and cuts 
off the supply to the coil of the feathering relay 
concerned, thus cutting off the supply to the 
feathering pump motor. To unfeather the 
propeller the associated push switch must be 
held manually in the closed position, since 
retaining coil circuit will have been 
circuited by the action of the pressur 
when feathering. 

33. Servicing. - Servici 
starting and propeller 
restricted to a routine insp 
and commutator. Cawon 
deposits should be r~o b means of 
compressed air. T ays sup d be examined 
at intervals for pi Ilfacts and security 
of connection ct assembly. The 
motors and e removed from the 

stated in the maintenance 
tested. Details of the~( 
in A.P.1095C, Vol. JI 

our booster coils, one on each engine 
dia ragm, are controlled by four push 
switches on the pilot's instrument panel. The 
booster coils are used, when starting, to 

provide H.T. supply to the distributor rotor of 
the right-hand magneto of each engine. A full 
description of these coils will be found in 
A.P.1374E, Vol. I. 

Coolant loss warning 
35. Warning of coolant low level is giv 
the fire warning lamps on the pilot's instr 
panel, and takes the form of a . g si 
The circuit for each engine . ontaine 
and consists of a tank unit, r atrd 
three relays. A micro switch the 
throttle lever acts as a con 

tank unit 
lant and so 

coil of a relay 
eping the relay 

y the flasher motor 
coolant falls below a 

ro e is no longer immersed 
the relay coil is broken, 

y contacts to close. This 
tes the circuit to the flasher 

t the same time energises the coil 
outh relay via the normally closed 

of a relay, Type P2. 

The closing of the Waymouth relay 
contacts completes the circuit to the associated 
warning lamp until the pilot (having pulled 
back the throttle lever) closes the feathering 
switch. This action energises the coil of the 
relay, Type P2, the contacts of which open and 
render the complete circuit inoperative. 

E.ngine fire extinguishers 
38. General. - In the event of an outbreak 
of fire in any of the engines during flight, the 
fire extinguisher system can be brought into 
operation manually by closing the push switches 
on the pilot's instrument panel, or automatically 
by closing the propeller feathering switch. In 
the event of a crash landing the system is 
brought into operation if the impact is sufficient 
to trip the inertia or "crash" switch. Warning 
of fire is given by the red light in the propelleJ 
feathering switch. 

39. Eight cylinders or bottles, containing 
methyl bromide, are fitted, two to each engine, 
in cradles aft of the firewall. Each engine 
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system consists of four interlinked circuits, 
namely, detector or fire warning, feathering 
switch, push switch and inertia switch. 

40. Fire warning. - Each fire warning 
circuit contains six flame switches, four at 
suitable positions on the forward face of the 
firewall and one at each side of the engine 
about half way forward. The switch contacts 
are normally held in the open position by the 
action of a spring-loaded rod, which is retained 
in the "compressed" position by means of a 
fusible head. 

41. In the event of fire, a temperature of 
200 deg. C or over will operate the switch by 
melting the fusible joint and so releasing the 
spring-loaded rod. As soon as the switch 
contacts have closed, the relay on the associated 
engine relay panel will close and complete the 
circuit to the appropriate fire warning lam" 
at the same time two other contacts on this 
relay close that portion of the circuit be 
terminal S on the propeller feathering s 
and the air intake "bottle" in rea . 
completion of that circuit when 
the feathering switch. 

same time a 

42. Operation of extin 
soon as the feathering s 
"bottle" will discharge . 
carburettor air intake. 
delayed action switc panel is put 

se the remaining 
contents into the 

conds later. 

into operatio· . 
"bottle" 
engine spr 

e event of a crash landing where 
ertia switch has been "tripped" by the 

ct, all containers will operate immediately. 
inertia switch is situated in the nose of 
·rcraft. 

45. Testing. -- It is important that these 
circuits be tested regularly in accordance with 
a procedure similar to that laid down in 
A.P.I095A, Vol. I, Sect. 6, Chap. 8. Before 
any tests are made, care should be taken to 
ensure that the sockets on the methyl bromide 
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"bottles" have been withdrawn and the s 
leads to the cartridges of the delaye 
switches disconnected. At the sa 
conclusion of the tests ensure that 
switch heads are tight and locked 
refitted to the bottles, the de 
switches re-connected, and 
re-set. 

46. Four indi 
No. 2 (forward) 
of the engin . 
to its app 
inserted· 

the4fiight engineer's 
r the temperature 

mdicator is connected 
tance unit which is 

the engine oil pipe line. 
temperature of the oil 

changes the value of the resistance 
change is transmitted to the 

Any 

temperature indicators 
7. The resistance element for each indicator 

installed in the thermometer pocket of its 
appropriate coolant header tank. The four 
indicators are on the flight engineer's No. 2 
(forward) panel. The principle of operation is 
similar to that given in paragraph 42. A full 
description of these instruments is contained 
in A.P.l275A, Vol. I, Sect. 4, Chap. 1. 

Hot and cold air control 
48. A hinged flap in the air intake duct of 
each engine provides for the intake of hot or 
cold air. The flap is actuated by a pneumatic 
ram which is controlled by an electrically
operated valve. All four valve solenoids are 
controlled by a single switch on the pilot's 
instrument panel. 

Air cleaner control 
49. Four filters, one in each engine air intake 
duct, are normally at the IN (filtered air) 
position when the aircraft is on the ground and 
during take-off. They are automatically 
switched to the OUT position by means of 
micro switches on the undercarriage when the 
wheels are retracted, or can be operated to the 
OUT position by means of the manual switch on 
the pilot's panel when the aircraft has cleared 
the area of grit and dust associated with ground 
running and take-off. 
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Slow running cut-off control 
50. A slow-running cut-off is provided on 
each engine. They are normally in the OFF 
(engine running) position and are operated to 
the ON (engine cut-off) position by the action of 
electrically-operated valves in the pneumatic 
system. The solenoids are controlled by 
toggle switches on the pilot's instrument panel. 

Radiator flap controls 
51. Temperature control. - The radiator 
flaps are opened and closed by pneumatic 
rams, the movement of which is effected by the 
action of electrically-operated valves. Under 
normal flying conditions the flaps are auto
matically controlled by their associated 
thermostatic switches, one of which is fitted to 
each engine. These switches are actuated by 
changes of temperature acting on a metallic 
phial inserted in the coolant header tank. The 
phial is connected to the switch by a capillary 
tube. 

52. Thermostatic switches. - The 
operation of the switches should be checked 
by observed reactions on coolant temperature 
during test and operational flying. A swit 
suspected of inaccurate control should 
tested in accordance with the instr 
given in A.P.2861A, Vol. I, Sect. 2, 
attempt should be made to adjust 
setting without special equi 
the switches are conta· 
Vol. I, Sect. 11, Chap. l. 

53. Manual control.+-- I 
it is necessary to ov . de tomatic action 
of the thermosta . e. order to have 
the flaps fully 0 can be achieved by 
closing the 01 switches on the 
flight (forward) panel. This 
metho mployed to maintain low 

rior to take-off. 

• - Four push switches, one on 
diaphragm, are used for testing the 

of the flaps when the aircraft is on 
ound. These push switches are connected 

in p rallel with the manual control and thermo
static switches. The flaps should open when 
their associated push switches are operated and 

should return to the closed position when the 
push switches are released. 

Fuel flow meters 
55. Two dual type indicators, on the flight 
engineer's No. 2 (forward) panel, indicate fu 
consumption and record "gallons gone." 
indicator counters are actuated by an elect 
pulse from their respective trans . ers in 
fuel line of each engine. Whe 
are not in use or in the event 
electrical supply, an electricall 
valve by-passes the transmi 
continuous supply of fuel t 
valve is of the normall 

ures a 
. This 

d closes 
when the circuit to it 
Each flowmeter 
adjacent to its a 

completed. 
n control switch 
dicators. Visual 

indication tha 
is given_ £ 

test the flowmeter 
that the indicators register 
the engines running, switch 

ters. The indicator lamps should 
, nd the indicators should commence 

te "gallons gone" as the fuel is used. 
conclusion of the test, place the control 

s ches to the OFF position and re-set the 
dicators to zero. 

Fuel pressure warning 
57. Indications of engine fUel pressure are 
given by four lamps, on the flight engineer's 
No. 2 (forward) panel, to which the four 
engine fuel pressure switches are connected. 
Low fuel pressure for anyone engine IS 

indicated by the relevant warning light. 

Oil pressure indicators 
ss. Four Desynn type indicators on the 
pilot'S instrument panel are directly connected 
to their associated transmitters in the engine 
oil system. The transmitter pressure chamber 
is connected, by means of a flexible pipe, to the 
delivery side of the engine-driven oil pump. 

Oil dilution 
59. Four electrically-operated valves are 
fitted, one to each engine. Each valve solenoid 
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is selected by its appropriate selector switch on 
the flight engineer's No. 1 (aft) panel, and the 
operation of the valves is effected by the 
closing of the push switch on the same panel as 
the selector switches. 

E.ngine priming 
60. Two motor-driven centrifugal pumps 
are situated one on each inboard engine 
firewall. They deliver fuel under pressure to 
the four electrically-operated valves, one for 
each engine. The motors are controlled by a 
selector switch, and the valves by four push 
switches, all of which are on the pilot's 
instrument panel. Visual indication of the 
operation of either pump is given by lamps 
adjacent to the control switch. 

61. During the period that the pumps are 
running, any desired quantity of fuel can .. 
injected into the induction manifold of each 
engine by the operation of the appropr· 
push switch. When the priming pum 
switched on, and until a pr· . 
opened, fuel will flow round th 
of the pumps. 

Supercharger contro 
62. On Mk. II airer 
M.S. to F.S. gear 

ge from 
shed by the 
units, one of 

ne. On Mk. I 
. ts are operated 

incorporate electric-

action of electro-hy 
which is fitt 
aircraft th 
by pne 
ally-operate 

In ta ce the valve solenoids and 
endy e valves themselves are 

vt four relays in panel 3P, by the 
ed SUPERCHARGER on the pilot's 

panel. When this switch is in the 
position the supercharger gear change 

place automatically as soon as the aircraft 
es the height at which the altitude switch 
to close. The altitude switch is in series 

with the positive line to the supercharger 
switch. 

64. Four red lamps adjacent to the super
charger switch indicate that the superchargers 
are in F.S. gear. On Mk. II aircraft the lamps 
are brought into circuit by the action of 
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contacts inside the electro-hydraulic v 
units. On Mk. I aircraft they are bro 
circuit by micro switches adjacent 
electro-pneumatic valves. 

65. Six Desynn type indi 
engineer's No. 1 (aft) 
quantity of fuel in port tarboard fuel 
tanks. The in c~ cted to their 
respective tank s <Ire in each of the 
No. 1, 2 and 3 rboard tanks. A 
lever attach operates each trans-
mitter and the level of fuel in 
terms of 

position indicator 
al. - An indicator on the pilot's 
panel shows, by means of red and 

lamps, the position of the main under
age retracting units. The circuits are 

ught into operation by the action of micro 
switches on the respective up locks and down 
locks. The operation of the indicator should 
be interpreted in the following manner:-

(1) No lights-Undercarriage fully 
retracted and locked. 

(2) Red lights-Undercarriage unlocked. 
(3) Green lights-Undercarriage locked 

down. 

Full details of the operation of the micro 
switches are contained in A.P.1095A, Vol. I, 
Sect. 1, Chap. 7, A brief oudine of the 
equipment is given in the following paragraphs. 

67. Audible warning. - Two micro 
switches, one on each inboard engine throttle 
control, are set to operate a warning horn when 
the throttle levers are pulled back to approxi
mately one-third of the open position, under 
all conditions other than undercarriage down 
and locked, i.e., green lights. A push switch, 
adjacent to the warning horn on the port side 
of the cockpit, is provided to test the audible 
warning circuit. 

68. Visual warning. - A red warning 
lamp adjacent to the push switch and connected 
in parallel with the horn gives visual indication 
of the circuit operation should the horn fail, 
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or if it cannot be heard due to unusually noisy 
conditions. 

69. Testing. - The micro switches ami 
warning devices should be checked for correct 
functioning, during retraction tests on the 
undercarriage, at the periods stated in the 
servicing schedule. The down and locked 
condition of the undercarriage should be 
checked before each flight by observing that 
the green indicator lamps light when the 
aircraft Ground/Flight switch is put to the 
FLIGHT position. 

E.ngine speed indicators 
70. Four r.p.m. generators, one on each 
engine, develop 3-phase alternating current at 
a frequency proportional to the speed of the 
engines. This 3-phase three wire output from 
each generator is fed to the engine speed 
indicators on the pilot's instrument panel. 
Each indicator, calibrated in r.p.m., indicates 
the speed of its associated engine; these circuits 
are not fused, and are in no way connected to 
the aircraft electrical system. 

Fuel pumps 
71. Four electrically-operated pul 
pumps, two on each fuel distribu 
are provided to ensure delivery 
the tanks to each engine . 
The pumps are controlle 
on the flight engineer's 
A suppressor unit conne 
minimises interferencca.wi 
ment. Further detailS 
contained in A.P. C, V Ij: 

p. 
hes 

~ panel. 
each circuit 
adio equip

e pumps are 
, Sect. 4. 

72. s for testing the 
ch pump are provided 

switches and an ammeter 
p control switches. The 
to all four pump circuits; 
each in parallel with its 

control switch, control the test 
o each pump. To test the current 
tion of each pump, ensure that the 

e B switches are in the OFF position, and 
close each push switch in turn for a period of 
not less than 30 seconds. The reading on the 
ammeter should not be more than 7 amp. 

Long,range (auxiliary) fuel pumps 
73. When long range (or auxiliary) tank., are 
installed, two electrically-operated fuel pumps 
are fitted, one to each auxiliary tank. These 
pumps are controlled by separate switches on 
the flight engineer's No. 1 (aft) panel. P 
switches are provided on this panel for t 
the current consumption of each pump, 
the procedure for testing is si· hat gi 
in paragraph 72. The same ete.is 
used. 

Long 
74. Two indicators 
No. 1 (aft) panel in 
each auxiliary t 
associated tank 
those used fi 

F· • .re e 

engineer's 
unt offuel in 

tors and their 
s are similar to 

el tanks. 

(tank bays) 
th Mod. No. 1186 embodied, 

guishers, two for each main 
fitted. The flame switches used 

on with these extinguishers are of 
non cord type. The cords are carried 

the tanks and are attached at each end to 
explosive head of a flame switch. Details 

this type of installation are contained in 
A.P.1095A, Vol. I, Sect. 6, Chap. 8. A brief 
outline of the operation is given in the following 
paragraphs. 
76. In the event of fire breaking out in or 
near the fuel tanks, one or more of the cords 
will ignite, and the fire will spread rapidly 
along the cord in each direction until it reaches 
the flame switch. The operation of the flame 
switch will then initiate the discharging of the 
extinguishers in that section of the aircraft. 
77. The circuit is connected to the same 
inertia switch as that used for the engine fire 
extinguishers, so that the system will auto
matically be brought into operation by a crash 
landing. As an additional safety precaution 
the extinguishers can be brought into operation 
by manually closing two push switches on the 
pilot's instrument panel. 

Exterior lighting 
78. General. - All exterior lamps are 
controlled by a main switch on the pilot's 
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panel. A red lamp adjacent to the switch gives 
indication to the pilot when the main switch 
is on. 

79. Navigation lamps. - The navigation 
lamps switch on the pilot's panel provides for 
dim or bright lighting of the wing and tail 
navigation lamps and has an OFF position. 
Dim lighting is achieved by the introduction 
into the circuit of a resistance when the switch 
is placed to the DIM position. 

80. Identification lamps. - The identifi
cation lamps are controlled by a switchbox on 
the pilot's panel, which has provision for 
signalling embodied. Selection of the required 
coloured downward identification lamp is 
effected by a 3-way selector switch, labelled 
RED-GREEN-AMBER, on the face of distribution 
box IDB. 

81. Resin lamps. - The wing 
lamps are 'controlled by a single-pole s 
on the pilot's panel. Colour selecti 
provided by a change-over switc 

82. Headlamp. - The head! 
IDB provides for continuous· umi 

F.S./B 

I 
2 
3 
4 

m fuses MM7 and KK6 
5 ~ck s and dimmer switches 
6 l!'Om p and dimmer switch 

Compas mp and dimmer switch 

Pit from fuse EE I 
kpit lamps and dimmer switches (2) 
kpit lamps and dimmer switches (2) 

Anglepoise lamp and dimmer 

Supplied from fuse GG6 . 
Cockpit lamp and dimmer 
Cockpit lamp and dimmer 
Cockpit lamps and dimmer switches (2) 

Supplied from fuse TTI 
14 Cabin lamp 
15 Cabin lamp 

16 Cabin lamp 
17 Cabin lamp (controlled by entrance door 

switch) 

signalling. When the switch is in the "m 
or signalling position, connection is 
the identification lamps switchbox, 
signalling key on this switch is use 

83. Glider tug lamps. - Th 
lamps in the tail of the airer 
by a single-pole switch on 
This circuit also is not 
external lamps mai switch 

84. Landing 
selector switch 
provision for 
the lamp. 
lamp 0 

mecha 

anding lamp 
panel carries 

HIGH positions of 
otor integral with the 

raising and lowering 
filament circuit is auto

on, by a switch within the 
during the downward travel 

lighting 
General. - With the exception of the 

m rooflamps, which have integral switching, 
I the interior lamps are controlled by dimmer 

switches which are fitted as close as possible 
to their respective lamps. The position of the 
various Jamps is given in the following table:-

Position 

Rear of front turret 
Adjacent to bomb sight 
Bomb aimer's panel, starboard 
Bomb aimer's panel, port 

Pilot's canopy (before Mod. 1165) 
Adjacent to P4 compass 
Adjacent to D.R. compass 

Flight engineer's panels 
Navigator's panel 
Navigator's panel 

Adjacent to the D.F. loop 
Fuselage roof above I DB 
Port and starboard sides of former 6 

At centre section roof between formers 8 and 9 
At rear of centre section roof between formers 

15 and 16 
Port side, between formers 22C and 22D 
Port side of roof between formers 29 and 30 

(rear fuselage) 
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86. Pilot's ultra-violet and red lamps. -
On aircraft with Mod. No. 1165 embodied, a 
dual system of cockpit lighting is employed. 
It consists of ultra-violet and red lamps which 
are controlled by four dimmer switches 
mounted on a panel in the cockpit roof. The 
lamps are fitted at the port and starboard sides 
of the cockpit and are controlled in pairs. 
Full details of this system of lighting are 
contained in A.P .1095A, Vol. I, Sect. 8, 
Chap. 13. 

87. Emergency lamp. - Emergency light
ing is provided by a cockpit lamp which is 
controlled by a single-pole switch fitted to a 
bracket on the control column. Power is 
supplied from a twin cell 2·4 volt alkaline 
accumulator stowed in a container on the 
control column. 

88. Inspection lamp sockets.-Sockets are 
provided for inspection lamps at the bomb 
aimer's, flight engineer's, radio operator's and 
navigator's stations. They are of the standard 
type for use with Mk. II inspection lamps, 
details of which are given in A.P.I095A, 
Vol. I, Sect. 8, Chap. 6. 

Call lamps 
89. Intercommunication signalling (or 
lamp) boxes are situated in the fuselag 
following stations:-

Bomb aimer Auxilia 
Pilot Mid-
Navigator Flar 
Radio operator Elsan 
Rear turret. 

90. Each box co 
and push switch 
members of th 
signalling c 
may b 

. s a~l icating lamp 
. tne attention of all 

e obtained, or if a 
pre-arranged signal 

all anyone crew station. 
Th 
tele 
of 

y used to indicate that 
cation is desired. Details 
contained in A.P.I095A, 

1, Chap. 2. 

rovision is made for heating the bomb 
aimer's suit by a 3-pole socket attached to a 
trailing cable at the bomb aimer's port panel. 

On the panel are two switches, one for the 
"hands and feet" elements, the other for 
"body"; these are connected in parallel. 
Further details will be found in A.P.1095A, 
Vol. I, Sect. 4. 

Turret supplies 
92. General. - The electrical supplie 
the turrets are controlled by £ circ 
breakers, two Type B for upp~r 
turrets and two Type A for the t aflll. 
ammunition assister circuits. B 
and one Type A circuit-bre unted 
in panel 3P (the generat rboard 
panel); the remaining -breaker 
is in panel 2P. The uit-breakers 
are directly contr eir integral push 
buttons, the T ·t breakers are 
controlled by p switches adjacent 
to or o.th e turrets. Economy 

into the Type B operating 
their circuit-breakers are 

current in these coils during 
they are in operation. Descrip
icing details for the circuit

are contained in A.P.I095A, Vol. I, 

• Front turret- (B.P. TypeF Mk.l).
he circuit-breaker operating coil switches, 

together with the economy resistance, are 
mounted on the bomb aimer's starboard panel. 
The heavy duty cables for the turret main 
supply are connected to terminal block (TB) 
No. 150 on, or adjacent to, the panel. Full 
details of this turret will be found in A.P .2796H, 
Vol. I, which also contains wiring diagrams of 
the turret electrical services. 

94. Mid-upper turret - (B.Z7) - Con
nection to this turret, of all the necessary 
electrical supplies, is made by plugs and sockets 
mounted on a panel adjacent to the turret. 
The circuit-breaker operating-coil switches 
and the economy resistance are fitted to the 
turret control panel. On this panel is a Type B 
single-pole switch which should be normally 
closed when the B17 turret is used. Full details 
of this turret and its associated electrical 
services are contained in A.P.2768E, Vol. I, 
to which reference should be made for the 
wiring diagram of the turret electrical services. 
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9S. Rear turret- (B.P. Type D Mk. 1).
The electrical connections to this turret are 
made through slip ring connectors at the base 
of the turret. The positive supplies from the 
Type A circuit-breakers in panels 2P and 3P 
are taken to terminal blocks 119A and 117A 
respectively, and are both connected to the 
turret slip ring connector "A". Two cables 
from the turret connector "P" are connected 
to earth at terminal block 119B. The turret 
call lamp cable from slip ring connector "G" 
is connected to "earth" at TB 97-C in panel8P. 

96. Ammunition Qssister motors. -Two 
ammunition assister motors are mounted one 
on each ammunition duct to assist in feeding 
the ammunition belts to the rear turret. The 
relays for the assister motors are controlled 
by the firing button in the turret which is 
connected to the relay coils through the sup 
ring connector "N" and the associated micM 
switches. 

97. The main supply for the mot 
provided by the 40 amp. fuse TT . 
each motor is protected by a 10 
amp. rating. A positive suppl 
TB 95-A in panel 8P is conne 
push switch labelled CASUAL 
slip ring connector M. Thi 
solenoid by-pass valve 
details of the turret 
are contained in A. 

on the pilot's instrument 
. ng flap movement from 

The indicator is connected 
which is fitted to the port 

.. g edge, and operated by a linkage 
o the flap cross-shaft. 

Access is gained to the transmitter when 
aps are lowered. The flap positions are 
agree with the calibration of the indicator 

and no adjustment should be necessary 
except when a flap is renewed. 

Dinghy release 
100. Connection is made to the dinghy 
operating head, in the starboard centre section 
dinghy compartment, by a 3-pole socket which 

F.S./9 

engages with the operating head pIu . 
immersion switches, one in the posi 
one in the negative line, control 
to the operating head. They are 
forward section of the fuselage. 

101.. In the event of the 
forced descent on water, 
of the multi-vane imm 
lowered by the . f w 

g a 
slstance 

tches is 
til sufficient 

current is passe th 
CO2 cylinder 

o operate the 
e dinghy. 

o owing manner:
dinghy head supply socket 

volt test lamp between poles 
of the socket. 

two i\- in. test rods (preferably 
the holes provided at each side of 

immersion switches, and check that the 
lights. 

(3) At the conclusion of the test remove 
the test lamp and test rods, and refit the dinghy 
supply socket to the plug on the operating head. 
The immersion switches are described in 
A.P.I095A, Vol. I, Sect. 7, Chap. 11; 

Heated pressure head 
103. An electrically-heated pressure head, 
fitted to the port side of the fuselage forward 
section, is controlled by a switch on the flight 
engineer's No. 2 (forward) panel. Facilities 
for testing the current consumption of the 
heating element are provided by a push switch 
adjacent to the control switch. Indication of 
the current taken by the element, which 
should be approximately 7 amp., is given by 
the test ammeter on this panel. When the 
aircraft is on the ground the heating element 
must not be switched on for more than two or 
three minutes, or overheating, with consequent 
damage to the head, will ensue. 

Windscreen wiper 
104. A motor-driven windscreen wiper is 
fitted to the pilot's windscreen. It is controlled 
by a single-pole switch on the auxiliary panel 
at the port side of the cockpit. The speed of 
the motor can be varied by a rheostat on this 
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panel, and a suppressor in the circuit minimises 
interference with the radio equipment. 

Bomb fuzing and release 
105. General. - The equipment used. for 
the control of bomb fuzing and release is 
situated on the bomb aimer's starboard panel. 
The major components are as foIlows:-

Automatic distributor, Type VI (16-point) 
Selector switchbox, Type F (16-point) 
Pre-selector switch unit (16-point) 
Unterlock unit and firing switch 
Nose and tail fuzing switches, Type B 
Bomb slip heater switch, Type E 
Fuses RRl and RR2 (20 amp.) 
Fuses RR3 and RR4 (S amp.) 
2-pole socket for bomb sight 
Two 6-pole plugs (for bombs-and-day 

camera or bombs-and-night camera). 

106. From the bank of fuses mounted on the 
panel, supplies for nose and tail fuzing are 
taken from RRl and RR2 (20 amp.), distributor 
heating from RR3 (S amp.), and heavy bomb 
slip heaters from RR4 (S amp.). A firing swit . 
is incorporated on the left-hand side of 
pilot's control column. The supply 
switch is broken at T.B.l77, which is 
at the base of the control column, a 
supply is taken to a plug 
navigator's table for a b 
used in connection wi 
A jettison switch, Type H, 
handle for operating t:ht>se 
bars, are mounted 0 e st 
pilot's instrument 

c is 
ent. 

ttison pull 
ox jettison 

rd side of the 

JBA. - There is 
In the bomb fuzing and 
referenced JBA and is 

end of the bomb compart
and socket outlets from 

ox connect to each of the bomb 
he release positive terminals in 

. on box are referenced with the 
n er on the bomb position to which they 
connect, and these numbers are also referenced 
to the respective number of the switches of the 
selector switchbox and pre-selector switch 

unit. To prevent the release of bombs when 
the bomb doors are closed two push switches 
are provided in the positive supply. They are 
mounted on the rear face of the bulkhead at 
the front end of the bomb compartment and 
are in the OFF position when the bomb doors 
are closed. 

108. Testing. - In the event of a full s 
bomb carriers not being availa I test 
using four lamps to represe as£. 
jettison and fuzing circuits, sh 16 
plug into the socket of the bo 
test. Select each individu 
turn and check that wh nose or 

th fuzing 
tton in turn 

P lights. Repeat 
stributor switch, 

e container jettison 
presenting containers 

te the jettison switch and 
give an indication of release 

ons. . Remove the automatic 

tail fuzing switches ar 
lamps light. Press ea 
and check that th 
above for all p 
and at all . 
switch, \ti 
should li 
check 
of 

, with a 24-volt test lamp, check 
t the distributor heater. Full 

e and servicing details are contained 
09SB, Vol. I, Sections 1 to S. 

compass 
109. General. - The D.R. compass master 
unit, situated at the starboard side of the 
fuselage and forward of the main entrance door, 
is connected by means of a plug and socket to 
the compass junction box on the aft side of the 
aircraft transport joint at former 27. This 
junction box is in turn connected to a distri
bution box, Type D, situated forward of IDB, 
which also carries the supply from fuse AA3. 
From the distribution box connection is made 
to the variation setting corrector at the 
navigator's station, and this latter unit is 
connected also to the pilot's repeater and to 
the air position and ground position indicators. 

110. Master unit. - The D.R. compass 
master unit contains a compass-monitored 
gyroscope which transmits accurate heading 
indications to the pilot's repeater. A detailed 
description, followed by operating and servicing 
instructions, is contained in A.P.127SB, Vol. I, 
Sect. 3, Chap. 7. 
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Automatic dead reckoning equip-
ment 

111. The ground position indicator and air 
position indicator, together with the air mileage 
unit at the navigator's station, form the basis 
of an automatic dead reckoning indicating 
system. The air position indicator is linked 
to the D.R. compass variation setting corrector 
and operates in conjunction with it. Further 
information on this equipment will be found in 
A.P.1275B, Vol. I, Sect. 1. 

80mb sights 
112. A mounting is provided in the fuselage 
nose for anyone of the three bomb sights
Mk. XIV, Mk. III low level, or Mk. IIA 
stabilised automatic. The Mk. XIV bomb 
sight is controlled by a switchbox forward 
of the bomb aimer's seat. This switch, whi& 
receives its supply from the 5 amp. fuse SSI 
on the bomb aimer's starboard panel . 
connected to the lamps in the sighting 
Used in conjunction with this bo 
computor situated on the po 
fuselage and adjacent to the aut 
panel. The computor circuit is i 
with the D.R. compass inst . 

113. When the Mk. 11 
it is controlled by a 
which then takes 
used with 
panel rec· 
junction b 
panel. 

is fitted 
ntrol panel 

e switchbox 
mb sight. The 

from the 3-way 
n the bomb aimer's 

114. Ttl bomb sight (when fitted) 
lled gy s own control panel, Mk. 11, 

11lls taken from the 3-way junction 
A. This equipment is inter

with the bomb release, flare chute 
mera circuits via two 3-way switches and 
, Type P. From the Mk. IIA sighting 

connection is made to a lamp on the 
instrument panel, which indicates to the 

pilot when the aircraft is not steady on its 
bombing run. 

Auto-pilot control 
115. The positive supply for the auto-pilot 
electrical control is fed from the 5 amp. fuse 

F.S./lO 

JJ4 (in 2DB) to a 3-position rotary s 
labelled OFF-COURSE-JINK, on th 
instrument panel. From this switch 
is made via T.B.35 to a relay box 0 

aimer's port panel. Interconne 
D.R. compass circuit is made 
For further details see A.P. 

Flare chute 
116. General 
twin cell flare 
fuselage, prov· 
of flares 

ncally-operated 
ed in the rear 

rriage and release 
es. The electrical 

chute consists of a twin 
r which operates the wind 

o electro-magnetic release 
r flares and flashes respectively, 
gement of micro switches, the 

which is given in the following 
s. Lanyard switches, attached to the 

chute, are for use in conjunction with the 
era when fitted. . The camera supply 

rcuit is inter-connected with the flare chute 
circuit at T.B. 54-E and T.B. 55-A. A 
detailed description of the flare chute with 
illustrations showing the mechanical details is 
contained in Sect. 12, Chap. 1 of this Volume. 

117. Motor control. - The flare chute 
reversible motor, used to lower and raise the 

. wind deflector plate, is controlled (a) during 
bombing-when using photoflashes-by a 
micro switch operated by the bomb door lever 
when it is placed in the DOORS OPEN position, 
and (b) when using flares-by placing the 
change-over switch to the FIRE position. 

118. Photoflash release.-When the bomb 
door lever is put to the DOORS OPEN position, 
it actuates a micro switch which completes the 
circuit to the flare chute reversible motor and 
causes the deflector plate to move to the down 
position. When the plate reaches this position 
it actuates the down-limit micro switch, thus 
cutting off the supply to the motor and connect
ing this supply, via the change-over switch 
(OFF position), and the bomb firing switch, to 
the automatic bomb distributor terminal No. 
16. From this terminal connection is made, 
via the camera control switch (ON position), to 
the photoflash release. 



LINCOLN 

Eleetrical Services 

119. Flare release. - The release of flares 
is accomplished by placing the change-over 
switch to the ON (or FIRE) position. This 
action completes the circuit to the flare chute 
motor and causes the deflector plate to move 
down. When the plate reaches the down 
position the down-limit micro switch dis
connects the motor and transfers the supply 
through the change-over switch (ON or FIRE 
position) to the flare release unit. 

120. A lamp adjacent to the switch indicates 
when the circuit to the flare release coil is 
completed, but is extinguished by the action 
of the release unit switch when the flare is 
dropped. The wind deflector plate is brought 
back to its normal (up) position when the 
change-over switch is placed to off. 

121. Sequence of operations. - This can 
be summarised in the following manner:-

Operation 

(I) Set the automatic bomb distributor and 
selector switch box to the required bomb
ing and photoflash sequence and pi 
the bomb door lever to the 000 
OPEN position 

(2) 

(3) Place all switches 0 

door lever to th 
position 

Scanner 
122. e ements, situated inside 

r platform, are controlled thew 
by 
fus 

B, on the port side of the 
r position. The operation 

ents should be checked before 
onal flight. 

123. Two transmitters, Type Z, installed in 
the fuselage nose arid a transmitter, Type F, 

situated at the tail of the fuselage, are used to 
transmit a coded signal which can be received 
only by friendly aircraft equipped for its 
reception. 

124. The transmitters operate in conjunction 
with two flasher motors, the Z transmi 
with the No. 1 motor and the F trans . 
with motor No. 2. The transmitters 
flasher motors are controlled by 
switches on the navigator's 
which also contains two lam 
when their associated 
operation. 

125. Separate control 
(tail) transmitter are 
Type B, and w 
operator's contro 

Effect 

re chute deflector plate moves to the 
n position 

Photoflash released when bomb distributor 
contact No. 16 is reached. Camera control 
will start when lanyard switch is operated 

Deflector plate returns to the normal (up) 
position 

fuse CC4 in IDB, and subsidiary circuit fuses 
are contained in a four-way fusebox on the 
navigator's control panel. 

Turret position indicator 
127. The movement in azimuth of the rear 
turret is directly recorded by the indicator on 
the radio operator's panel. The indicator is 
connected to the turret transmitter via slip 
rings B, D and F. The supply to the trans
mitter is obtained, via the turret control switch 
from slip ring A. 
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Bonding 
128. Care should be taken to ensure that all 
bonding connections are intact and that there 
is no corrosion at soldered joints or at contact 
points to metal fittings. Servicing of the 
bonding system should be carried out in 
accordance with the instructions contained in 
A.P.I464D, Vol. I, Sect. 1, Chap. 5. 

Radio power supplies 
129. . The input circuits for the T1154JR1155 
radio L.T. and H.T. power units are supplied 
from fuses GGl and GG2 in IDB. These 
fuses are of 20 amp. and 40 amp. capacity 
respectively. Positive supply for the Londex 
relay, used in conjunction with the L.T. power 
unit, is provided by fuses WW3 and WW4 in 
panel2P and fuses VV7 and VV8 in panel3P. 
A junction terminal Dl in IDB connects th~ 
two fuses to the Londex relay circuit. 

130. The electrical supply to the TRl 
power unit is provided from a 40 am 
panel 2P. The power unit fi 
communication amplifier recei 
from terminal block (TB) 
navigator's panel. The earth 
this circuit is made via T. 
on the same panel. 

131. The I.F.F. 
positive supply fro 
IDB, via T. 

obtains its 
. fuse EE4 in 

operator's panel. 
e supply socket is 

.74 also on this panel. 
The neg . 
connected 

F.5./11 

proach equipment (when 
pply froin the 20 amp. 

Circuit 

diagram-(Panels and O.B.s) 
omb fuzing and release equipment 
adial feeder distribution 
outi ng charts 

Generator contrels 
Generator controls (before Mod. 1430) 
Engine starter; booster and ignition 
Propeller feathering 
Fire extinguisher-fire bottles 
Fire extinguisher-warning lamps 
Oil temperature thermometers 
Radiator temperature thermometers 
Radiator and oil temperature thermometers 

(before Mod. 1447) 

fuse 111 in IDB via a junction 
forward fuselage section. Wiring 
of the radio services are contained in 
Chap. 2 of this Volume. 

133. On aircraft with M bodied, 
the a.c. supply fi the ra quipment is 
provided by r ge rs, Type A, 
situated on the of dice fuselage centre 
section, fore flap jack. The 
motor gene controlled by circuit 
breakers, T el 3P. The operating 
coils of reakers are fed from the 
5 amp. d VV3 and controllec1 by 
the· tc es on the navigator's panel. 

. rcraft without Mod. 1430 embodied 
a.c. supply is provided by two 

e-driven alternators, Type U, one on 
outboard engine. Voltage control is 

hieved by carbon pile regulators in the 
respective control panels, Type 5. 

135. D.C. supply for the A.R.I. 5559, 
A.R.I. 5590 and A.R.I. 5083 radar equipment 
is provided by the 20 amp. fuse GG5 in IDB. 
This supply is taken to the radar control 
switch, Type 226, at the navigator's station. 

Circuit index and modification 
chart 

136. An index of all circuits, showing the 
electrical modifications embodied, is given 
in the following table:-

Fill. No. 

I 
la 
2 

3 
3a 
4 
5 
6 
7 
8 
9 
9a 

Wiring diagram affected 
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Circuit 

Routing charts-contd. 

Air intake, slow running cut-off and air cleaner controls 
Radiator flap controls 
Radiator flap controls (before Mod. 1447) and super

charger control (before Mod. 1281) 
Fuel pressure warning and fuel f10wmeters 
Fuel pressure warning and fuel flowmeters 

(before Mod. 1447) 
Oil pressure indicators and oil dilution 
Engine priming and supercharger control 
Fuel contents gauges 
Undercarriage indicator 
Engine speed indicators 
Fuel pumps 
Fuel pumps (before Mod. 1447) 
Long range tanks-fuel pumps and contents gauges 
Coolant loss indicators 
Exterior lighting 
Interior lighting with pilot's U/V lamps 
Interior lighting with pilot's U/V lamps (before Mod. 

1447) 
Interior lighting (before Mod. 1165) 
Camera supply a"nd heating and heated clothing socket 
Call lamps 
Turret supplies and ammunition assister motors 
Flap indicator and dinghy release 
Heated pressure head and windscreen wiper 
Scanner heater and turret position indicator 
Bomb fuzing and release 
D.R. compass 
Automatic dead reckoning equipment 
Mk. XIV bomb sight and auto-pilot 
Mk: IIA and Mk. III bomb sights 
Flare chute Mk. III 
Fire extinguishers (tank bays) 
Transmitters, Type F and Z 
Radio d.c. supplies 
A.C. supply and control 
A.C. supply and control 
Motor generator for s 
Radar d.c. supplies 

PI2752 M49376/G2286 5/48 800 C & P Gp. t 

Fie. No. 

10 
II 
Ila 

12 
12a 

13 
14 
15 
16 
17 
18 
18a 
18b 
19 
20 
21 
21a 

UP TO 
1811 

Wiring diagram affected 
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CON. 
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ROUTING CHART - GENERAL SERVICES 

FLIGHT ENGINEER'S 
" PANEL No.2 

RADIATOR TEMPERATURE 
THERMOMETERS 

PORT INNER 

STARBP OUTER 

oc 

4°c 

STARBP 
INNER 

t8.27 

F I c· 

9 
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(ON. 
EOUIPMENT REF. 

ENGINE 

I-
C¥ 
I 

V) 
a:: 
LI.I '/IADIATOR TEt.lPERATURE ..... 

RESI5TANCE UNIT LI.I 
:E 
0 
:E 
f5 PORT OUTBMRO 
~ I 

~ 
I 
I 

~ I 
ca:: I 

~ I 
I 

m I 
I 
I I 

a: I I 
0 THIS CIRCUIT APPLIES ONLY TO ..... AIRCRAFT ON WHKiHI MOO. 1447 HAS ~ 
is NOT BEEN EMBODIED 1 

~ I I 
I I 

~o DL TEMPERATURE 
RESISTANCE UNIT 

, FIG_ 

gel 

PORT OUTBOARD I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

THIS CIRCUIT APPLIES ONLY TO 
AIRCRAfT ON WHICH MOD.I447 
HAS NOT BEEN EMBODIED ; 

: I 
I 

CON, 
REF. 6P 

AP. 2847 A &8 

It.N(iINE EQUIPMENT 
CON. 
REF. 

ROOT 
BREAK 

CON. 
REF. 

tH .. A.7 S'" 
j:f- G,O.3 Sot 

'ot 

I:fC.t3. SOl 

"* D.D.1. 5-

, .. 

I' 
I 

CON. 
REF. 

-8. 

.. CU· 5 .. Q:::=-::::D----~~!'::!...::..::..._4 

..... s. S. (J::--<o----~~!:;..:~_4 

ROUTING CHART 



This Issued with A.L. No. 

• C~ 

FlK;HT ENGINEERS PANEL "9 I (A.O.P.) REF. 

RADI~TOR lEMP[R~TURE THERMOMETERS 

PORT OUTER STARBOARD OUTER 

f'DRT INNER ST~RI!OARD tlNER 

OIL TEMPERATURE THERt.lOMETERS 
f'DAT OUlER STA/\80ARD OUTER 

PORT INMER 

GENER,...~ 

WINe 
ROOT 
BREAK 

CON. 
REF. 

2847 A &8 

5P 
CON. 
REF. 

CON. 
REF. EQUIPMENT 7P 

CON. 
REF. 

I 
I 
I 

EQUIPMENT 

I RADIATOR TEMPERATURE 
RESISTAta utllT 

FIG. 

9el 
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u 
~ 

• e 
~ z 
o 
u 
a: ...., 

! 
d 

a: 
lit 
• 

FI, 

10 

PORT OUTBOARD 
ENCINE EQlJPMENT 

CON. OUTBOARD CON. 
REF. ENCtlE ~ REf. 

-VEM BAR. 

6P 
PORT INBOARD CON. INBOARD CON. 
Etlc/NE ECQIMEHT REf. DIAPH'!" . REF. 

I 
I 
I 
I 
I 
I 
isul«llD 
I 
I 
I 

I 
I 

I SWITCH OPERATED 
I BY u/c. - BREAK WHEN 
I LE", 15 DOWN. 

I i 
I : -VE8U5 BAR. 

I 
I 
I 
I 
I 
I 
I -YE BU5 BAR. 

4P 
COt!. 
REF. 

Wltle 
ROOT 
BREAK 

CON. 
REF. 20B 

I 
lit l.L.6. a::><D-~.x::.,....-411 

I~I'L.I.. 6 a::>ic:o-~=---t 
I 
141 Ll..1. 

I_ M.a a>c:o----:..:;:::....-.-t 

I 
I 
I 
I 

I 
I. MM 8.a:>C:O--':'="'-4 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ROUTING CHART 
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COlt. 
REF. PILOT'S PANEL 

o 

CONTROL. 
~~i:...i-·I-------I SWITCHES 

, 
0 

GENERAL 

MANUAL CONTROL 
SWITCH 

CONTROL 
SWITCH 

\!IINC COtI. = REF. 
5P 

CON. 
REF. 

I 
I 
I 
I 
I 
I 
I 

,"BOARD CON. ST""" INBOARD 
DIAPfM' REF. ENCINE EQUIPMENT 

I r 
SWITCH OPERATED I 
8'( ~ -!!REA/( 

wt£N LE~ IS I 
DOWN I I 

I I 
I I 

I -VE BUS eAR 
I 
I 

7P 

I 
I 
I 
I 
I-VUU5 SAlt 

STAMP OUTBOARD 

ENCINE EQUIPMENT 

I k-~~---r-----I-~ 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I-vuus BAR. 

I 

I 
I 
I 
I 
I 
I 
I 
I-YE BtJ5 1Wl. 

I 
I 

SOLENOID 

Fill 

10 
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:. 
l 

cl) 

~ 
a: 
~ 
0 
u 
Go c 
~ 
&&.. 

a: 
0 

~ 
is 
~ 

fiG. 

I I 

PORT OUTBOARD 

ENGINE EQUIPMENT. 

TWITCH 

OUTBOARD 
ENelNE 

DIAPHRAGM "EF. 
PORT 

ENGINE EQUIPMENT 
6P 

40::: 

40C 

I I 
I THERMO. SWITCH I 
I I 

I 
I 
I 

.J4I 
I 
I 
I 
I 
I 
I 

"EF. 
4P 

CONDUIT WING CONDU 
"OOT 

"E~ BREAK REF. 

B 

I 
.1 

ENERAi =;iiiRVICE 

lOB 

:tt=BBB 

S«' 

W2 

il'GG4 

cc 

W4 W6 

:tt:EEB SOC 

40C 

CONDUIT 

REF. 

, 
FLIGHT ENGINEERS 

PANEL N! I CA-O. p.) 

40C 

40C 

4CX 
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• CONDUIT 

REF. FLIGHT ENGIIEERS PANEL N~ ~ 
WING 
ROOT 
BREAK 

CONDUIT 

RH SP 
STARBOARD INBOARD 

£ .. ,I .. E EClUIP"ENT 

F304-J 

F.304-K 

I 
F.304-L 

F21-A I 

F21-B I 

I 
F2o-A I 

F.'Zo-B I 

o 
P.C. 

r----+O 

o 
p.1. 

T.B.27 

40C 

4oc. 

RADIATOR FLAP 
CONTROL SWITCHES 

o 

o 
5.1. 

DIAPHRAG" 

4« 

THERMO. SWITCH 

ROUTING CHART-GENERAL SERVICES 

I TEST SWITCH I 
I I 

I 

-YE BUS BAR 

STARBOARD OUTBOARD 

ENGINE EQUIP"EHT 

THERMO. SWITCH 

FIG. 

I I 
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FIC. 

I I 

PORT OUTBOARD 

RAM 

CON. 
REF. 

OUTBOARD 
ENCINE CON. 

REF. 

I I 
I I 
I I 
I 
I-VE BUS BAR: 

"'"'-----.. ·-1 I 

I I 

I-YE BUS BAR 
I 

I I 
I I 
I I 
I I 
I I 

6P 

I 
I 
I 
I 

ENCINE EQUIPMENT 

THIS CIRCUIT APPLIES ONLY TO 
AIRCRAFT ON WHICH MOD. 1447 
IS NOT EMBODIED 

4P 

I 
I 

CON. 

REF. 

IS CIRCUIT APPLIES ONLY TO 
I AIRCRAFT ON WHICH MOD. 1281 
I IS NOT EMBODIED : 
I I 
I I 
I I 
I I 
I I 

I I I 
I 'I 
I-VE BUS!BAR I I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 

------~~--4 ..... _< )O~-..,;;..;.:....~...,:;:~-< '----'-"~ I 

BREAK 
CON. 

REF. 
CON. 

REF. 2D8 

ROUTING CHART -



CON. 

I\EF. 

NO.60. Ma,.eN 948 

RADIATOR FLAP C·ONTROL PANEL 

I 
I 
I 
1 
I 
1 
1 
I 
I 
I F.ZS4 

PILOT'S EQUIPMENT 

PllOT's PANEL 
MAIN SWITCH 

o 

ALTITUDE 
SWITCH 

TEST SWITCH 

GENERAL 

CON. 

aREAl REF. 
SP 

I 
I 
I 
I 
I 
I 

1 I 
I I 
:-VE BUS BAR : 

1 
I 
1 
I 
I 

INBOARD 

ENGINE EQUIPMENT 

RAM 

1 
1 
1 
I 

MICRO SWITCH I 
1 
I 
I 

7P 

I 1 
I I 
1 1 
I 1 
1 I 
I I 
I I· 
I 1 

:-VE BUS BAR: 
I 
I 
1 
1 
I 
I 

CON. STARB9 OUT,OARD 
REF.ENGINE EQUIPMENT 

MICRO SWITCH 

FI G. 

I1 a 
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>-
Cl) 

ffi 
to-
W 
E 
:. 
9 
~ 

.... 
L&J 
::J 
~ 

P.o.ENGINE 
EOUIPMENT 

> PRESSURE UNIT • 
c.:t 
Z 
Z 
Cl: 

~ 
&AI 
Cl: = Cl) 
tI' 
&AI 
GC 
G.. 

.... 
W = ~ 

12 

REF. REf: 6P 

UNIT 

P. I. ENGINE 
EOUIPMENT CONJ'E[ 

-rrz 

~ - It) N 
U ID &.. &..I 

• U .ID .&.. .l.J 
" ... ", r' 9 I RESISTANCE \-1 \-"" ~./ 

I 'd ~ ,,\' 'd\! 'd\ 
I UNIT 1Il,\ 1l'I~ Ill~ It)~ 

I 'i~,jf) 
I : I I I I I 
I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I r 4 I I I I "et I rZO-F I 
I I : I ----eP~-£~--eE-.£I.~----~.J I I l..!-+----r--------

-~------ -- -f-~8~F- ~ - ----:- ---~- - ----+~-=L+--.r-_tr!9:f -~~E-Olt PR~u* ;f.~tF-t--- -- ---
I I I I I I I INDICATOR CIRCUIT I I 
I I I I I I I I 
I I I I I I F'IG •. 13 I I 

CHART GENERAL SERVICES 
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1 

FLIGHT ENGINEERS PANEL N22 

I 
I 
1 
I 

rUEl FLOW 
INDICATORS 

I 4« ---1---- -- - -- --- - ----
I 4at 

--~-----------------
I 
I 
I 

,DUMET41 
, 1 
1 1 
, I 
: I 
1 I 
I 1 
I I 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

1'im~~~=~t--F""'--~I"':':'::=""'---1tj I RESISTANCE 
I PRE55URE UNIT IUNIT 
I I 
I I 
1 1 

I I I I II : 
I I I I I I' I 

_I=' I SS -F'....L 4 1 I I I I 
"-~--i--- I I I I 
-ef-+S~:f_~ __ 4~ ____ ~ ___ ~ ___ ~_s~-r ~ __________ +_~~ __ I 
I: I I I I I 
I I I I I 1 I 
I : I I I 1 

I I I I I 1 

- GENERAL SERVICES 

r 
I 
I 

S.O. ENGINE 
EQUIPMENT 

PRESSURE UNIT 

PPS 147 M49377/Gl187 4/48 800 C & P Gp. 959 (4) 



> 
I 

Co!) 
Z -z 

I 

12 

PORT OUTBOARD 
ENCINE EQUIPMENT 

PRESSURE UNIT 

FLOWMETER 

I 
I , 
I 

CON. 
REF. 

P.3'-D 

6P 

, 
IA.M. RESISTANCE 
,UNIT , 
I 
I , , , 

PORT INBOARD 
ENCINE EQUIPMENT 

I 
I 
I 
I 
I 
I 
I 

__ 't'!. __ ~ _______________ _ 

I , 
I 
I 
I 
I 
I 
I 
IOUCEL 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

CON. 
REF. 

WINe 
ROOT 
BREAK 

CON. 
REF. 

iTH1S CIRCUIT APPLIES ONLY : 
iTO AIRCRAFT ON WHICH MOo.1 

I : 14+7 HAS NOT BEEN EMBOQlEo 

" I ,i I 
I I , 
I , 5- S- 5- 5- , 
I I -, -, C, Cl 
, ~ \;. 'if. ". \1 I 
I e.c.S.' BaL. F.F.5.!, E.E.2" ' 

,I I A 1\ I 
" I " ~) C? r.~ I 

2DB 

-4.!'~I!~-!'-l..--eE--'_f;~:!-~-j ! ! L ___ ~ ___ 4_-__ _ 

__________ ~.!!!-!-~--..E--+-~I!:E + _____ J L _____ ~ ___ ~ ~ __ _ 
, ' I , SEE OIL PRESSURE INDIf.ATOR I 

'1 
I , 
I , 
, I 

.1 , , , 
SUPP,ESSOR , TtPE P 

(ON F'1oNT SPAR! WEB) 
, I 
I , 

I I I I CIRCUIT. FI&. m I 

I : ' I I 

I D.B. 

I THIS CIRCUIT APPLIES ONLY TO AIRCRAFT 
I ON WHICH MOO. 1447 HAS NOT BEEN 
l EMBODIED 
I 
I 
I 

'--_~:!"",!~ ............ ::""""""'~~-J,..:~------<~<o·c:.c.t. s~ 
r---~,:"",=~~""",,=-,,,,,,,:,:,,:,:::-=--r':"":;;'------CI>-<O·A.A.2.5c 

-~~~5.~~~J------~---t 
-F.F. 2. 5- Q::::o<:ID-----...;:..;~_I 

ROUTING CHART 
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A.P. '2847 A&B VOlI SECT.6 

CON. 
REF. 

I 
I 
I 
I 
I 
I 

FliGHT ENGINEERS PANEL N~ I (A.O. P.) 

I 
I 
I 
I 
I 
I 
I 

CON. 
REF. 

I I 
I I 

8.0. WARN~ca UINP I 
WARNING 
LAMP 

WARNING 
LAMP 

WINe 
ROOT 

BREAK 

CON. 
REF. 

-LI ________ 1. _______________ ~---+ --eE.- 1 ...§.!·!. +_4OC 
L..,:;~._ .. _ t-- - -- -- --4-___ -- ------ - -~---t_ -,/--t.!~~+-

I I I I I 
I I I I 
I I I I I 
I I I 

I. 
I 

GENERAL 

5P 

I 
I 

41 
I· 
I 

CON. 
REF. 

I I 
1 I 

SUP~ESSOR. ~PE P 
(ON FRONT SPAa WEB) 

I I I 
I 1 

I I 

STAR8b. INBOARD 
ENCINE EQUIPMENT 

FLOWMETER 

STARIi. OUTBOARD 
ENCINE £QUIPMENT 

12 
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tD 
I 

en 
! 
~ u 
is z -

.... 
CS 

13 

PORT OUTBOARD 

I 
I 
I 
I 
I 
I 

OUTBOARD 
ENCINE 

, I 
I , , 
I-vr BUs BAR' 

I , 
I 

CON. 
REF. 6P PORT INBOARD 

ENelNE EQUIPMENT 
ENCINE 

FUEL PRESSURE WARNING 
CIRCUIT SEE FIG.' 12 AND 120.. 

QUINTOMET -4 

I 
I 

i I 
, I 

~ I , 
I I 

I 

CON. 
REF. 

4P CON. 
REF. 

WINC 
ROOT 

BREAK 

I 
I 
I 
I 
I 
I 
I 

2DB 
. .. 

,
I F.F.5 ~~~~~~------------~ 
:-tU ()::><~...::t:~-T-------------~ 
I 

TO FUEL PRESSURE WAijNING 
""-----l~~ IT SEE FIG. 12 ANO: 12 a.. 

: I , , 
I I 
I , 
I , 

. I I 
I I 

I • 

ROUTING CHART 



This 

CON. 
REF. 

Issued with A.L. 948 

• 
PILOT S PANEL 

WINC 
ROOT 

BREAK 

CON. 
REF. 

5P CON. 
REF. 

1 

:-VEBUS BAR 
I 
I 
I 
I 

• STARBD. INBOARD 
ENCINE EQUfPMENT 

STARBD. OUTBOARD 
ENGINE EQUIPMENT 

Fie. 
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c.J 
CD 

PORT 
EHelNE D DEREDERD"T 

14 

OUTBOARD 
ENtlNE 

DIAPHRACE0I 

DDN. 
DDF. 

A.P.2847A&B VOl.l 

INBOARD 
EQUIPMERERER 

RAM 

CON. 
REF. 

1 

11 

11 

'I 
11 

I 

I 
i 
I 

1 I 
i -YE BUS BARI 

K 1 
~~I 

DENC 
DEROT 

DDDAK 

I 
I 
I 

CDER, 

RDER 
B CERE0I, 

RDF 20B 

I 
I 

N.N.I. 

1E0I~ l~ 

I 
I 
I 
I I I ' 

p.z-o I 0 

1 

I 
I I~ 

I : 
F""""~""",:P..-lI.8,--"",E~~i---4ll!....,:.F:'-'.:· %E"",;~"",[ m........ __ ~_4-_-........t""'1=4'?!j3 T F.F~ E , ~ 

I 1 I i 

1 :8 ~ F.2-K l E87oL4 I I I I ' 

I I ERE0I6 i F.=~?~? I 
! LT- 1""! 
I ,I I 

~ 
1 

7 ... 1 
7.d 
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CON. 
REF. 

PILots EQUIPMENT 

GENERAL 

SWITCH 

COlI. 
BREAK REI: 

A.P. 2847A& B 

SP COfl 
REF. 

COlt STAR. INBOARD 
REF. EIICItE EQ .... m. 

I 
I 
I 
1 
I 

71 
1 
I 
I 
I 
I 
I 
1 
I 

I I 
I I 
I FUEL. PRIMING VALve! 
I STARBOARD II'tBOARD I 
1 1 
I 1 
I I 

7P 

EP.6 

I 

I 
I 
I 
I 
I 
I 
I 

STA". OUTBOARD 
ElC. EQUFMENT 

I F\£L PRIMING VAlVE 
I STARBOARD 

I 
I 
I T.B.IIS 
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PORT No. 3 TANK 
CON. 
REP. 6P 

A.P.2847A&B VOL.I SECT. 6 CHAP. i 

PORT INBOARD ENGINE NACELLE 

No.1 TANK TRANSMIITER 

i 
III 
In 

i 

4P CON. 
REF. 

Qot.;.;::;:=----t i ~T_!.:_=-:.:.:.::~!::..:~ )--:..:!.4~""===-4 
O-::~""""""'"-""-"'-----1 ~ ......... ~;.....::;.:....&......:=..:...==< }-"""":IIIII_"";':; 

~ 
§ 

"-----===----1 In '-1-!!l~~~L 

WINe 
ROOT 
BREAK 

CON. 
REF. 

CON. 
Ra 

ROUTING CHART 
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FLIGHT ENGINEER'S PANEL NCl I (A.O.P.) 

No. 2 PORT'TANK INDlarroR 

No.3 PORT TANK INDICATOR 

GENERAL 

I 
I 
I 
I 
I 
I 
I 

No.2 srARB'o TANK INIlI:ATOA : 

I 

CO". 
REF. 

WINe 
ROOT 
BREAK 

CO". 
REF. SP CON. 

REP. STARBOARD INBOARD ENGINE NACELLE 
CON. 
REF. STARBOARD N0.3 TANK 

I 
I 
I 
I n 
I 
I , 
I 
I 

15 
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EQUIPMENT 
ITlE PORT INBOARD ENtlNE NACELLE 

'" ~ 

OUME:T 4 
P. Sl. 

ii a: QUAORAME:T 4 

:5 P. 54 

a: 
'" o 
§ 

UP SWITCHES 

R.H. L.H. 

© © 

OUMET 4 
P. 53 

8LUE 

r;--4....j~p. Z4 

QUAORAMCT 4 

QUAORAMET 4 I 
T.B.II P.5S : 

RL...f_..{A 

R.H. 

DOWN 5WITtHE5 

ne. 

16 

CON. 
REF. 4P 

CON. 
REF. 

WINe 
ROOT 

BREAK 

x 

CON 
REF. 

f6-X 

lOB 
CON. 
REF. 

4.t F:63-L 

40c F.G3-K I 

208 
CON. 

PANEL 

F:Z7-X 4ae 

F. ~7-S 4oc: 
F.36-,5 4.c 

4oc; 

4.c: 
4.c 

4oc. 

4ae 

ROUTING CHART 
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CON. 
REf. 

r.o-x 
F.10-5 

f.ZO-H 

no -Co 

F. 1;3 

f. 63 

• 
NAVIGATOR S 

40( 

40e 

40e 

<k 

4coe:. 
4ac 

TB. 3~ 

GENER 

PANEL 
CON. 
REF. EQUIPMENT 

@= ~ PI.J5H 
SWITCH 

OUCEL ... f.178 

Wc. 
WARNINCt 
LAMP 

CON. 
REF. 

ROOT 
&REAK 

CON. 
REf. 

5.1- )( 

5P 

4..c 

40e 

15. 

l:i Z3 
IS.Z3 

EQUIPMENT 
INB04RD EMCINE tMCEUE 

UP 5WITCHE5 

LH. R.H. 

I RED :BLtJ( 
I 
I 
I 
I 
I 

I QUAOfIAMET ,. 
is.54 

DOWN SWITCHES 

OUMET ,. 
5.51 

S. Z4 

FIe. 

16 
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OUTBOARD 
COIl 

INBOARD 
CON. CON. 

WINC 
CON. CON. 

ITLE 
PORT OUTBOARD 

ENClNE 7P 
CON. 

6P 
PORT INBOARD 

ENCINE 
CON. SP 4P ROOT 2DB l'S PANEL 

EllCINE EQUIPMENT 
DIAPH!! 

REf. REf. [NClNE EQUIPMENT DIAPHt! REf. FEr. REF. BREAK REF. 

I I 
I I 
I I 
I I I R.P.M. 
: TRANSMITTER I I RI. 
I R I PI5-H I 40<. R 
I 40<. G I 
I 40<. 8 

I 
I 

R.R M. I 
TRANSMITTER I P. O. 

H P31-H 4"'- 4 .... R 

N P P31-P 4"" G 

• M P31-M . 4"" B 
U) 

I I Cl: 
0 I I 

B I I 
I I 

i STBD. OUTBOARD. STBD. INBOARD 
I I 
I I - ENCINE EQUlPMEltT ENCINE EQUIPMENT I I 

INDICATORS 
a I I .... I I &a.I I 
~ I I 
U) I I 5.1 .... L FIO-L I 4 .... I F36-L 4 .. R 
Z 

I N FIO-N 4« G 

M FIO-M I 4ar. B 

I I 
I I 
I I 
I I 5.D. I I 

H I S7-L I F2S- L I 4c<. R 

4 ..... G 

40<. B 

FIC. 

17 ROUTING CHART- GENERAL SERVICES 
FIC. 
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CON. 

NNNELLE REF. 

." ~ 
FUEL PUMPU 

P2Z 

FIG. 

18 

WINe 
N. ROOT CON" 
F. BREAK RH 

2 

I " 

I 
I 
I 
I 
I I 

I 
I FIHI 

*C.C.7 
19ar: F4-1 190t 

19 et 

FLIGHT ENGI El No 2 

TEST AMMETER 

7 ... 

7 ... 1 

o 

7'" 

N~ 2 ~ 
o 

19et 

1904 
Igal 

190t 

19", 
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e tections into which the fuselage 
e: nose, front centre, intermediate 

r centre, and rear sections, but for 
ort purposes the nose and front centre 

ns are treated as one unit. The nose 
n embodies the nose turret and the air 
er's station. The pilot'S, second pilot'S, 

navigator's, fighting control and wireless 
operator's stations are in the front centre 
section. The intermediate centre section 
houses sundry items of equipment. The dorsal 
turret is in the rear centre section, which also 
contains operational equipment. The rear 
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section carries the tail unit and tail tu 
identification of formers, referenc 
made to the relevant illustratio 
Chap. 3. 

Construction 
2. The fuseh 
construction, b 
section forme 
stringers. Th 
alloy sheet 
with mu 

light-a monocoque 
. .sverse channel

fore-and-aft angle 
covered with light

formers and stringers 
rivets. The stringers are 

ers by small attachment 
ers being cut away to allow 

o pass through (see fig. 1, 2 and 3). 
ers E and 22E, the fuselage 

ve the main floor level is constant; 
rmer 22D aft, the fuselage tapers 

tly in elevation, and in plan also from 
er 22E. 

3. From the nose aft, the formers are lettered 
and numbered as follows: K to A (excluding 
I) 1 to 22, 22A to 22E, 23 to 41 inclusive. 
Former 1 is the first complete former in the 
front centre section. The sections of formers 
1, 6, 9, 12 and 18 in the bomb compartment 
are of pressed steel. 

Nose section 
4, Formers E, F, G and H in the nose section 
of the fuselage are complete, but forward of 
former H the formers are cut away at the top 
to receive the gun turret mounting ring (see 
fig. 5). Brackets mounted on these formers 
carry the ring, which is also supported by a 
channel member running across the fuselage. 
Secured to this member and to former H is a 
draught screen having an access door. A 
fairing, built up in a similar manner to the 
surrounding fuselage, covers the space between 
the front turret and the draught-screen. Under 
the turret is the air bomber's position. The 
air bomber's window has a tubular framework, 
and comprises four toughened glass panels and 
eleven perspex panels. In the floor of the nose 
section, and partially covered by the air 
bomber's sliding seat (see para. 22), is the crew 
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entrance and parachute exit door, which is a 
pressed light-alloy framework covered top and 
bottom with light-alloy sheets. The housing 
for the door is formed of channel-section inter
costals between formers G and J. On the port 
side of the floor at the rear of the nose portion 
is a circular window for vertical photography. 
Beside it on the centre line of the aircraft is the 
chute for reconnaissance flares (see fig. 6 and 7). 

Front centre section 
5. The front centre section comprises that 
portion of the fuselage between the main plane 
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 the channel-section 
intercostals, form the framework of the floor 
(see fig. 6 and 7). The floor covering is light
alloy sheet. Along the top of the cut-away 
formers, on each side, runs the cockpit rail 
(see fig. 1), an inverted U member. The bomb 
bay walls comprise the skin, stringers, and 
short formers below the floor, and the bottom 
edges consist of two extruded channels which 
support the bomb door hinges. 

6. The extreme front and rear formers of 
front centre section, E and 6 respectiv 
angle members which form the joints 
other sections, and a bulkhead belo 
level at former E divides t 
ment from the nose. 

7. Three bomb gear fitted 
between bomb beams 13 three 
between beams 3 and <If, e main floor. 
Each of these latte ms is ~ ported for the 
carriage of heavy yY vertical tie-rod, 
bolted at the I the beam, near the 
centre line nd at the upper end 
to the selage former, which is 
loc ross channels are fitted 
be beams and are braced 

y intercostals. 

rst pilot'S floor is a raised platform 
ort side in the front of the cockpit, 

b of fore-and-aft channel members with 
intercostals between, and covered with light
aUoy 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 section 
9. The intermediate centre section of 
fuselage is built on the front and rear 
of the main plane (see fig. 2). T e sectio 
uniform throughout and of sim· 
to the front centre section ex 
is deeper and the constructio 
rear formers is different. 
constructed of two angles 
sion of the spar web to 

former 8 is 10. A draught-pr 
hung on a centr 
tie-rod suppor . 
of the b~mb 
surroun1!l 

h also serves as a 
oor in the vicinity 

. The door and the 
made of plywood. 

beams 8 and 9 there are 
housings, the outer two being 

e and the centre one designed to 
.E. heavy bomb slip unit. 

1. The rear centre section comprises that 
ortion of the fuselage between the main plane 

rear spar and former 27. The bomb compart
ment ends at former 22, and aft of former 220 
the fuselage tapers in plan and elevation. The 
construction aft to former 22 is similar to that 
of the front centre section (see fig. 3). 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 manner similar to those 
~etween beams 3 and 4 in the front centre 
section (see para. 7). 

14. The dorsal turret is supported in a 
mounting ring attached to a deck plate. This 
plate is stiffened by a hexagonal structure con
sisting of two longerons and four intercostals. 
The longerons and the apex of the intercostal> 
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are fixed to formers 19 and 22, which are 
stiffened by arch members and cross members 
(see fig. 5). 

15. In the floor of this section is a circular 
hole (see fig. 6). When this is not used for fitting 
special equipment it is filled with a wooden 
hatch. Formers 22C and 22D are cut away 
at the bottom to accommodate the ring frame 
(see fig. 3). 

Rear section 
16. The rear section, which is the portion aft 
of former 27, tapers in plan and elevation in 
continuation of the rear end of the rear centre 
section (see fig. 3). The fuselage ends at former 
41, and from this a tubular framework projects 
to support the tail gun turret mounting ring 
(see fig. 5). A detachable fairing fits under t:his 
framework and forms the tail of the fusela~ 
below the turret. Where the tail plane enters 
the section between formers 35 and 38, the . 
formers and stringers are cut away. Belo 
in the centre of the floor is fitted 
mounting beam, which is a buil 
(see fig. 9). Between formers 29 
starboard side, hinged on the I 
opening inwards, is the en 
dorsal and tail gunners. . 
Mod. Lane. 1205, ha 
light-alloy stiffeners 

rporating 
or, with 

thers have a 
'ffeners and ply·· 
taining spring i:; 

r open. A wooden 

wooden door . 
wood panels 
provided 
walkway 0 

turret, wpic 
pair of (foo 

ane leads to the rear 
rated from the cabin by a 
ghtproof doors. 

rute y opposite the main Qhin 
n the port side of the aircraft, is a 
hoto-flash flares. 

doors 
The bomb doors form the lower surface 

of he fuselage between formers E and 22. 
They are of light-alloy construction built up 
from a central spar, with nose and. main ri~s 
tapering in each direction, and Wlth speClal 
hinge and edge extruded channels. The spar 
is made up with T -section extruded flanges 
connected by a sheet web having flanged 

F.S./2 

lightening holes. The main nose and 
ribs are pressings, flanged for the at 
of the inner and outer skins of light-a 
(see fig. 8). The hydraulic jack at 
each end consists of a trunnion m 
bearings between the two end ri oor 
has seven ball bearing or "0' ges: 
one central datum hing ermediate 
hinges, and two end hinges ed to the 
hinge beam at er e f the bomb 
compartment !A. the hinge bear-
ings a curved Maintains the seal 
as the doors the joint between 
the doors a spruce strip is at-
tached g flange on the edge 
chann door, and a brush sealing 

ched to the starboard door. 

ransparent canopy covers the cut-away 
. on of the front centre section forward of 

rmer 1, and is faired into an astrodome at 
ormer 5. The windscreen at the front is sup

ported by a diecast frame, to which is bolted a 
welded steel tubular structure (see fig. 4), 
extending aft to former 1. The remaining 
portion of the frame is built up of spruce. An 
inward-opening direct-vision window is fitted 
in each side of the windscreen. In each side, 
at the forward end of the canopy is a sliding 
window and in the roof, just behind the pilot's 
chair, there is an emergency exit (see Sect. 2). 
Just forward of the dome is a streamlined 
blister to accommodate the D.F. loop aerial 
mounted between formers 2 and 3. 

Seats 
20. First pilot's seat.-This is a box-type 
(see fig. 10) with a tubular framework. It is 
mounted in a tubular underframe, and is 
adjustable for height by a lever at the left-hand 
side which turns the short levers on the ends 
of which the seat is mounted. A stud on the 
hand lever engages with a notched quadrant 
in 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 plate is fitted on the 
back of the seat, and above the seat behind the 
pilot's head. 
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21. Second pilot's seat.-The second 
pilot's seat is a folding structure supported on 
the starboard side of the fuselage (see fig. 10). 
The seat itself is built on a plywood base 
padded with sponge rubber. The base is 
stiffened by two inverted U-section members 
on to which two bearer tubes are welded. A 
support frame at the outer edge of the seat 
holds it 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 is a strap of canvas webbing, ( 
bolted to an eyebolt on the cockpit rail, and 
hooked to the first pilot's seat. The attach
ment is unhooked from the first pilot's seat 
when the seat is stowed so that the backrest 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. 

22. Air bomber's seat.-The air bomber's 
seat is similar in design to the first pilot's seat 
(see para. 20 and fig. 10). It employs the same 
underframe, but the seat box is not strengthened 
by a tubular frame, and there is no armour 
plate. The seat is mounted in a sliding frame 
running in guides on the floor, and is locked in 
position by plungers which enter holes in 
guides. The plungers are raised to release 
seat by depressing knobs at the forward 

1'74111 II jG141 5/45 IU50 C & P Gp. I 

the slides. The seat is pushed forward to clear 
the parachute exit (see Sect. 2). 

23. Navigator's seat.-This is a bench
type seat mounted in the front centre section 
against the navigator's table. It is supported 
by 3 tubular legs with three feet each, and 
be tilted, if necessary, to give more space in 
gangway behind it. 

24. Wireless operator's seat 
operator's seat is integral wi 
the front spar and has a padd 
rest (see relevant illustration i 
the light-alloy panelling it 
tubular framework. 

ator and wireless 
from plywood and 

bolted to formers A, 
he port side. At the rear 
ted to the vertical tie-rods; 

it is supported by a tubular 
ort tube for a wireless receiver. 

p is hinged to give access to a map 
ent for the navigator and at the rear 

re is a hinged flap which allows the 
ess operator access to a stowage. Attached 

to the underside of the table are stow ages for 
two RF. units. 
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he main plane is a cantilever member, 
a centre section integral with the inter
te centre section of the fuselage, and 

intermediate and outer sections which taper 
outboard on both leading and trailing edges. 
Dihedral is confined to the intermediate and 
outer sections. Wing tips are semi-circular 
in plan, and the wing tip trailing edge is 
detachable. The basis of each section is 
formed by front and rear spars, separated by 
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ribs which determine the aerofoil 
The centre plane has transverse 
All sections have light-alloy pIa . 
to the spars and ribs and, in th 
centre plane, to the strin 
rele'IJant illustrations in t 
Section 5). 

2. Manufac 
facilitated by 
intQ sections; 
bolted toge 
hinged to 
sections 

bly a transport are 
n c+ the main plane 

components are 
g control members 

components. These 

e with trailing edge and 
edge. 

ediate plane, port and starboard, 
a trailing edge bolted to the rear 

ill) Outer plane, port and starboard, with 
chable wing ,tip. 
(iv) Ailerons, built up of inner and outer 

sections each side, and hinged to extend across 
part of the trailing edges of the intermediate 
and outer planes. 

(v) Inner and outer flaps, port and star
board, hinged to the trailing edges of the 
centre and intermediate main plane sections. 

3. A total of six fuel tanks is carried between 
the spars of the centre and intermediate 
planes; one tank in each side of the centre 
plane and two tanks in each intermediate 
plane. Balloon barrage cable cutters are inset 
in the reinforced leading edge of all sections. 

Spars, 
4. SPar booms.-The spars consist of top 
and bottom booms to which heavy-gauge, 
light-alloy webs are attached with the boom 
innermost. The booms' are light-alloy ex
trusions. 

5. The four booms for the centre plane are 
milled away at intervals, but full cross
sectional area is left at the ends and at the 

. points of attachment to fuselage formers 6 
and 12. Inside the fuselage the top booms 
have steel plates attached at one edge, these 
plates being supplemented by light-alloy bars. 
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The ends of the booms also have steel plates, 
secured by set screws, to provide reinforcement 
at the point where the joint pins are fitted and 
offering a machined face for fitting the inter
mediate plane attachment shackles (see Sect. 7, 
Chap. 1, fig. 2). 

6. Intermediate plane booms are milled at 
their inboard ends, forming a channel section; 
the booms are milled away to angle section 
further outboard, but regain full cross
sectional area, and are supplemented by steel 
plates, both ends where the joint pins engage. 

7. The thickness of the spar booms in the 
outer plane is consistent but the width 
decreases progressively towards the outer end; 
the inboard end is stepped up in width to 
accommodate the joint pin holes and strengthen 
that area. The ends of the rear spar booms 
are contoured to t}le tip. 

S. Spar webs.-The web plates form a 
total of eight contiguous sections, front and 
rear, with ends abutting and linked by joint 
plates. Each centre section spar has one web 
on either side of the aircraft centre line, joined 
by front and rear plates; the intermediate 
plane spars each have two web plates connected 
by riveted joint plates, and one web is u 
for each outer plane spar. The front 
the outer plane has a pressed light-a 
outboard, conforming to the con 
wing tip. Attachment of the 
section top front boom a 
is by double-ended studs 
are attached to the proje 
rear spar studs. 

9. Spar joints 
assemblies has ti 
is made by 
high-tensil 
in th 

'" e four spar 
(jig. 2). The joint 
e boom ends with 

rough reamed holes 
rough steel shackles fore 

., completing the assembly 
joint plates bolted to the 

numbering.-The numbering of 
s is not straightforward, the centre plane 

n bers being independent of those of the • 
ribs in the intermediate plane and outer plane. 
(For details s~ Sect. 4, Chap. 3,fig. 5.) 

11. Nose portion.-The hinged leading 
edge of the centre plane is described in para. 24. 
All other nose ribs are similar in design; they 
are of pressed light-alloy sheet, and each has 
a large flanged lightening hole in the centre. 
The outer flanges are cut away in places to 
receive the T -section stiffeners behind 
B.B.P. plates. 

12. Centre portion.-Between 
there are two types of rib (fig. 
majority are of pressed lig 
lightening holes with presse 
stiffening flutes. These ri 
attachment angles on t 

to 
sand, 

together, 
riveted are 

of the inter
oard end of the 

nnel-section, girder 

except where two ribs 
the flanges to which 
inboard. The rib 
mediate plane a 
outer plane 
constru\iilion 

re of girder type, built up 
I-section members secured 

gusset plates, and ere bolted 
ooms and webs. Other girder
of channel section, but of lighter 

tion. The inner of the two inboard 
ribs has a web riveted to it (fig. 1). 

1. The centre plane tank ribs are of box 
formation built up from light-alloy webs 
separated by diagonal stiffening channels. 
Reinforcing strips are riveted to the lower 
flanges which are shaped to receive the nose 
and top of the tank. The rib webs are cut 
out for the top-hat-section stringers on the top 
centre plane skin. 

15. The intermediate plane tank ribs are 
similar to the ribs described in para. 12, 
except that they are made in three pieces. 
The front and rear portions are riveted to 
angles on the spars, and the gap between them 
is spanned by shallow channels riveted to the 
ends. The upper flanges of these ribs are 
riveted to light-alloy sheets which form the 
floors of the fuel tank compartments (fig. 2). 

16. The three ribs outboard of the outer 
wall of the outboard tank compartment are 
of pressed light-alloy sheet with fianged 
lightening holes, but have rib booms top and 
bottom which are bolted to angles themselves 
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bolted to the spar booms (fig. 4). Between 
the rib booms are vertical top-hat stiffeners, 
on the outboard side of the rib, and spaced 
between the lightening holes. The web is 
riveted to angles on the spar webs. 

17. The light intermediate ribs outboard of 
the outer tank, between the main ribs, are 
manufactured from light-alloy shallow channels 
top and bottom, stiffened by vertical f.utes and 
bolted at the ends to the spars, with the flanges 
inboard. Reinforcement between the flanges 
is provided by top-hat-section stifieners riveted 
to the bottom of the channels on the outboard 
side. 

18. Ribs 1 and 14 have deep channel members 
top and bottom, bolted at the ends to the 
spars, and with a web of light-alloy sheet 
stiffened by top-hat members of the same 
material (fig. 2). 

19. Trailing portio~.-The traili: 
portions of the ribs (i.e. behind the rear spa 
are of pressed light-afloy sheet, with ligh 
holes and stiffening flutes (fig. 5). 

Centre plane 
20. The fuselage centre ral 
with the centre plane, and 
rear spars have additio es bolted 
to them in the middle fuselage 
transport joints d 12. The 
longerons of oor are attached 
to these for kets connect the 
spar boo skin; the fuselage 
shell is b rmers, stringers and 
light-allqy s ted to the floor structure 
(see Secf'!l7, .). Angles are secured to 

side ~ he fuselage skin. The skin 
!'fating over the centre tank bays 
of the aerofoil surface for the 

ion wing and is riveted to those 
. The front spar has additional 
thening plates as described in para. 6. 

Each inboard engine rib has a light-alloy 
we on the inboard side forming the outer 
end of the fuel tank compartment; the fuselage 
skin forms the inner ends. Each detachable 
fuel tank is secured by five steel straps to the 
tank ribs; the hinged ends of these adjustable 
straps are attached to brackets on the front 
and rear spars. 

F.S./2. 

22. In the bottom surface of the 
plane are two large doors for acces 
fuel tanks (fig. 3). The doors are sti 
light.alloy top-hat stiffeners. 

23. Outboard of the fuel tank c 
are the engine nacelles whic 
main landing wheel unit 
The forged light-alloy un 
which both unde arriage 
frames are mou bolted the forward 
side of the fron ou~the spar booms. 
The spars are together by two 
engine ribs in para. 13. Two 
intermediat een the engine ribs 
support 

Cling eClge.-Hinged to the 
he front spar by a piano hinge is 
edge. It consists of C-shaped 

ght-alloy ribs covered with light
s . n and three T -section stiffeners 

ing from end to end. The forward 
tour is strengthened by a heavy-gauge 

Ight-alloy plate containing balloon barrage 
cable cutters. The leading edge is slotted 
at the lower edge, to engage studs on the front 
spar bottom boom, and is supported by a 
channel-section nose rib at the engine nacelle. 

25. There is a faired opening in the starboard 
leading edge for the cabin heater inlet duct, 
and a fairing on the underside covers the 
by-pass outlet duct. 

Intermediate plane 
26. The intermediate sections differ from 
the centre section in that they have no 
stringers. The outboard engines and sub
frames are underslung from the front and 
rear spars. In each wing between the spars 
are two fuel tank compartments, one either 
side of the engine. 

27. The spar web is split just outboard of 
the outboard engine rib (rib 8) and the two 
parts are riveted to joint plates. Outboard 
of the outer tank compartment there are three 
ribs of pressed light-alloy (see para. 16) 
and the end rib is of light girder construction 
(see para. 13). Between these are eight light 
ribs (see para. 17). Rib 14B has a section cut 
out of the bottom boom which is attached to 
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an intercostal between ribs 14A and 15. The 
top and bottom rib booms at this point are 
interconnected by a vertical channel. 

28. Engine sub-frame attachment. -
Heavy-gauge steel channels bolted to the front 
spar form t~e two front pick-up points for 
the engine subframe, and the rear attachment 
is to two heavy-gauge steel channels on rib 
7 A. The engine ribs (i.e. ribs 7 and 8) and 
this intermediate rib are all of girder con
struction between the spars (see para. 13). 
The two engine ribs, in addition, have light
alloy webs stiffened by vertical top-hat 
sections, and form the ends of the fuel tank 
compartment. 

29. Fuel tank compartments.-The ribs 
at the other ends of the tank compartments, 
i.e. ribs 1 and 14, are both built up of deep 
light-alloy channels top and bottom, bolted to 
the spar booms. To these channels are 
riveted light-alloy webs stiffened by top-hat 
section stiffeners. The tank ribs are alterna
rively single and double. The, double ribs 
consist of two single ribs back-to-back (see 
para. 15). To the top of these ribs is riveted 
a flooring of light-alloy sheet (fig. 4). 

30. Fuel tank access doors.-There 
two doors, in the top surface of the . t 
mediate plane, which give access to t 
tank compartments. They are b ' 
rectangular frame with for 
costals to which are rivete 
hand-holes and filler acc 

31. Leading edge.-Th 
pressed light-alloy withfar 
ing holes, and are ched ngles riveted 
to the front s . ., wo T -section 
stiffeners stren ading edge which 
has heavy- oy plating at the 

, four balloon barrage 
ate ribs inboard of the 

light mounting channels 
fairings. 

he outer section of the main plane 
con IDS no equipment except a balloon 
barrage cable cutter and wing-tip navigation 
lamps. The inboard rib, No. 19, is of light 

girder construction (see para. 13) and the 
rest are of pressed light-alloy (see para. 12). 
The flanges of the ribs are inboard except 
at ribs 22 and 33 which are double ribs. Rib 40 
has no lightening holes, being stiffened by 
flutes. The extreme wing tip is a large 
V-section curved to the contour. The tra' 
ing section of the tip is detachable, and b 
up of ribs without flutes and a V-se 
trailing edge. In this section i an acet 
housing for the identification I d three 
access panels. The nose rib resstd 
light alloy with a large fla 'ng 
hole. Two stiffeners reinfo which 
incorporates a balloon bar r plate, 
the cable cutter being n ribs 29 
and 30. 

Aileron 
. 6) is made up of an 

section jointed by a torque 
. ated end plates between 

corresponding to ribs 19 and 
plane). This joint is covered, 

, by a light-alloy fairing attached 
and anchor nuts. Both sections 

milar general construction, employing 
ID spar with top and bottom booms, 

li t-alloy ribs, contoured nose plating and 
ose ribs riveted by attachment angles to the 

spar, a V-section trailing edge membet: and 
the whole structure plated with light-alloy 
sheet. The inner section has thirteen ribs 
and the outer section fifteen; these are 
numbered 1 to 28 consecutively from the 

. inboard end, which is in line with wing rib 
No. 12. The four ball-bearing hinges are 
located between aileron ribs 4 and 5 and 11 
and 12 on the inner section, and between 
ribs 16 and 17 and 25 and 26 on the outer 
section. The hinges connect to L-shaped 
brackets bolted to the upper surface of the 
main plane trailing edge. Deflector plates are 
fitted to the trailing edges of the inboard ends 
of the inner sections. A trimming tab is 
inset in the trailing edge, extending between 
ribs 10 and 13, and a balance tab is hinged 
to the inboard end of the trailing edge on the 
outer section between ribs 14 and 22. Lead 
mass-balance weights bolted along the inside 
of the nose structure of each section should 
be within the same limits for total weight, 
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namely IS! lb. ~~ lb. Balance discs are 

fitted over bolts (one! in. and one i in.) at 
each side of the forward edge of the gap 
formed for the operating fork and link tube. 
Up to twelve discs may be added to each 
section, for the purpose of establishing static 
balance (see Sect. 4, Chap. 3). 

34. Trimming tabs.-Each inner aileron 
carries a trimming tab at the outboard end, 
attached to the aileron by a piano-type hinge 
and with operating arm assembly riveted to 
the under surface. The tab is assembled 
from a light-alloy channel spar, five stiffening 
ribs and 26 s.w.g. light-alloy skin riveted to 
the structure. Trimming tab adjustment is 
controlled from a handwheel on the right
hand side of the pilot; final transmission of 
movement is by a screw-jack mounted in the 
aileron trailing edge. • 
35. Balance tabs.-At the inboard end of 
each outer aileron is a balance tab of sim' 
construction to the trimming tabs and att 
by a piano-type hinge to the ailero 
is through the medium of a co 
between an eyebolt on one 
brackets and a lever on the 
(For rigging instructions, see 

Flaps 
36. The split-trailin 
three sections the 
the span of 

F.S./3 

flaps are in 
section running 
e trailing edge, 

P8953 M IG2559 11/45 1050 C & I' Gp. 1 

with inner and outer outboard sec 
located under the inner portion of th 
mediate plane. The flap sections are 0 

by push-pull tubes and connecti 
links with a universal-joint acti 
The tube operating the outer 
connected to the inner tube 
with inter-connection tube 
is connected to the flap ja 
another ball-join e fla ars are of 
inverted U-sec' ed ~utward at the 
base and rivete . . 'the leading edge 
is of channel-s e trailing edge is 
made from extrusion; between 
the two la s are flanged ribs. The 
riveted is reinforced by corrug-
ated sh trailing edges of the ribs 

by a light-alloy strip riveted to 
. The connecting links pivot 

etained steel pins in the operating 
engage in high-tensile steel eyebolts 

are free to make partial rotary movement 
e spar. The connecting links are spaced 

ht for the centre plane flap, and six for 
the inner section and three for the outer 
section of the intermediate plane flap. The 
flaps hinge on piano ·type hinges bolted to the 
flap leading edge channel member and to the 
false spar of the centre and intermediate· 
plane trailing edges. The rear section of the 
inboard engine nacelle fairing is attached to 
the underside of the centre plane fllP by bolts 
through the flanged edges of the nacelle 
fairing. (See Sect. 4, Chap. 3 for rigging data). 
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Tail plane 
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Mounting of fin to tail plane 
Elevator 

1. The tail unit consists of a two-spa 
plane with fins and rudders 
extremities. The tail plane is 
which are bolted together inside 
The front spar is bolted to fusel 
and the rear spar to former 
bolted to the ends of the s 

2. Each of the four 
(two elevators and 
tab and each 

Tail pIa 
3. The4ail 

PARA 
3 

.. 
5 
6 

7 

8 
9 

FIG. 

I 
2 
3 

and boar ctions, each built up of a 
fro .spar, with sixteen ribs braced 
by e stringers, and a light-alloy skin 

e ribs and stringers. The leading 
the tail plane is stiffened by inter

te nose riblets riveted to the front spar. 
pars consist of top and bottom extruded 
with a web riveted between them. The 

ribs are made up in two sections, the nose fitted 
forward ofthe front spar, and the major section 
fitted between the spars. These sections are 
formed from light-alloy sheet, flanged at the 
upper and lower edges, and having flanged 
lightening holes. The webs of the centre 
portions are also strengthened with vertical 

F.S·fI 
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top-hat-section st4feners, except rib I 
has angle stiffeners. At the intcrsecti 
ribs and stringers, the ribs are c 
the stringers secured by smal 
brackets. The main ribs, . 
spars, are also cut away an 
ment brackets at the 
elevator hinge s (0 ch there are 
three for each re ~f ght-alloy and 
are bolted to th ladlhum washers are 
fitted as neces the spar and the 
brackets to e ition of the hinge-line. 
The inner ch side is the datum 
hinge a m its housing by circ1ips. 
The e not extend the full length 
of e, as a small detachable trailing-

is fitted to the rear spar of the 
t the outer end and is cut away to 

the movement of the rudder. 

4. The two elevators are connected inside the 
fuselage by a steel torque tube which is 
fastened to steel liners in the inboard ends of 
the elevator spars by couplings fitted with 
spring steel shims. The spars are tubular 
and are cut away in three places for the hinges. 
The eyebolts which form the hinges are fitted 
with ball races and are secured in bushes 
through the steel hinge boxes welded in the 
elevator spar. Each spar passes through 
holes in the sixteen pressed light-alloy ribs, 
and is riveted to angle collars attached to them. 
Angle-section stringers are riveted to the ribs; 
which· are cut away to receive them, and the 
trailing edge is formed by a V-section light
alloy channel. The skin is of light-alloy sheet 
and is riveted to the ribs, stringers and trailing 
edge with mushroom-head rivets on the upper 
surface, and pop-dome rivets on the under 
surface. In the leading edge of the elevator 
is a mild-steel bar which acts as a mass balance, 
while a short tube at the inboard end accom
modates additional weights if these are required 
for mass balance adjustment (see relevant 
illustrations in Sect. 5). 

5. Trimming tab.-The trimming tabs are 
at the inner end of the elevators and are made 
of three light-alloy formers and three wooden 
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formers covered with a light-alloy skin, the 
components being triangular in section. 
Attachment to the elevators is by piano hinges 
on the top surfaces (see fig. 4). 

6. Balance tab.-An additional tab is fitted 
outboard of the trimming tab, and is operated 
by a connecting rod fitted between a lever on. 
the tab and an arm on the elevator hinge 
bracket (see fig. 4). The loads on the moving 
elevator are thus balanced by the movement of 
the tab. 

Fins 
7. The fins (see fig. 2) are built up on front, 
rear and intermediate fin posts, with vertical 
stringers and intercostals, a nose stiffening 
channel and nine horizontal ribs. The 
structure is covered with light-alloy sheet. The 
fin posts consist of light-alloy webs to which 
extruded angle booms are riveted top and 
bottom. On the front post light-alloy packing 
strips are riveted to the face of the web at its 
four intermediate ribs, high tensile steel 
stiffeners are riveted in the flange of the booms 
at rib 7, and a stiffening plate is located betw 
ribs 6-7 and 7-8. The rear fin po 
additional stiffeners to take the three 
hinge brackets, which are bolted 
face; the tip is a laminate s nt 
block faired to aerofoil co to 
are flanged at the edges 
stringers and intercostals a 
at these points by smlilJ 
lightening holes give ad!lti s ess to the 
rib web. The I edgli1ll,l of laminated 
mahogany, the s atlached by means 
of countersu screws. An aerial 
pulley attac t is fitted in the top 
of the cess door in the outboard 
ski els in the skin give access 

·ng tab controls. 

Rudders 
8. The rudders are of similar construction to 
the fins (see fig. 2), and are attached to the 
latter by three ball-bearing hinges which are 
bolted to the rear face of the fin post. Th 
rudder is the horn-balance type, with a fi 
length rudder post and fourteen lateral 
in the main section, strengthened by in 
costals extending between ri and 2 
(numbering from the top, do nd. 
angle stiffener running from . i; 
the three lowermost ribs 0 

continued forward to form 
of the forward facing 
four small vertical i 
covered with li 

he unit is 
10 which are 

to trimming tab 
e rudder post is 

way for the hinges, 

detachable pane 
controls. At 
a shro 
cuffs be 
The 
Mas 

ound these after assembly. 
is a light-alloy extrusion. 

19hts on tubular arms are 
slde of the rudder post at rib 2 

1 from the top). The structure 
strengthened by angle members 

the mounting for the rudder lever 
ribs 8 and 9. 

• Trimming tab.-The rudder trimming 
tabs are hinged into the trailing edge of the 
rudder and are constructed from seven blocks, 
a large intermediate block which carries the 
operating lever, and a fairing block at the lower 
end, all covered with light-alloy skin. The 
nose portion, to which the trimmer binge is 
attached, is of light-alloy skin in U-section and 
riveted through the main, or rear section, skin. 
The operating lever is holted by fiat-head 4 BA 
bolts through the nose and rear sections at the 
intermediate block, with a shaped light-alloy 
packing between the base of the lever and the 
outer face of the skin covering. Chamfered 
washers are fitted under the 4 B.A. thin 
locknuts. 
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1. The~yi 

(i Ailer 
ha +t e control column. 

PARA 
2 
3 
4 
5 
6 
7 

8 
9 

10 

II 
12 

7 

8 
9 

vators-controlled by fore-and-aft 
of the control column. 

") Rudders-controlled by movement of 
urn-type rudder pedals mounted behind 

ilot's instrument panel. 
IV) Trimming tabs-controlled by hand

wheels on the trimming tab control box, 
mounted on the pilot's floor at the starboard 
side of the pilot's seat. 
A Mk. VIII automatic pilot, operated by an 
Arrow-type compressor on the port inboard 
power plant, is also fitted. 

F.S·fI 
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Control column 
2. The control column, which is 0 
section, passes through the pilot' 
bolted to a cross shaft benea 
panel on the aft face gives 
controls within the column. 
the top of the 0 col rotates on a 
spindle which ro~et for operating 
the aileron co Tpur gear which 
comes into op e dual control arm 
is in positi control arm, when 
fitted, pr . ntally from the control 
column ries a second handwheel 

s and sprockets with a gear 
with that in the control column. 

e rudder is controlled by means of 
entional pendulum-type pedals pivoted on 

rque shafts behind the pilot's instrument 
panel (see fig. 5). The shafts are inter
connected by 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. 1he 
pedals themselves are of tubular construction, 
and each footrest can be independently adjusted 
by lifting it up and moving it over the spring
loaded ratchet mechanism provided on ea"ch 
arm of the pedals. A spring locking catch on 
each pedal has to be released before adjustment 
can be made. 

Aileron controls 
4. The ailerons are controlled by rotation of 
the pilot's handwheel, which is connected by 
chains, sprockets and tie rods to a torque shaft 
on the main floor beneath the pilot's floor (see 
fig. 1). Similar connections from the torque 
shaft run aft on 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 
bearer, 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 in 
the main plane ribs, extends outboard to port 
and starboanl. to intermediate channel-section 
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levers, near the outboard ends of the main 
plane centre section. The levers are pivoted 
at the top by a steel tube, which is bolted to a 
bracket built up from two angle members; 
these in turn are bolted to the aft face of the 
rear spar web near the outboard ends of the 
main plane centre section (see fig. 1, detail D). 
Another control tube fixed to the bottom of 
each lever extends to the lever mounted on the 
fore-and-aft torque shaft in the trailing edge 
of the main plane at the junction between the 
two sections of the aileron. At the rear end 
of the torque shaft is mounted a rocking lever 
which actuates the aileron operating fork. The 
operating fork is secured to a cyHndrical 
forging by a centre pin passing through the 
axis of the forging, which connects the two 
sections of the aileron. The lever on the torque 
shaft and the aileron operating fork are both 
light-alloy forgings with ball races at all bearing 
points. A self-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 
base of the column and a transmission tube 
non-magnetic steel, on the port end of 
a lever for the elevator push-pull tub 
spl'ocket quadrant for the automatic 
Both the lever and quadr 
forgings. Stop brackets 
floor to limit the fore-and
control column. From th 
jointed push-pull contra ported by 
spherical bearings, aft ugh the spars 
and formers alon stlte of the fuselage 
(see fig. 2). The . ates in a square-
section rod prevent turning, in 

steel in formers 33 and 
t on the square rod a 
ds aft to a lever on the 

spar torque shaft 

controls 
6. he rudder. control push-pull rods (see 
fig. 3) are similar to those for the elevator, 
running from a bracket on the port rudder , 

pedal (see fig. 5) 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 1. Attached to this lever is 
second lever which is interconnected by m 
of push-pull rods with one arm of an L-s 
lever at each end of the tail plane The 0 
levers are light-alloy forgings 
in a similar manner to the ce 
second arm of the outer lever i 
with the actuating lever on 
of an adjustable connecti 
ball race fitted at each 

7. The contr 
casting .bolt 
plates 8Pi 
to the b 

o gearbox 
. 9) is a light-alloy 

lot's floor, the end 
e to allow easy access 

which operate the various 
ears run in oilite bearings 

formed in the casting. Each 
independent indicator inset in 

e box. 

8. Trimming tab.-The elevator trimming 
abs (see fig. 7) are operated from a handwheel 

on the control gearbox from which cables run 
downward to the main floor and then through 
the intercostals to pulley brackets on the port 
side of the main floor and on former C. From 
here the cables run aft along the port sioe of 
the fuselage through fairleads on the formers 
in the bomb compartment to a pulley bracket 
on former 39. The cables then pass up into 
the tail plane, round a further pulley and 
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 
end of which is attached to the operating 
lever on the tab. Rotation of the sprocket 
moves the the connecting rod and thus the tab. 

9. Balance tab.-The balance tabs on the 
elevators are connected to an arm on the 
elevator centre hinge bracket by a rod attached 
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to a lever on the lower surface of the tab. 
When the elevator is moved the tab is auto
matically moved in the opposite direction .• In 
aircraft incorporating Mod. No. 1420 the lever 
on the tab is provided with five holes for the 
attachment of the operating rod, allowing 
adjustment of the lightness of the elevator 
control.. 

Rudder trimming tab controls 
10. The rudder trimming tab (see jig. 8) is 
operated from a handwheel on the control gear 
box from which cables run downwards to 
the main floor and then to pulley brackets on 
the port side of the main floor. From 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. The cables tht!tt 
pass up to a pulley bracket in the tail plane 
and outboard in each direction along the 
plane. Chains attached to the ends 0 
cables pass round sprockets on the 
of the rear fin posts and a 
connected together by a balance 
tail plane. The sprockets are att 
which incorporate univers 
rudder hinge lines. Aft of 
has a tumbuckle action 
rod which actuates a sh 
trimming tab. 

P9572 M /G3491 2/46 1050 C & P Gp. 1 
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Aileron tab controls 
11. Trimming tab.-A trimming 
fitted to the inboard end of each aile 
these are operated by a handwhee 
Cables pass from the control b 
double pulleys under the fl 
formers C and D and 
starboard side of the fusela 
on the formers the bo ompartment. 
Just aft of the ar each ble divides, 
the four cabl 6illel to pulleys 
just forward of here they pass up 
through the through the fuselage 
sides into t ge of the main plane, 
and out aileron to the trimming 
tab c In the main plane the 
cab pported by fairleads, and tum-
b rovided for adjustment. The 

r consists of a cable bobbin on a 
pindle, operating a threaded sleeve 

e end of a rod connected to the tab. The 
bly is supported on the aileron spar by a 

11 end in a socket which is bolted to the spar 
web, a retaining nut being screwed finger-tight 
and secured with a split pin. 
12. Balance tab.-A balance tab is fitted to 
each aileron (see Sect. 7, Chap. 2,jig. 6) 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. Six holes (one in aircraft not 
incorporating Mod. 1401) are provided in the 
lever to allow for adjustment. 
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Main wheel units 

PARA. 

4 
6 

II 

FIG. 
I 

1. The structural basis of each main wheel 
unit is left- and right-hand shock-absorber 
strut, braced and aligned by an upper cross 
tube and diagonal tubing, with the wheel 
axle secured to the lower members of the stru~ 
The upper end fitting of each strut is a light
alloy forging, milled to pick up in the for 
end of the undercarriage beam, attach 
being made by a high-tensile steel 
the undercarriage beam and th 
bush in the strut top end-fitting. 
end of each strut is a hard
high-tensile steel sliding tu tom 

e axle 
tube and 

olts. Brake 
y large-diameter 
ted to the axle. 

end of this tube enters the 
through V-shaped cut
axle are pinned toget 
torque reaction is 
light-alloy br 

by the pull of a pair 
of hydraulic he piston rod of the jack 
is conne,*d uckle joint of a two-piece 

d. upper end of the radius rod 
b.ket bolted to the bottom boom 
e plane rear spar; its lower end is 

a steel pin joining the eye end 
radius rod to lugs milled in the light

forging which forms the radius rod 
ment fitting at the base of the shock

ber strut outer cylinder. The knuckle 
joint of the radius rod incorporates locking 
mechanism which secures the unit in its UP 
or DOWN position. The cylinder of the jack 
is hinged about a hollow shaft supported in 
split bearings on the top boom of the centre 
plane rear spar. Hydraulic fluid is supplied 
to the jack through this shaft. The lower 

F.S./I 
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ends of the jack piston rods are c 
by a cross tube and diagonal braci 
bolt holes being drilled through 
rods. A conduit stay connects 
each pair of jack cylinders and 
emergency air non-return 
fluid (or air, in the eve 
led to the jacks. An ext 
connects the ock-a rber struts, 
equal~sing air b:1M:een them and 
ensurmg sync 0Ti. 

t of the jacks when 
es the DOWN latches of 

s the retracting movement 
ckle joint breaks and on 

retraction the UP latch engages 
spended from a channel-section 

ttached to the ribs, at. the top of 
artment (fig. 1) locking the unit in 

retracted po<;ition. When either UP or 
N latches are engaged micro-switches close 

electrical circuit and register the position 
.of the unit on an indicator in the cockpit. 
Engagement of the UP latch also contacts the 
plunger of a micro-switch which then makes 
electrical connection to the air cleaner. An 
access door is provided in the top skin of the 
centre plane directly above the UP catch 
mounting. (See also Sect. 10, Chap. 1). 

4. Shock-absorber struts.- The oleo
pneumatic struts (see Sect. 4, Chap. 3, fig. 25) 
absorb the shock and load of landing or 
taxying by further compressing air already 
under pressure in the struts. The outer 
cylinder (A) of the strut is secured to the 
aircraft through a light-alloy forging (0); 
an inner tube (M), to which the wheel axle 
is attached, slides inside the outer cylinder. 
Shock absorption is effected by a dashpot 
assembly consisting of an internal cylinder CH) 
containing compressed air, and a lower cylinder 
(K1) containing a measured quantity of fluid. 
The top end of the cylinder CH) is attached 
to the outer cylinder and top end-fitting by 
means of shear-bushes or ferrules CS 1); the 
inner or sliding tube CM) is attached to the 
lower dashpot cylinder, the attachment being 
allowed an appreciable degree of flexibility 
so that bending loads are not transmitted to 
the dashpot assembly. When any load forces 
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the' axle, and with it the sliding tube, upward; 
the lower dashpot cylinder slides over the top 
internal cylinder; fluid is forced through the 
damping valve (H 1) and enters the cylinder 
(H), further compressing the air. The pi~ton 
(y), with synthetic rubber ring. (Z), is 
simultaneously driven up inside cylinder (H) 
by the piston rod (Y 1). A synthetic rubber 
gland ring (J) forms a fluid-tight joint between 
the top internal aRd lower cylinders. 

5. When the load is reduced or relieved the 
initial downward movement causes the damping 
valve (H 1) to seat, so that the passage of fluid 
expelled from the cylinder (H) is restricted, 
being confined to a series of small holes in 
the damping valve (H 1). As the piston (Y) 
moves with the lower dashpot cylinder, it must 
pass through the column of fluid in the top 
internal cylinder. This fluid can escape in 
two directions-through the damping valve 
and through two small holes in the piston, 
thus controlling the speed of recoil of the 
strut. The flanged shoulders of the cylinder 
(K 1) connected to the sliding tube (M) abut 
on rubber rings (J 1) at the end of its down
ward travel, the cylinder and sliding tube 
being retained in the outer cylinder by thes 
rubber rings supported by a cylindr· 
distance piece (J 2) which makes end co 
with internal ring (K) abutting on t 
end of a sleeve which forms a bearin 
sliding tube (M), which sleeve is i 
by steel collar (W 1) screw 
outer cylinder (A). T 
connects the two oleo-st 
(G 1) for which the strut 
and outer cylinder (. a 
cylinder (H) drilled tapp Split bearings 
CB) are secure .. tersunk screws, 
to the strut b ting to which the 
diagonal b re attached. These 
beari by a light-alloy ,collar 
pivot cting tube which operates 
th doors. 

ng struts (radius rods) and 
ch main wheel unit has a retract

t (or radius rod) at each side. The 
ngement of the knuckle joint and latch 

ass mbly is shown in fig. 1, and in the relevant 
illustration in Sect. 4, Chap. 3. The UP 
latch (J) and DOWN latch (E) pivot on a pin 

(F) in-the lugs (G) to which the jack piston 
rod is attached, both' latches having elongated 
holes through which passes the jack attach
ment pin (H). The UP latch engages a locking 
pin on' the airframe (see para. 3), and the 
DOWN latches engage a pin (B) carried on lever 
(K), attached to pin (L) pivoted in the u 
section of the strut. The lever (K) is att 
also to the lower section of the st 
adjustable tie-rods (C), and t levers 
are secured on either side 
.. 0 that they move in uniso 
(K) as the strut folds. 
connected to a spring piu 
assembly, of which the h 
by a pin (T) passing 
in the two latches. 
the face of leve 
the two strut s 

ge of retraction movement 
rod pulls the DOWN latches 

the limit of the slots is reached; 
ent results in breaking the strut 

the unit. Lever CK) and pin CB) 
taneously pulled round in an arc, 

rom the latches, by the tie rods CC). 
UP latch can now drop back on to pin 

) which is moving toward the end of the 
slots in the DOWN latches against the action 
of levers (S). With the pin (T) at the end of 
the slots, the levers then force plungers CR) 
to compress springs (P). Just before the end 
of the retraction operation, the UP latch makes 
contact with the locking pin on the aircraft 
structure (see para. 3), pressing the latch 
back to further compress springs (P). As 
the retracting movement is completed, these 
springs force the catch over the pin to lock 
the unit in the UP position. 

S. When the unit is lowered, the initial 
movement of the piston rod disengages the 
UP latch (J) from its locking pin. When the 
latch is clear, the unit drops by gravity, the 
continued extension of the piston rod then 
completing the straightening of the retracting 
struts. During this operation, lever (K) and 
pin CB) describe an arc towards the latches 
and the consequent movement of levers (S) 
withdraws plungers (R) from spring housings 
(Q), relieving the springs (P). The pin (T) 
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is then drawn to the ends of the slots in the 
latches, and the latches pulled forward until 
restrained by bolts (H). In the final stages 
of lowering, pin (B) strikes the curved heads 
of the DOWN latches (E) and these are forced 
back against the springs (0) in housings (Q). 
As the movement approaches its end the springs 
(0) pull the latches (B) over the pin (B), 
locking the unit. 

9. The last phases of movement of the UP 
and DOWN latches operate micro-switch"" 
which are wired to an undercarriage position 
indicator in the cockpit. (See para. 3.) 

Tail wheel unit 
10. The tail wheel unit is pivoted on a 
mounting beam in'italled longitudinally on the 
centre line of the aircraft between formers 
35 and 38. The upper end of the shoc .. 
absorber unit is spigoted for location by an 
anchorage plate behind the forward attach 
bracket for the two halves of the tail 
The wheel fork is fitted in the low 
tube of the shock absorber. 
Chap. 3, fig. 26.) The axle i 
V-section cut-outs in the bas 
and prevented from turnin 
with transverse bolts. The 
to form towing or steer· 

F:S.f2: 

he assembly 
omprises a main 
ng tube (L), air 

alve assembly (N), 
The air chamber (F) is 

the main outer tube (M) 
n cap (D) and pins (B) and 

/G2739 12/45 10,0;0 C.'I: P Gp. I 

(C). The damping 
fitted in the lower end of the air . 
(F); the sliding tube (L) moves up a 
between the outer tube CM) ?n 
chlfmber (F). Attachment to t 
by peg :>r spigot (A) (see para. 1 
with attachment lug CS). 
tube is filled with fluid 
(J) and CA 1) to render 
chamber CF) is . d thr 

eve 
ding 
rings 

ht. Air 
valve CM 1). 

oa*cause the sliding 
r the air chamber, 

lower cylinder through 
and small holes in the 

easing the pressure in 
As soon as compression is 

amping valve closes so that 
ack into the sliding tube by the 

air in the air chamber as the 
ds can pass only through the small 

s in the diaphragm; this restriction on 
return flow of fluid controls the recoil 

12. Landing 0 

tube (L) to mo 
thus forcing 
the dampi 
diaphra 
the ai 

13. The sliding tube and fork are free to 
rotate in the assembly but, to ensure that the 
fork and wheel assume a true fore-and-aft 
position when the aircraft is airborne, self
centring cams (J 1) and (G 1) are secured to 
the air chamber (F) and the sliding tube 
(L), respectively. When the strut is compressed, 
the cams are separated and the wheel has free 
castoring action. When the strut is extended, 
as when airborne, the cams me~t and the 
contours of their mating faces bring the 
sliding tube with fork attached into a position 
where the fork and wheel are correctly aligned 
fore-and-aft. 
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AT 
AIR CLEANER 
- SWITCHES 

UP· CATCH. SITUATED 
AN INSPECT lOll DOOR. 

VIEW Oil REAR SPAR LooKIIIG AFT. THE 
UI'PER END OF THE RETRACTINC STRUT 
IS SHOWII DISCONNECTED FOR CLARITY. 
80TH THE HYDRAULIC JACK AND THE 
RETRACTING STRUT HAVE BEEII SHOWN 

'Ill THEIR POSITIONS WHEH RETRACTED. 

VIEW 8EHIND FIREWALL I LOOKINC ON 
ATTACHMEIIT POINTS OF SUPPORT BEA" 
AND UIIDEI\CAI\I\IACE - SHOCK ABSOR8ER 

. UNIT ATTACHMENT fOIl PORT AND STARBOARD 
IS IDENTICAL. 

"e. 

MAIN WHEEL UNIT I 
PP4019 M ;G1l87 10145 1050 C & P Gp. 'l59 (-l) 
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Engine and secondary controls-main plane 
Fuel system 

Induction priming system 
Fuel distributor tank 
Fuel tank No. I 

Engine auxiliaries ... 13 
14 

fi ~ted with four Merlin 
rating Merlin 85 engines 

Merlin 68 engines for the 
rlin 68 differs from the 85 in 

respects:-
c carburettor is the American 

Ih a D chamber vent which increases 
amount of fuel vented back to the tank; 
b) The boost control has a pilot-operated 

t-off; 
Cc) The supercharger changeover is 

operated by solenoid instead of by ram; and 
(d) An adaptor is fi:ted to the air intake

to-carburettor flange. 

Both types of power plant embody two
stage, two-speed superchargers wilh inter
coolers, and have Hamilton constant-speed 
propellers. Either type of power plant can be 
installed in the standard airframe. The 
mounting frame and firewall of each power 
plant is attached to a tubular steel sub-frame; 
the two inboard sub-frames connect to the 
undercarriage support beams on the front spar 
and the oUlboard sub-frames connect to the 
main plane spars. Cowlings and fairings are 
a combination of hinged and quickly detachable 
panels, giving easy access to engine controls 
and auxiliaries. Fuel supply is from six 
tanks mounted between the main plane !PlIS. 

Each engine has one oil tank, the inboard 
tanks b.':ing located behind the centre section 
front spar and the outboard tanks fi:ted inside 
the sub-frame members. 

Fuel system 
2. General.-The port and starboard fuel 
systems (see relevant illustrations in this Section 
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and in Section 4, Chap. 3) are interconnected 
by 'a cross-feed pipe, the cock for which is 
normally in the "closed" position so that the 
two systems are basically independent. Fuel 
tanks are numbered 1,2, and 3, outboard, port 
and starboard. The No. 1 tanks are between 
the spars of the main plane centre section and 
No. 2 and 3 are in the intermediate plane, each 
tank feeding separately by gravity to a small 
distributor tank behind the inboard nacelle 
firewall (see fig. 10). Fuel is drawn by the 
engine-driven pumps, or pumped by the 
electrically-operated Pulsometer pumps at the 
base of each distributor tank, through individual 
supply line and filter, to each engine and 
delivered to the carburettor by the engine
driven pump. The Pulsometer pumps are 
used for priming, for maintenance of fuel 
pressure at altitudes exceeding 17,000 ft., and 
to assist in re-starting an engine during flight. 
An electric transfer pump is fitted in each 
auxiliary tank, when these are installed, to 
transfer fuel to tank No. 1. 
3. The Bendix-Stromberg carburettor is of 
the pressure-injection type with vapour vent 
connection which returns any condensate to 
the fuel tank vent pipe common to the three 
fuel tanks on each side. This pipe does not 
vent directly to atmosphere, but a sepa 
vent pipe, terminating in three branche 
fitted with a nitrogen valve, provi 
external vent through No. 3 tank 
Fire risk is minimised by t . 
nitrogen to replace fuel a i 
priming pump in each 
connected to the two engin 
Electrical fuel contents,.au 
fuel pressure warning la oil dilution 
switches, and sw' fOl;'6.t e Pulsometer 
pumps are provid cockpit. A drain 
valve assembl system is mounted 
on the fro port inboard nacelle 
(see S ). Fuel consumption by 

ded by flowmeter on the 
el. (For details of the fuel 
e firewall, see A.P.2861 A 

P, Sand U, Vol. I). 

sion is made for fitting long range 
ry tanks. Either one or two tanks, each 

o gall. capacity, can be slung in the bomb 
(see relevant illustrations' in Sect. 4, 

Chap. 3), connecting to aT-piece and to 
Flexatex pipes already installed in the standard 
aircraft so that either of, or both, the No. 1 
tanks can be re-fuelled from the auxiliary 
tanks. For this purpose, two control cocks are 
fitted as standard behind the front spar. 

5. Pipe system.-The pipes in the sy 
with the following exceptions, are of FIe 
flexible hose:-

(a) Vent connections bet 
vent pipes to atmosphere f 
tanks; No. 1 tank filler drain 
of No. 2 and No. 3 tank fi 
are light alloy. 

(b) Priming pipes 
copper to the fire 
firewall the con 
braided Superfl 

(c) Ven 
No. 2 

ipes are of 
ard of the 

by flexible, metal-

ipes run from the outboard 
ner of each No. 1 tank, and 

ard bottom rear corner of each 
outboard tanks, into the inboard 

board valances respectively of the main 
compartment (see fig. 8), and thence 

ard in the valance walls to the distributor 
tank (see fig. 10). A manually-operated stop
cock for ground servicing is provided in these 
pipe lines in the valances, access being through 
detachable doors which cannot be replaced 
while the cock is in the "off" position. 

7. The inboard engine delivery pipe from the 
distributor tank passes forward to an A.G.S. 
type filter mounted on the forward face of the 
firewall. Delivery to the outboard engine is by 
pipe from distributor to front spar and out
board along that spar behind the leading edge 
to a filter mounted on the outboard engine 
firewall. 

8. The vent pipes connecting the tanks lie 
between the spars, inclining downward towards 
the No. 1 tanks. Any liquid fuel returned 
through the vapour vent pipes of the outboard 
engines will flow to the No. 2 tank,>, and from 
the inboard engines to the No. 1 tanks. The 
distributor tanks are included in the vapour 
vent circuit by a pipe from the upper union 
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on the distributor tank to the common vent 
pipe. The nitrogen system is connected to 
the vent pipes on each side. 

9. Nitrogen system.-This system provides 
for the inrroduction of nitrogen into the fuel 
tanks, replacing the fuel as used, and minimising 
fire risk. The nitrogen is stored at 1,800 lb. per 
sq. in. in bottles similar to those used for 
oxygen. Seven bottles arc mounted vertically 
on the forward face of the rear spar in the 
fuselage, and four 011 the port wall and six on 
the starboard W:111 of the centre section. Above 
the starboard bottles is the control valve and 
a pressure gauge. Nitrogen is led at high 
pressure through brass tubing to a filter and 
then to a Palmer reducing valve on the outboard 
rib of each inboard nacelle, to bring the 
pn~ssure down to 15/25 lb. per sq. in. Pressure 
is further reduced to 0·25 lb. per sq. in. by a 
nearby Amal valve, and the gas is th. 
introduced to the vent pipes of the six fuel 
tanks ihrough light-alloy and Flexalex tub' 
To prevent ingress of air to the fuel ta 
unless the nitrogen supply fails to 
for the volum:: of fuel used-al 
loss of nitrogen, a pressure 
operating in both directions a 
sq. in., is fitted in each 0 cnt 

i urned 
d, as the 

flight, any 
'ogen beyond 

rtion ef oxygen 
pport combUSl ion. 

flow can h~ turned 

outlets of the No. 3 tanks. 
on whilst the engines ar 
tank fuel level dccreas 
remaining air is dil 
the point at i 
still prese is 
Mter re-fu 
on for a fe 
slackcne+ to 
of th uel t 

, with the tank filler caps 
sidual air above the level 

diluted with nitrogen as far 

arging point in the starboard b::>mb 
nee of the fuselage centre section is 

'iih a special extension differing from that 
for oxygen system charging, to prevent 
o::.sibility of confusion when charging 

oxygen and nitrogen systems. 

11. P"iming system.-A priming switch, 
motor switch, and warning lamp on the pilot'S 
pand connect with solenoid-operated priming 
valves in each inboard nacelle and to the 
adjacent motor-driven pump (fig. 9). This 

F.S.,2 

pump draws fuel from the distributor 
through a flexible pipe and delivers 
copper piping to the doper or 
connections on the firewall of each 
from which fl;;xible, metallic-b 
run to the induction unions. Al 
manually-operated, system i 
aircraft. This incorporal: 
Y -piece and non-return .. 
the port and star rd fuel ribUlor tanks 
in the inboard . Fu£l drawn from 
that tank and to IWther inboard or 
outboard engin ck being provided 
between thach engine. A 3-way 
selector coc en priming with high 
volatilit in the pipe line between 
the di') and the pump. 

cks.-Four separate levers at the 
pilot's instrument pand ccn!rol 

k., (fig. 1). In each of the cc,nncc
lh.~ distrib:.l.0r tank; for f\.1;:;! ddivcry 

e engines is a rotary valve (fig. 10) with 
. mal lever and Telefl;x conlrol, which in 
rn is moved by chains and tic rods linked to 

the pilot'S fuel cock control levers. It should 
be noted that whilst the inboard delivery pipe 
of the starboard distributor lank feeds the 
inboard engine, the inboard delivery pipe of 
the port distributor tank is connected across 
the spar to the outboard engine. Six stop
cocks (for servicing only) ne provided in the 
inboard nacelles (see para. 6) fOl individual 
isolation of tanks; one drain cock on the port 
inboard nacelle; one cock for the cross-feed 
line forward of the front sp~r, and two cocks 
for use when fuselage auxiliary tanks are fitted. 

13. Fuel tanks.-The No. 1 tanks are of 
light-alloy sheet, seam welded, with top-hat 
section stringers spot welded to the shell and 
baffles bolted to the saingers (fig. 11). Self
sealing protective covering is cemen: ed over 
the surface of the shell, and clamped by 
flanged rings at the edges of areas cut out to 
accommodate filler cap, vent elbow, inspeclion 
doors and similar fi:lings. Access doors are 
covered by doped-on rip patches. The filler 
cap is located in a well or drip tray from which 
a drain tube passes aft. In the base of the 
tank is an hydraulically operated jettison valve 
with which is incorporated an extensible 
rubber pipe. This valve is controlled from 
a lever on the pilot's floor. Mod. 1445 
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introduced an access door, to enable the valve 
to be serviced without removal of tank being 
necessary. Tank capacities are 580 gall. each. 

14. No. 2 and No. 3 tanks are of flexible 
construction, reinforced by internal partitions 
and having removal straps which, when not 
in use, are folded down on top of the tanks. 
A filler cap with splash tray, a drain pipe lying 
in a groove across the tank and three manhole 
covers are located on the upper surface of each 
No. 2 tank. The capacity of No. 2 tank is 
545 gall. (see A.P.1464D, Vol. I). No. 3 tanks 
follow the same general construction but have 
a nitrogen vent elbow at the forward outboard 
corner. Each of these tanks is of 300 gall. 
capacity. The cork flJat valve in No. 3 tank 
for fuel level indication is metal lined in 
aircraft in which Mod. 1474 is embodied. 

15. All the tanks have a drain sump, vent 
connection, and an electrical connection 
between the fuel gauge transmitter and its 
appropriate gauge on the pilot's panel. A 
vapour separator is fbed in the elbow at the 
bottom of the auxiliary tanks. 

16. Pulsometer pumps.-The four Pulso
meter pumps are located in pairs at the base 
of the fuel distributor tanks (fig. 10) 
controlled by independent switches on 
flight engineer's panel, on which panel 
grouped the fuel pressure indicato 
pump test switches and tank cont 
Each Pulsometer pump has 

17. Boost gauges.-T 
on the pilot's instrument 
to the engines by coppe..,ip 
the starboard wall ana 

auges 
connectea 
ru.n aown 

t rough the 
a then below 

iae to. the front 
forwara bulkheaa 
the floor on the 
spar to conti 
the firewall 

espective unions on 
point final connection 

it pipe. 

I.-Each engine has an inaepen
stem, proviaea by a separate tank in 

nacelle (fig. 12). The inboara tank is 
rea behina the front spar ana theoutboara 

tank between the sub-frame tubing. The 
main feea pipe from each tank connects at the 
filter union in the base of the tank, passes 

through the firewall and then forwara to the 
engine oil pump. Return flow is through the 
cooler, on the starboara siae of the coolant 
radiators below the front of the engine, to the 
top of the partial circulation compartment in 
the oil tank. A vent pipe runs to the top of the 
tank from a connection on the starboard s' 
of the engine. The propeller feathering 
is mounted at the base of the sub-frame an 
fed from the base of the oil tank 'ble p 
from the pump outlet leaas to forwa.1.d 
of the firewall ana thence t atitrg 
unit at the forwara end of th pes 
are of copper, with flex' s, and 
supported by bolted s l' re they 
pass through the firew·· 

19. Oil temperat 
the flight engine 

s are mounted on 
t the oil pressure 

instrument board. 
er's panel are t he oil 

d push-button. The oil 
rates through the medium 

ontrol valve on the engine 
valve introducing a supply of 

pump into the oil feed pipe when 
. is energised from the push-button 

(see also A.P.2095-Pilot's Notes, 
al). 

o. Oil tanks.-Inboard and outboard tanks 
are of the same capacity, although different in 
shape. Each contains 37t gall. of oil (of which 
two gallons are reserved for the hydromatic 
propeller feathering unit) and space for 4! 
gall. air. Tanks are of light-alloy sheet with 
welded joints. The partial circulation com
partment is a circular memb:r of two gallons 
capacity extending the full dep:h of the tank, 
the top portion opening out to form a de
aerating ramp ana diffuser ring. Oil returning 
from the cooler passes through a nozzle into 
this ring and is dispersed over the ramp as it 
flows into the compartment. The circular 
member and ramp are welded as one unit, but 
the bottom of the compartment is formed by a 
separate ring into which the upper portion fits 
and which leaves an annular space. The 
upper eage of this ring governs the hydromatic 
oil level, below which oil cannot enter the filter. 
The two lower sections are riveted together 
with aistance pieces to maintain the annular 
space. Bottom ring and oil filter are attached 
to the tank shell by studs. 
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21. The oil filler screwed cap of the inboard 
tank is reached through a door in the main 
plane upper surface immediately aft of the 
leading edge. The dipstick is stowed inside 
the filler neck. The drain plug and filter in 
the base of the tank are accessible from the 
undercarriage compartment; the filter element 
can be withdrawn completely. On the inboard 
side of the starboard tank and on the outboard 
side of the port tank is an inspection door, 
and there is an inspection cover above the vent 
compartment of each tank. The outboard 
oil tank has its filler neck and screwed cap 
projecting outboard, an inspection door on the 
inboard side, and an inspection cover above the 
vent space. The dipstick is dipped inside the 
filler neck. In the tail-down position the oil 
level corresponds to the bottom edge of the 
filler opening. Bottom surface connections 
are similar to those on the inboard tank:
filter assembly, drain cock and plug, and unid'A 
for feathering motor pump pipe. 

22. Self-sealing covering is applied ove 
whole area of oil tanks fitted to . 
to the introduction of Mod. 12 
the covering is cut for connectio 
the edges are clamped by flang 
pick up on the projecting studs 
fittings and connections. em-
bodying Mod. 1203, th s of felt 
and rubberized fabric a surrounding 
the damping rings is in. thickness, 
the normal t . ring being oil· in. 

23. The secured by two steel 
straps, the ooped to a cross tube 
at the relr nk, and the lower section 
bolted t8"th boom of the front spar. 
Th aps a~e' nsioned by turnbuckles and 
th . mus held firmly, with its upper 

cated against the contour of the 
rmediate ribs. The outboard tank 

dIed in two steel straps extending fore 
aft between two cross members of the 
rame tubing, and partly supported by 
foremost tube. The straps run from 

the same cross members, up and over the tank, 
the tensioning turnbuckles being on the top 
surface. 

24. Oil filter.-The filter projects below 
the bottom of the tank but the inlet ports are 
above the level of the tank bottom and are 

F.S./3 . 

surrounded by a baffle ring below whic 
oil must pass. The body is a li 
casting, to the lower end of which the 
element is secured by means of a h 
in a special nut fitting. Two a 
part of this nut engage in a groov 
of the body and are the 
90 deg. The hand screw i 
both hand screw and nut 
wire. When th e ent 'thdrawn for 
cleaning, a sp ed pist , previously 
held by prongs M, is forced down 
to seal off the i 

e pilot's throttle and pro
rs are grouped in positional 

gated quadrants on the central 
e aI, with the boost control cut-out 
the four' master fuel cock levers 

at each side on an extension of the 
stal (fig. 1). The boost control cut-out 

r is connected only when Merlin 68 
gines are installed and can be retained in 

either "normal" or "cut-out" position. The 
throttle and propeller speed control levers 
have hand-operated knobs to tighten friction 
discs and retain the control levers in any 
selected position. 

26. Control movement is transmitted by a 
system of tie-rods linked by chains, passing 
down the control pedestal to countershafts 
at the front end of the fuselage floor (fig. 2), 
then by similar combination of rods and chains 
to and through sprocket boxes mounted on the 
front spar, thence outboard to the engines 
(fig. 1). The control tie-rods run aft from the 
forward countershafts through fairleads below 
the main floor to connect with chains on the 
sprockets of a countershaft under the rear of 
the fuselage front centre section (fig. 5 and 6) 
from the duplicate sprockets of which assembly 
vertical chains and tie-rods convey the motion 
through two sets of sprocket boxes on the front 
spar-inner and outer boxes for throttle and 
propeller controls and similar boxes for fuel 
cock controls (fig. 4). Tie-rods travel outward 
in each direction, supported by fairleads, to 
control boxes on the front spar in each nacelle 
(fig. 7); outboard engine and propeller control 
rods are linked by chains which pass over 
sprockets on a layshaft on the undercarriage 
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support beam, the outer lengths of rod 
continuing through fairleads mounted on the 
ribs of the main plane leading edge and then 
to chains in the control box on the spar in the 
outboard nacelle. The levers on the upper 
shaft of this box are connected by rods with 
ball-and-socket joints to the relative levers on a 
countershaft at the forward face of the firewall; 
the angular motion of the countershaft levers 
operates, in a fore-and-aft direction, rods 
connected to the engine (see also relevant 
illustrations in Sect. 4, Chap. 3). A cover 
shields the centre part of the countershaft 
assembly. 

27. Two cam-and-Iever-operated switches are 
incorporated in the linkage of the inboard 
engine throttle connections in the control 
pedestal (fig. 3). The switches make contact 
when the throttles are less than one quarter 
open and complete an electrical circuit which 
causes a warning horn to sound unless the main 
wheels are locked in their "down" position. 

28. Boost control cut-out.-This control 
although fitted on all aircraft is connected only 
on Mk. II aircraft with Merlin 68 engines. 
Linkage from the lever on the left-hand side 
of the pedestal extension is by chains and . 
rods to the rear control (ountershaft under 
floor on the port side "f the fuselag 
centre section, then t( I cables which 
at a sprocket box on 1 he fusela e 
(fig. 4). The cables pass 
fairleads on the fuseb.ge 
spar, and ride ove::' fi 
below the inboard nace 
boxes (fig. 7). Th! ~oa 
cable passes forwarc the priate engine 
lever and the outb tr cable is guided, 
through fairleads s of the main plane 
leading edge on the spar web 
inboar ard engine control box. 
Cables turnbuckle and link, for 

gine lever. The cable to 
as a coil spring interposed 

e en j and turnbuckle; the coil 
e outer cable forms a connector 

the end~ of cable lengths between 
plane nos( ribs 5 and 6, inboard of 

Whl -between ribs 4 and 5-is· a strainer 
spring which is set with a dimension of 5·4 in. 
between its atta3unent pin centres. 

29. Fuel cock controls.-The fuel cock 
controls are similar in type and layout to 
those for the throttle and propeller controls, 
using chains and tie rods linked up through 
port and starboard sprocket boxes on the 
fuselage front spar (fig. 4). From these two 
boxes, tie rods continue outward thro 
fairleads on the front spar to connect 
chains at a sprocket bracket assembly eft. 
between the inboard engine and e fuse 
wall. The chains partly rot and 
lower sprockets with integr hiett, 
in turn, make final contact 
controlling the lotary valve 
fuel distributor box by 
controls. 

30. Superchar 
craft the two-s 
supercharger . 
pneumatt': 

I.-On Mk. I air
ge, liquid-cooled 

through an electro
tch is on the pilot's 

The Mk. II model has a 
control. A warning lamp 

ument panel lights when the 
ontrol is at F.S. (For details of 

ic system see Sect. 9, and for the 
c art and circuit see Sect. 6 and 10 
eiy). 

instru 
solen 

1. Slow running cut-out.-The slow 
running cu-out for each engine is operated by 
pneumatic,~am, controlled by separate switches 
on the uppe;r right-hand side of the pilot's panel. 
(For details of the pneumatic system see Sect. 9, 
and for the routing chart and circuit see Sect. 6 
and 10 respectively). 

32. Air deaner .-An air cleaner on each 
engine norL.lally comes into operation when the 
undercarriq~e is down, but can be made 
operative in flight by electric control of the 
spring-return pneumatic ram. A switch for 
this purpose is provided on the pilot's panel. 
(See Sect. 6,9 and 10 for descriptive details of 
pneumatic and electrical systems). 

33. Hot and cold air intakes.-The 
shutters governing the hot and cold air intakes 
(when fitted) for each engine are operated by 
pneumatic ram electrically controlled from a 
switch on the pilot'!\ instrument panel. This 
switch, and airframe wiring, is fitted whether 



This leaf issued with A.L. No. 26 
August, 1945 

AIR PUBLICATION 2847A & B 
Volum~ I Section 8 

~n;;,ine Instullation 

or not the intake shutters and ram are installed 
on the power plant. (For the pneumatic layout 
see Sect. 9, and for the electrical circuit see 
Sect. 6 and 10). 

34. Radiator shutters'.-These are 
governed by thermostat and· controlled by 
electro - pneumatic rams. By use of the 
switches on the flight engineer's panel, the 
control can be over-ridden to open the shutters. 

Cooling system 
35. Coolant for each engine is circulated 
through a header tank mounted behind the 
front cowling diaphragm and a secondary 
surface radiator suspended below the forward 
end of the engine mounting. The super
charger has an inter-cooler, the radiator of 
which is curved to harmonize with the semi
circular contour of the radiator group, fi:tint 
between the oil cooler and the main radiator. 
Pressure in the system is controlled b 
thermostatic relief valve in the header 
Air flow through the radiator is 
thermostatically controlled sh 
electro-pneumatic ram. (For d 
pneumatic system see Sect. 9, an 
data see Sect. 6 and 10). 

36. The inboard engin ems are 
of greater capacity than e outboard 
engines, to cater for heating system. 
The radiator e port inboard 
heating su arboard side of the 
fuselage, aft r, while the cockpit 
is supplied air from a radiator in 
the leadi4' e e starboard main plane, 
fed fi the oard inboard engine. The 
flo to *ach cabin heater radiator is 
tak n outlet at the top of the engine, 

rn is by connection to the return 
e main radiators. Pipes are coupled 

'ble connections and pass through the 
mes and the leading edge of the main 

to the heater radiators. Piping from the 
port engine continues across the fuselage to 
the starboard side and then below the fuselage 
floor to link up with the radiator mounted on 
the starboard wall. Stop-cocks are fitted in 
the coolant pipe lines, forward of the front spar. 
Pet cocks are provided in the top of each 
radiator and at the highest point of the return 

F.S./4 

pipe, with a drain plug .in the base 
radiator. 

fnginenacellecowling and 
37. The inboard engine nacell 
the engine cowling, cowlings e 
aft of the firewall, under 
valances, and two fairings 
edge of the main pI e. The 
consists of the 
enclosing the s 
fairing below th 

38. Engin 
ring.- . 
a,ccess 

orward of cowling 
min top panels give 

cooler header tank filler; 
Is cover the main header tank 
panels with louvres shield the 

nd flame dampers; air intake and 
oop are one assembly; contoured 

anels arc hinged and have retaining cables 
t they can be used as servicing platforms; 

an air cleaner fairing panel and bottom 

top 
fill 

anel with radiator flap complete the cowling 
of the power plant. Dzus fasteners are used 
throughout. (For descripion of cowlings, 
radiator flaps, and hot and cold air-intakes, see 
A.P.2861A, Vol. J). 

39. Engine cowling aft of cowling ring . 
-inboard.-Four detachable panels of light
alloy sheet enclose the· engine sub-frame, and 
consist of top and bottom panels, two side 
panels and a hinged fairing between the top 
panel· and the front spar. The detachable 
panels have stiffeners at their edges and 
intermediate stiffeners of top-hat section. The 
bottom panels extend from the engine cowling 
ring to the forward edge of the undercarriage 
doors; the side panels extend further aft-to 
the forward edge of the undercarriage doors; 
the rearmost top panel is hinged to the front 
spar top boom, and the top detachable panel is 
contoured to cover the remaining area, its 
rearmost edge overlapping the hinge panel, to 
which it is attached by Dzus fasteners. Both 
the upper panels are supported on the nacelle 
nose ribs, the hinged panel secured by clips 
on the sub-frame tubing by means of two Oddie 
fasteners fitted to brackets at the forward edge 
of this panel. Dzus fasteners are used for all 
other cowling attachments. On aircraft prior 
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to Mod. 1276, the inboard side panel of the 
port inboard engine is provided with aperture 
and louvre for the auto-pilot oil cooler. Mod. 
1276 re-positioned the louvre to the leading 
edge. The port out board and starboard 
inboard side panels of inboard engines have 
louvres registering with ducts for air flow to 
the generators. 

40. Engine cowling aft of cowling ring
outboard.-The sub-frame is enclosed by 
two top, one bottom, and two side panels, 
secured by Dzus fasteners. The top rear 
panel is not hinged. An access door for the 
oil tank filler cap is located in the outboard 
side panel. The panels are of light-alloy 
sheet, reinforced by angles at the edges, and 
by top-hat section stiffeners. A fairing rail 
for the upper panels is bolted between the 
nacelle nose ribs. 

41. Undercarriage doors and valances.
The valance is of channel section formers and 
stringers riveted to attachment channels at the 
top and to a channel section hinge beam at the 
bottom. The upper channel is mounted to 
the engine ribs by bolts and anchor nuts. The 
doors swing on piano hinges and are constructed 
with channel-section hinge beams and low 
edge members, with intercostals and string 
Valances and doors are plated with)ig 
sheet. Door operation is mechanical, 
a connecting rod attached at one en 
bearing eye bolt at the lowe 
and to a collar on the ole 
The valance hinge beam 
beyond the doors, fi:ted wi 
undercarriage support *a 
cowling attachment . • e fairings.-The 42. Nacelle 
inboard nace 
trailing 
is div 

e underside of the 
e undercarriage doors, 

o sections. The front 
ur light-alloy frames, the 

ulkhead for the rear of the 
riage bay, and is plated with 

Attachment is by its flanged edges 
derside of the main plane trailing 

"and by bolts through the forward frame 
to t valance channel. The rear section is of 
three channel-section light-alloy frames and 
four L-section stringers over which light-alloy 

plating is riveted. This section is bolted to 
the inner flap and moves through an arc, 
partly entering the forward section when the 
flap is lowered. Fairing of the outboard 
nacelles is completed by a fairing member 
made of light-alloy sheet over seven light-alloy 
formers. From the upper edges of this mem 
are tapering, contoured fillets attaching to 
underside of the main plane by Dzus faste 
The forward end is bolted, at th to of 
former, to clips on the sub-fi bing• 

Undercarriage suppo 
43. The inboard engine s 
carriage unit are suppor 
with diagonal bracing s are light-
alloy castings, W1m· lugs for engine 
sub-frame attach ent for the diagonal 
tube. The 10 d 0 each beam is milled 
to form $Or h ots the top end fi ting 
of the ole shouldered bolt on which 
the le crews into a socket in the 
ends ut tying the lower ends of the 

support beams are bolted to the 
d to the engine ribs between the 

top of the beams are pads to allow 
hanging gantry attachment sockets to 

ed. 

ngine sub-frames 
44. Both inboard and outboard sub-frames are 
of steel tubing with welded joints. The 
engine mounting frame picks up on four 
lugs extending forward from the sub-frame. 
The inboard sub-frame engages in lugs at 
both top and bottom of the undercarriage 
support beams, and also to inverted T -section 
brackets on the lower forward face of each 
beam (fig. 7, 9 and 14). The gear box and 
engine auxiliaries (jig. 13) are mounted on a 
panel clipped to the sub-frame tubing aft of 
the firewall, with the feathering motor pump 
installed below. The outboard sub-frame is 
mounted below the main plane and bolted at 
four points to reinforced steel channels 011 the 
front spar, tapering to a single fork end 
attachment to pick up on a mounting channel 
on the rear spar. Two detachable diagonal 
struts in the bottom plane of the outboard 
sub-frame allow for installation or removal 
of the oil tank. 
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Firewall 
45. The circular firewall is of three plates, 
made either from 22G mild steel or tinned 
steel, comprising a central vertical plate 
flanked by side plates, the vertical butting 
edges joined by top-hat section stiffeners 
riveted at their flanges to the adjacent plates. 
In addition, there are five lateral stiffeners of 
similar section, two across the starboard side 
panel, one at the lower portion of the port side 
panel and two on the centre panel. Further 
reinforcement is given by the two ex~ruded 
sections which form the mounting for the 
engine and propeller control lever assemblies. 
All these stiffeners and the extruded sections 
are on the forward face of the firewall. 
Attachment is by clips and bolts to the forward 
face of the sub-frame tubing. The inboard 
firewall has also a flanged plate bolted to the 
lower rear face and connecting to the su~ 
frame cross tube tying the lower ends of the 
undercarriage support beams. Sealing pI 
with asbestos packing are fitted at the 

F.S./5 
IG2286 11/45 I05U l: & i' G". I 

where the engine attachment fork ends 
. through the firewall. Light - ano 

carrying Dzus fastener springs for 
attachment, are riveted to both fro 
edges of the firewall plates. 
forward face of the bottom plate 
collector tank to which 
manifold is connected. 

46. Armour 
outboard sub
at the front 
the oil 

s .the base of the 
oss member, and 

nacelle fairing, protect 
filter. The forward 

ched by clips and bolts 
ear armour plating has top 

ross tubes with welded brackets 
~ ed to the rear tubular members 

-frame. All firewalls have a small 
mour plating on the aft face, im

iately rear of the fuel filter. This plating 
tached direct by four 2 B.A. bolts. 
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Supply circuit IB 
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Su percharger two-speed control 

Slow-running cut-out control 

Hot and cold air int?kes 

Air cleaner 
Air charging 

Hydraulic circuit diagram 

Fuel jettison system 2 
3 

df!\.ulic system operates the main 
s, bomb doors, flaps and fuel 

Ives. An engine-driven pump is 
ted on the auxiliaries gearbox at the 
of the firewall of each inboard engine. 

supply to the jacks of the systems 
med is controlled by lever-operated 

valve boxes in the cockpit (see Sect. 1). A 
hand pump is mounted in a vertica-l position 
on the port wall of the fuselage centre section, 
between the front spar and the fuselage doors, 
immediately aft of the reservoir and dis
tributor block. The hand pump incorporates 

F.S./t 

a pressure-relief valve set to blo 
850 ± 25 lb. per sq. in. and is in circ 
No. 1 fuel tank jettison and air 
bomb door jacks, flap jacks, and 
main wheel jacks, but in . 
use is limited to emergen 
fuel jettison system. It is o operate 

hand pump, 
s of th acks make it 

the bomb doors b 
but the large 
virtually imp 
services by thi 
pumps idle, 
through a 

ate the other 
he engine-driven 

fluid at low pressure 
utomatic cut-out and 

ss to the reservoir, until 
control valves are opened. 

closes at 180 lb. per sq. in. 
opens at 800/850 lb. per sq. in. 

ee para. 3). Fig. 1 is a circuit 
f the hydraulic system. The layout 

back th 
any of 
T 
p 

he pipe lines and system components is 
trated in Sect. 4, Chap. 3. (For descrip

on of components see A.P.l803D, Vol. I.) 

Supply circuit 
2. The supply ::ond return lin;;~, from each 
pump incorporate- Avery self-scaling couplings 
which seal [he pipes when the l'ircraft pumps 
arc disconnected, as for example when it is 
desired to connect a ground te~t rig to the 
system. The self-sealing couplings arc 
mounted on the cross stay between each pair 
of undercarriage beams. Reaction of either 
engine-driven pump upon the other is pre
vented by a non-return valve in each supply 
linc. 

3. When any circuit is operated, initial 
pressure is supplied from an accumulator 
connected to the pump delivery line and to 
the automatic cut-out valve. The accumu
lator is on the delivery side of the cut-our 
valve; selection of tmy circuit by the appro
priate control valve results in immediate 
response to the pressure in the accumulator, 
and the pistons of the related jacks start to 
move. When the press)lre in the accumulator 
decreases to 180 lb. per sq. in., the automatic 
cut-out valve operates and directs the fluid 
from the engine-driven pumps to the circuit 
then functioning. This condition obtains 
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until the jacks have reached the end of their 
travel, after which the continued delivery of 
fluid from the pumps builds up a pressure of 
800/850 lb. per sq. in. in the circuit. The 
cut-out valve then operates and diverts the 
fluid delivery through a by-pass to the 
reservoir and the pumps again idle. 

4. An emergency air-operating valve con
nected to a remote-control knob mounted 
forward of the flight engineer's panel releases 
the supply of compressed air for lowering 
the main wheel units and flaps in the event 
of failure of the hydraulic system. Two 
emergency air bottles, of a type similar to 
those used for oxygen and inflated to 1,200 lb. 
per sq. in., are mounted at the rear of the 
front spar. 

Main wheels circuit 
- 5. Control of the main wheels is from a 

two-position selector valve box 011 the right 
of the pilot's -seat. The manually-controlled 
lever moves in natural sense. A spring
loaded bolt, mounted transversely, prevents 
inadvertent movement of the lever to the 
UP position. When the UP position is selected 
fluid is delivered through a non-return v 
and through the undercarriage control 
to the under-surface of the jack pist 
raises the undercarriage. The revers 
ment, with the control lever in 
position, entails a similar 
fluid, now directed to 
jack pistons, is taken 
the rear spar, in the un 
ment, which inCOrpOltte 
non-return valves. 'luid 1 laced from the 
reverse side of r+ las a free flow 
through the sel ve box to the dis-
tributor-blo of the reservoir, and 

th self, which is mounted 
r, on the port side of the 

control uxiit for flap operation is 
unted below the pilot's floor, its handle 

pr ecting above the floor to the right of the 
pilot. The handle is moved vertically and 
can be set in one of three positions-up, 

DOWN and NEUTRAL, the last-named being its 
normal position. Fluid from the main delivery 
pipe passes through a flap flow valve and a 
non-return valve to the control unit. The 
single flap jack mounted transversely on the 
main aircraft floor at the forward end of the 
rear centre section has one piston, locate . 
its midway position when the flaps ar 
open, and a piston rod emerging from 
end of the jack, to attach to the 
tubes. When the control 
DOWN position, fluid is d 
starboard side of the jack, 
and rods to port, and sen . 
other side of the piston 
connection and pipe reservoir. 

e UP position 
position of the 

aps to be retained 
ate position. A flow 

een the control valve 
o the jack, and a one-way 
the DOWN line. 

The sequence is rev 
is selected. T 
control lever e 
in any desir 
valve" in 
and the 

y system-flaps and 
eels 

the event of failure of the engine
en pumps or the main wheels circuit, the 

main wheels and flaps can be lowered by 
compressed air (see para. 4). The system is 
operated by means of the remote control knob 
forward of the flight engineer's panel; the 
main wheels lower at once, irrespective of 
the position of the main wheel control valve 
lever, but the flaps do not operate until the 
control lever is moved to the DOWN position. 
Air to the main wheel jacks is admitted to the 
upper side of the pistons through a non
return valve, near the compressed-air bottle 
then through an emergency air valve and a 
transfer valve. A pressure-relief valve set to 
blow off at 1,200 ± 50 lb. per sq. in. is in 
circuit with both the emergency air and 
hydraulic lines. 

8. The air is locked in the main wheel 
system by the non-return valve, as soon as 
the wheels are down. Through the emergency 
air valves the compressed air passes to r.!lief 
valves which are opened by the air pressure 
and allow the fluid displaced from the -under
side of the jack pistons to vent to atmosphere. 
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Concurrently, two emergency air non-return 
valves admit air, and blank off the normal 
fluid supply, to the jacks. 

9. Emergency air passes to the flap control 
unit by an independent pipe line and then 
makes use of the existing hydraulic pipes to 
pass through the control unit and a one-way 
restrictor to the DOWN union of each jack. 
Two non-return valves are included; one 
prevents hydraulic fluid entering the air line, 
the other prevents the air escaping into the 
hydraulic lines. Fluid displaced from the 
other side of the flap jack returns to the 
reservoir through the normal return pipe. 

Bomb door circuit 
10. The bomb doors are opened and closed by 
hydraulic pressure controlled from a selector A 

valve and lever on the left-hand side of the v 
pilot's seat. The lever is operated in the 
natural sense; to open the bomb doors it . 
pushed down, to close them it is raise T 
valve is of a type similar to that f; 
wheel units and has no neut 
Fluid flow is through a non-re 
the control valve and then direct 
or lower sides of the four b 
for OPEN and CLOSED pos" 
and fluid from the reve 
piston is exhausted t 
selector valve 

11. Emer g of bomb 
doors.-The can be opened by 
operation of t ump, should the engine-
driven putlps . he doors will partly 

gravity' hen the control lever is 
e "IPEN position, and, provided 
e pipe-lines are intact, subsequent 

hand pump will complete the 

·ettison system 
2. The contents of the two inboard (No. 1) 

tanks can be jettisoned. Operation of the 
circuit lifts a jettison valve, through which 
fuel is discarded, off its seating in the base 
of the tank, and opens a disc-type air valve 
in the top of the tank to compensate for the 
sudden reduction in volume (see fig. 2). 

F.S./2 

13. The upward movement of the j 
valve spindle operates a cable which 
draws a pin, releasing a small door in 
access panel, immediately below th 
valve. The opening of this hi 
releases a double-walled exte . 
stocking which directs the 
clear of the aircraft; some 
between the double walls 0 

stiffening this me 

stem is by a 
ted by a control 

f the pilot's floor. 

14. Control of 
valve which is 
handle on th 
There are NORMAL and JETTISON. 

ved to JETTISON, fluid, 
essure from the hydraulic 

ough the selector valve to the 

When th 
is deliv 

at valves of No. 1 tanks. The 
ressure must exceed 650 lb. per 

. efficient operation of the system. 
pressure is below this figure, temporary 

Ion of one of the main hydraulic 
ices-such as bomb doors-will cause the 

umps to cut in and restore it. The pressure 
drop consequent upon operation of the 
jettison control is not "ufficient to cause the 
automatic cut-out to respond. 

15. By returning the control lever to NORMAL 
position, the pressure to the supply lines of 
the jettison and air valves is released, the 
valves are seated by return springs, and the 
fluid is exhausted to atmosphere through the 
control valve. No return line to the reservoir 
is fitted in the jettison system. 

16. Emergency operation of jettison 
system.-If the pressure in the accumulator 
is below 650 lb. per sq. in., and, owing to 
failure of the supply system cannot be built up I 
by the method suggested in para. 14, it may 
still be possible to do it by operating the 
hand pump. 

PneuDlatic SysteDl 

17. The pneumatic system (see fig. 3 and 
Sect. 4, Chap. 3, fig. 22) operates the wheel 
brakes and provides air pressure for the 
electro-pneumatic operation of the following 
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units :-the thermostatically-controlled rams 
for the radiator flaps, the slow-running cut
out rams, the hot and cold air-intake rams 
(not fitted to some early aircraft), the rams for 
supercharger change-speed control on Mk. I 
aircraft (the supercharger change-speed is 
solenoid-operated on Mk. 11 aircraft) and the 
air cleaner rams. 

I 17 A. Compressed air for these services is 
supplied from a bottle in the fuselage nose. 

. Pressure in the bottle is maintained at 450 lb. 
per sq. in. by a Heywood compressor on the 
starboard inboard engine. A pressure
maintaining valve, set to 160 lb. per sq. in., 
is fitted in the supply line to all services 
except brakes, ensuring that there is always 
sufficient pressure in reserve for brake 
operation by cutting off the air supply to the 
other services should the pressure fall to the 
minimum. Wheel brake working pressure is 
125 lb. per sq. in. If the compressor supply 
should fail, several applications of the brakes 
can still be made from the residual pressure in 
the bottle, and the supercharger control will 
automatically engage M.S. gear. 

18. Supply circuit.-All piping in 
pneumatic system is of 20 G light
except for the flexible hose connections . 
nacelles, from the union on the fire 
manifold on the engine diaphra m 
flexible hose attached to the 
struts for the wheel brak 
supply from the comp 
oil-water trap, type 0 
a pressure-regulating val 
in the outboard side .h , from which 
fitting pipes con· e ac the front spar 
and below the . t~ starboard side of 
the fuselage to the air bottle, 
mounted i oof between formers 
F a .1200 air-charging valve 

cross tube between the 
unting beams at the rear 
board firewall and connects 

d T -piece to the piping between 
ssor and the oil-water trap. Air 

ered from the bottle through a filter 
he brake and other services. Between the 

short lengths of piping connecting the 
filter with a pressure-reducing valve-set to 
220 lb. per sq. in.-is a T-piece from which 

a pipe branches to a pressure gauge, calibrated 
in three segments, below the pilot'S instrument 
panel. The pressure-reducing valve is con
nected to a differential control valve by a 
pipe with aT-piece connecting to the pressure
maintaining valve, from which unit . is 
led through the forward bulkhead 
and under the fuselage floor on 
The pipe line rises at the rear of 
front centre section and 
from aT-piece just 
and through the wing root 
the various pneumatic 
nacelles. The air 
valve and 
grouped on a 
formers F and 
fuselage nose s 

-Brake operation is 
ed lever hinged to the 

1; motion is conveyed by 
the differential control relay 

on nose former F and linked 
he port rudder pedal arm: Air 

ottle passes through a filter and is 
uted by the differential control valve 

e wheel brake units. The triple pressure 
ge below the pilot's instrument panel is 

connected to each of the two pipe lines leading 
from the differential valve to the port and 
starboard wheels, and thus registers the 
pressure in each of the brake supply pipes. 
(For description, operation and servicing of 
the units included in the brake system, see 
A.P.1519, Vol. I and A.P.2337, Vol. I). 

20. Radiator flap system.-The radiator 
flaps are thermostatically-controlled and are 
operated by electro-pneumatic rams supplied 
with air by a pipe line in circuit with the brakes 
system supply, through a connection between 
the pressure-maintaining valve and the pressure 
reducing valve. The piping runs aft in the 
port valance of the bomb cell and outboard, 
port and starboard, along the front spar. A 
light-alloy pipe which terminates at an adaptor 
on the firewall is connected by fl'!xible pipe 
to a 5-way manifold on the forward face of 
the engine cowling ring or diaphragm. From 
this manifold, flexible pipes lead to the 
appropriate jacks, that for the radiator flap 
operating ram being on the pon side of the 
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power plant. (For details of operation and 
thermostatic control of these rams, see A.P. 
2861A, Vol. I.) 

21. Supercharger two-speed control.
The air supply for the electro-pneumatic ram 
(Mk. I aircraft only) operating the super
charger control is taken by flexible pipe from 
the 5-way manifold on the engine diaphragm 
(see para. 20). On Mk. II aircraft the super
charger control is operated by solenoid. 
For the electrical installation, see Sect. 6 
and 10, and for details of control see A.P.2140B, 
C, and D, Vol. 1. 

22. Slow-running cut-out control.
The ram operating the slow-running cut-out 
is electro-pneumatically controlled; the air 
supply is from a connection on the manifold 
at the port side of the engine diaphragm. 
For electrical data see Sect. 6 and 10 and for 
details of control see A.P.2861A, Vol. 1. • 

23. Hot and cold air intakes.-Hot an 
cold air intake shutters, when fitted, 
operated by an electro-pneumatic 
trolled by a switch on the pilot's 
panel. Air supply is from a manm 
to all the power plant pneuma 
mounted on the engine diap 
nected by flexible pipe to 
firewall. The outlet uni 
is blanked off when th 
fitted. (For electrical 
10; for contro 

F.S./3 

P9959 M IG43805 4/40 C & I' Gp.l 

24. Air cleaner.-This, also, has 
electro-pneumatically controlled operati 
mounted on the engine and with air 
connected from the 5-way manifold 
engine diaphragm (see para. 20). 
which controls the ram is electrically 
through micro-switches, to el 
units UP latches. The cl 
operation when the 
DOWN and, with th 
will retract whe 

, I into 
locked 

UP. The cleaner 
in flight by mo 
electrical da 
operating de 

. ch at T position, 
. w ce are locked I 

' be extended 
to IN. (For I 

6 and 10, and for 
.2861A, Vol. 1.) 

ure-regulating valve at the rear 
ard starboard firewall controls the 

ing of the compressed air bottle in the 
e nose. When the pressure rises to 

70 lb. per sq. in. the resultant back 
ressure opens a valve which releases the air 

in the delivery line, and the compressor idles 
while the valve remains open. When the 
pressure in the bottle falls to 390-410 lb. 
per sq. in., the valve closes and charging is 
re-started. The bottle may be charged from 
the ground from an external supply, for 
which purpose an A.G.S.1200 air-charging 
valve is fitted on a cross tube between the 
undercarriage beams of the starboard nacelle. 
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Bomb fuzing and release 
Flare chute 

dest-iption of items 
f the installation 

ts, location diagrams, 
are given in Sect. 6, 
of standard items of 

ered in this Section are 
t e appropriate paragraph and 
Air Publications concerned are 

beginning of this volume. 

he installation consists primarily of 
nels, distribution boxes and junction boxes. 

The wiring between each of the boxes or 
panels is covered with polyvinal sheathing 
constituting a conduit; attached to each end 
are Breeze sockets which fit into plugs built in 
the junction or distribution box. Multi-pole· 

. plugs and sockets are so designed as to prevent 
incorrect mating, thus preventing either cross
connection or short "t:ircuit. To ensure good 
installation and to exclude dampness the wiring 
between IDB and 2DB has been enclosed in 
a trough. The number of plug and socket 
connections has been reduced to a minimum. 
A single-pole earth return system is employed, 
the negatives being connected to the airframe 
at various points. 

D.e. power supply and 
distribution 
3. The d.c. power is supplied from two 
type P 6 Kw. shunt wound generators (Stores 
Ref. 5U /2730) and charges four 12V -40 amp.hr. 
accumulators connected in series-parallel; the 
negative is connected to the airframe adjacent 
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to the accumulators. The generators are 
mounted on each inboard engine gearbox at 
the rear of the firewalls. Connected in series 
with each generator are suppressors, type "X" 
(Stores Ref. 5Cj21(0). The suppressor ter
minals G -;- are connected to earth on the 
unscreened or the regulator side. 
4. G + and F terminals of the suppressors 
are connected to terminals I and 3 of the voltage 
regulators, type 23 (Stores Ref. 5U /2844) and 
are mounted on panels 2P and 3P, respectively. 
Connections from terminal 4 of the regulators 
are made to terminals 3 of the master regulator, 
type 32 (Stores Ref. 5U/2899) and trimmer 
resistances for regulating the regulator voltage 
are utilised in place of the adjusting screw 
used on the carbon pile. The master regulator 
is set at 29 volts after both type 23 regulators 
have been set. For further information see 
A.P.1095C, Vol. I, Sect. 6. 

5. Two type J cut-outs are mounted on 
panels 2P and 3P, each connected in the port 
and starboard generator charging circuits. 
These cut-outs have both voltage and current 
coils but do not disconnect the main supply 
line from the generator, but complete the 
circuit for the "pull· in" coil of the circuit 
breaker to earth, through a type B swi 
(operated by the handle of the Ground/Fli 
switch) to TB.68 in 3P. The Londe 
supplies are taken from fuse VV8 i 
WW3 in 2P, fuse WW3 bein 
terminal 8 of the port gener 
type D, and fuse VV8 co 
of the starboard generat 
For further information see 
Sect. 7. • 

6. Two type D 
5Cj2853) are mo 
each circuit 

re;fe s (Stores Ref. 
panels 2P and 3P, 
ng three pairs of 

e contacts are con
Is I and 2 and protected 

nd if overloaded, will trip 
It may then be re-set 

- utton on IDB. The second 
ts are connected across terminals 

nd disconnected when the main line 
ts are closed, thus breaking the generator 

po failure warning lamp circuit. The third 
pair of contacts are connected across terminals 
4 and 7 and are also disconnected when the 

main line contacts are closed. When the 
main line contacts are tripped by the thermal 
strip due to overload, the second and third 
pair of contacts close, the second pair com
pleting the circuit of the power failure warning 
lamps mounted on IDB to earth terminal 
No. 2 in IDB. The third pair short ou 
200-ohm coil, leaving the 8-ohm coil in ci 
which constitutes the pull-in coil of 
circuit breaker. When the mai 
are closed the 200-ohm coi 
shorted but is brought in 
8-ohm coil; at the same ti 
sufficient current passing 
breaker once it has be 
further information see 

circuit 
n. For 

Sect. 9. 
7. The generators 
isolation switches 
and an emer 
with thedll? 
With th~ 

ed by two 
t push switches, 

mounted together 
ing lamps on IDB. 

t switch in the GROUND 
tors will not supply the 

ut with the Ground/Flight 
IGHT position the generators 

d by means of the isolation 
B, which by this means discon

e type D circuit breaker "pull-in" 
he emergency switch is required only 

w it is necessary to run the generators 
ithout the accumulators in circuit, or should 

an open circuit occur in the type B switch 
of the Ground/Flight switch. For normal 
running the emergency switch must be placed 
in the OFF position. 
8. The Ground/Flight switch is mounted 
on panel 3P and allows the aircraft services to 
be supplied by either aircraft or ground 
accumulators. The type B switch lever is 
mechanically linked to the handle (see para. 5). 
The following circuits are operated by the 
Ground/Flight switch and have no independent 
circuit switches:-

L.T. and H.T. supply. 
Oil temperature gauges. 
Radiator temperature gauges. 
Oil pressure indicators. 
Fuel pressure warning. 
Fuel contents gauges. 
Fuel contents gauges (long range). 
Undercarriage indicator. 
Fuel flowmeter. 
Flaps indicator. 
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When the aircraft is grounded the switch 
must be placed in the GROUND position or the 

circuits which are not independently swi 
will be a constant load on the acc 

9. Radial feeders are connected to the + VE bus-bar in 3P and consist of ten 45 a 
circuit breakers (Stores Ref. 5Cj2564). Each circuit breaker controls a bank of fuses 
identified by its label as follows:-

Circuit breaker Panel Fuse banks 

ID-I feeds fuses in IDB, AAI to AAS; BBI to BBS 
ID-2 

" " " " 
CCI " CCS; DDI 

" 
ID-3 

" " " " 
DD5 " DDS; EEl " 

lD-4 
" " " " 

FFl " FFS'; GGl 
" ID-5 

" " " " GG5 " GGS; HHI 
2D-I 

" " " 2DB,· HI " HS; 
2D-2 

" " " " 
LL5 

BA-I 
" " " " BA-2 
" " " " " " 3D-I 
" " " 3DB, 

E.ngine starting 
10. Four engine starting 
mounted on the pilot's instr 
supplied from fuse MMI 10 a 
Each switch is labelled fi 
engine and is of the double 
5Cj540); these are con 

r ctive 
toresRef. 

arallel. To 
start the selected e . the starter 

starter relay, and 
tomatically closes 
the relays. The 

switch, thus 
master rei 
the hea 

e starter is from terminal-
BB on tll!;! light switch through the 
master r~ay IB in IDB to which the 

y & contacts, and the starter 
ctY are connected. Each starter 
. connected to earth, port outer to 

, port inner in 4P, starboard inner 
, starboard outer in 7P, the master 

being mounted in 3P and the coil earthed 
B 68B. The starter motors are series 
d and earthed to. the - VE bus-bar on the 

engine diaphragm. 

Ignition and booster coils 
11. Four single-pole push-button swit~hes 
(Stores Ref. 5Cj898) are mounted on the pilot's 
instrument panel and are connected in parallel. 

,S./2 

KKI 

" 
RRS 

SSl 
" 

SSS 

he positive supply is fed from a fuse 10 amp. 
KK7 in 2DB and connects to the port outer 
switch, each switch being labelled for the 
appropriate engine. The booster coils are 
of the low tension type and are mounted on the 
engine diaphragm; the H.T. connections are 
taken to'the starboard magnetos of each engine, 
coils supplying the L.T. current (24 volts) to 
the primary of the magneto, through an 
isolating spark gap. Each coil is independently 
operated and the ignition switch for the 
required engine must be selected with that of 
the booster coil switch for starting. 

Propeller feathering 
12. Four 10 amp. fuses, KKl and KK2 for 
port engines, MM2 and MM3, for starboard 
engines, provide the supply to four hydromatic 
feathering switches mounted on the pilot's 
instrument panel. For the terminal designa
tion of this switch see fig. lA, Sect. 6, Chap. I. 
Four relays operating the pump motors 
are mounted on panels 6P port outer, 4P port 
inner, 5P starboard inner, 7P starboard outer. 
The motors are series wound and the supply 
is provided by the heavy duty side of the relays 
from terminal RIl in 6P, 4P, 5P and 7P 
respectively, and the motor negatives are 
connected to earth on a - VE bus-bar on the 
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engine diaphragms. Pressing the feathering 
switches operates the relays, the supply being 
taken from terminal S of the feathering switch; 
the other end of the coil connects to the earth 
terminal in the same panels as RII. A master 
relay disconnects the supply to terminals RII 
when starter and feathering motors are not in 
use. 

13. The corresponding propeller speed con
trol lever must be back beyond the gate before 
t~e feathering switches are pushed. The 
feathering switches are retained in the closed 
position until the propeller is fully feathered, 
when the pressure builds up and breaks the 
pressure cut-out releasing the button. To 
unfeather, ensure that the propeller speed 
control lever is forward of the gate, and push 
the feathering button (hold button in). 

Fire extinguisher (lamps) 
14. Four 5 amp. fuses in IDB supply the 
circuit + VE to six flame switches mounted on 
each engine, AAI, CCI port inner and outer 
engines, DD5, FFI, starboard inner and outer 
engines. The flame switches of each engine 
are connected in parallel, ensuring that the 
operation of anyone switch completes the 
circuit. Four warning lamps are moun 
on'the pilot's instrument panel, or em 
on the push face of the propeller fea 
switches, and a relay mounted in e 
nacelle. In the event of fire 
or switches, close automati 
the relay coil, closing t 
Contacts A and B of the 
circuit for the warni~ 
second pair, ·D and F,I" co 
circuit (see para. I 

Fire extin 
15. A 
~mplo 
In 

wh 

ottles) 
1 bromide system is 

ing a time delay switch 
le. When the red lamp, 
n the pilot's instrument 

e eathering switch is pushed 
engine propeller. The supply 

tinguisher air intake bottle is taken 
the feathering relay to terminal E of the 

seco d pair of relay contacts (operated by the 
flame switches in the warning lamp circuit, 
see para. 14). The air intake bottle is then 

fired direct, and the time delay switch gives 
a 15 seconds delay before firing the engine 
spray bottle. A 20 amp. fuse in 2DB con
nects to terminal 5 of an inertia switch mounted 
in the aircraft nose, also four double-pole push 
switches mounted on the pilot's panel may 
be pressed in the event of a crash whi 
operates both air intake, engine spray bo 
simultaneously, or should a fault occur 
the feathering circuit for the tim firi 
The push switches are requi both 
bott.1es direct. ., 

Radiator (laps 
16. Electrically cont 
pneumatic rams ope 
and are controlled 
Four switches ar 
fuses in IDB· 
the flap!i&of 
E80perafe 
four ov 

le-acting 
iator flaps 

tic switches. 
to four 5 amp. 

and BB8 operate 
engines, GG4 and 

s 0 the port engines. The 
hes when closed short

static switch mounted on the 
and open the flaps. These 

ches are also used for ground 
cessively high engine speeds, and 

g, thus reducing overheating of the 
and minimising the cooling period. 

est button mounted 011 the engine 
iaphragms, which is connected in parallel 

with the override -switches and thermostatic 
switches, is used for testing flap operation 
when the aircraft is grounded. For further 
information see A.P.2861A, Vo!. I, Sect. 2. 

Slow-running cut-off 
17. Slow-running cut-offs arc operated by 
electrically controlled pneumatic rams (single 
acting). Each ram is operated by a switch 
type 170, mounted on the pilot's instrument 
panel. Four 5 amp. fuses in 2DB feed each 
circuit, LL5 and LL6 starboard engines, 
KKI and KK8 port engines. The pressure 
of the pneumatic system must exceed 160 lb. 
per sq. in. before it can be operated. For 
further information see A.P.286IA, Vo!. I, 
Sect. 2. 

Air cleaner control 
18. Embodied in the carburettor air intake 
are filters to protect the carburettor from dust, 
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etc., when taxying or engine testing. A master 
switch mounted on the pilot's instrument 
panel labelled IN and OUT operates the four 
cleaners, one for each carburettor; the switch 
should normally be in the IN position, except 
when testing. Two micro switches are 
mounted on the undercarriage UP locks and 
connected in series with the master switch. 
The positive supply to the circuit is fed from 
a 5 amp. fuse MM6 in 2DB. 

19. -When the undercarriage is in the UP 
lock position the two micro switches are closed, 
completing the circuit of the pneumatic ram, 
and moving the air cleaner filter to a position 
where it will not impede the air flow to the 
carburettor. For further information see 
A.P.2861A, Vol. I, Sect. 2. 

Hot and cold air intake 
20. Electrically controlled pneumatic rams, 
operated by a master switch mounted 0 
pilot's instrument panel, enable ho . 
directed to the carburettor wh 
ditions prevail. The positive s 
switch is fed from a 5 amp. 
2DB connects to the master 
operates all four engine 
Before attempting to op 
reading on the pressur 
160 lb. per sq. in. 
see A.P.2861 

Engine 
21. wound motors mounted, 

oard engine firewall, supply 
en~ priming through solenoid-

reY. The master switch controlling 
mounted on the pilot's instrument 

ether with four single-pole push
es (Stores Ref. 5Cj898) and a warning 

When the priming motors are switched 
e warning lamp lights and until the 

oid valve is opened, fuel will flow round 
the idling circuit of the pumps or through 
a 0·013 in. restrictor in the carburettor vent 
system. To extinguish the lamp move the 
master switch to the OFF position, rendering 
both motors inoperative. A strap link con
nects the red and blue coloured terminals. 

F.S./3 

Supercharger control 
22. A selector switch (Stores Ref. 
together with four ~arning lamps 
switch are mounted on the pilot's . 
panel. The selector switch is la er-
charger MS or automatic AUTO TO 
position the circuit is contro roid 
pressure switch mounted j of the 
flight engineer's pa el and 'ng at about 
12,000 ft. Wh d the cuit for the 
four relays (sing! mo,*ted in panel3P, 
connects the h 'de of the relays 
through a 20 B to the solenoid 
rams. Wh e operated (retracted 
position) itches mounted on the 
engine plete the warning lamp 
circ . ound testing a push-switch will 
gi rcharge and light the warning 

the master switch in MS or AUTO 
or further information see A.P. 

lA, Vol. I, Sect. 2. 

23. A push-button master switch and four 
selector switches are mounted on the flight 
engineer's panel. Each engine oil dilution 
solenoid valve can be selected, but the master 
push-button must be depressed before the 
solenoid operates. 

Oil pressure indicator 
24. This provides a means of indicating to 
the pilot the pressure at which the oil is being 
supplied to the engine without the necessity 
of running a branch pipe from the oil system 
to the pilot'S instrument panel. Four 3-phase, 
Desynn type indicators mounted· on the 
pilot's instrument panel; with four standard 
Desynn type transmitters connected in the oil 
pipe line. The circuit is controlled by the 
Ground/Flight switch. Four 5 amp. fuses 
in 1DB feed the supply to terminal 6 of each 
transmitter; BB1, BB6, for port engines, 
FF5, and EE2 starboard engines. 

Fuel -pressure warning 
25. Four fuel pressure warning lamps' 
mounted on the flight engineer's panel indicate 
to the pilot if the fuel pressure to the carburettor 
falls below a pre-determined value. Four 
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resistance units mounted on panels 6P, 4P, 
5P and 7P respectively, prevent a dead short 
to earth should the warning lamp be short
circuited when the pressure switch is closed. 
The switch is located in the fuel line between 
the engine-driven fuel· pumps and the carbur
ettor. The circuit is controlled by the 
Ground/Flight switch. The positive supply 
is fed from the same fuses as the oil pressure 
indicator circuit (see para. 24). For further 
information see A.P.l275A, Vol. I, Sect. 1. 

Fuel flowmeter 
26. Two dual dial fuel flowmeter indicators 
are mounted on the flight engineer's panel, 
each dial calibrated in gallons and l~ gallons 
gone. Cams, operating switch units, are 
mounted on the engine sub-frame adjacent 
to the firewall and connect direct to the appro
priate meter through a type P suppressor. 
The positive supply is taken from four 5 amp. 
fuses in IDB, AA2, CC2, port engines, DD6, 
FF6 starboard engines, which are connected 
to the cam-operated switch. The circuit 
is controlled by the Ground/Flight switch. 
For further information see A.P.l275A, Vol. I, 
Sect. 3. 

Fuel pumps 
27. Four single-pole switches (S 
5Cf543) together with four t 
(Stores Ref. 5Cf540), and a 
mounted on the fligh 
The current consumptio 
(4---7 amps. for normal r'Ylni 
by operating the test ~wi Four fuel 
pumps are fitted to collec;tc boxes, two to 
each box in the Mrboard inboard 
nacelles. For rmation see A.P. 
2241, Vol. I 

ng-range tanks). 
·tches (Stores Ref. 5Cf543) 

switch to measure the current 
by means of the test ammeter 

27), are mounted on the flight 
e er's panel. These switches control two 
fuel pumps, one on each of the long-range 
fuel tanks which can be fitted when required 
in the bomb bay. 

Fuel contents gauges 
29. Six Desynn type indicators mounted on 
the flight engineer's panel measure the amount 
of fuel of No. 1,2 and 3 tanks port, and No. 1, 
2, and 3 tanks starboard. A float arm in each 
tank operates the transmitter which is connect 
to its respective indicator. Two 5 a 
fuses FF8 and AA6 in IDB protect the ci 
and are connected to terminal 4 of ea 
indicator. The circuit is co by the 
Ground/Flight switch. For for. 
ation see A.P.1275A, Vol. I, 

Fuel contents 

30. Indicator an 
long-range tanks 
main tanks (s 

Radiat' 
ectrical indicators mounted 

meer's panel register radiator 
nd are coupled to resistance 

e appropriate engine outlet. The 
v supply is from four 5 amp. fuses 

, AA4 and CC5, for port engines, 
, FF4 for starboard engines. The circuit 

controlled by the Ground/Flight switch. 
or further information see A.P.l275A, Vol. I, 

Sect. 4. 

Oil temperature gauges 
32. Remarks on radiator temperature gauges 
are applicable to oil temperature gauges, except 
that the resistance bulbs are inserted in the 
engine oil pipelines. Four 5 amp. fuses in 
IDB, AA7 and CC3 port engines, GG3 and 
DD7 starboard engines supply the positive 
feed to the indicators. 

Undercarriage indicator 
33. An indicator mounted on the pilot's 
instrument panel provides UP (red) and 
DOWN (green) lamps operated by micro 
switches mounted on the undercarriage legs, 
and up locks. A warning horn with a test 
button and lamp, is mounted on the port 
side cockpit tail just rear of the pilot to give 
audible warning of the undercarriage position. 
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Two micro switches connected in parallel 
are operated by the two inboard engine 
throttle levers (when more than two-thirds 
closed). When the undercarriage is UP and 
LOCKED, all lights on the indicator are extin
guished, the circuit being broken by terminal A 
and C, of the up lock micro switches. Terminals 
A, Band E of the DOWN lock micro switches 
are made with the undercarriage UP and 
UNLOCKED. TerminalsAandBaremadeon 
the UP lock switches, completing the circuit 
for the red warning lamps. With the under
carriage in the DO WN position and LOCKED 
position, terminals A, Band E on the DOWN 
lock micro switches are broken and A, C and D 
are made, completing the circuit to the green 
warning lamps. The test switch is used when 
the und~rcarriage is in the locked DOWN 
position and operates the warning horn and 
lamp. The positive terminal on the indicator 
is connected to earth at TB 47B and a 10 amtt' 
fuse AA6 in IDB supplies the positive to 
the DOWN lock micro switches. The ci 
is controlled by the Ground/Flight swit 

Interior lamps 

Flap indicator 
34. A 3-phase connected indicator 
on the pilot's instrument panel, 
transmitter mounted on the po 
trailing edge. The transmitter i 
by a rod connected to the fla 
supply is from a 5 amp. fi 

I and connects to terminal 6 
The circuit is contr lied by t 
switch. Fm; furt ation 
Vo!. I, Sect. 1. 

ng synchronous motors 
th t's panel with the indicators 

VOLUTIONS PER MINUTE, provide 
dication of the engine speed. 

a.c. generator is driven by each 
e installation being self-contained 

three wires connecting the star windings 
e transmitter to indicator. For further' 

ormation see A.P.1275A, Vo!. I, Sect. 1. 

36. Lamps are mounted at var' 
or on-off type. The followi 

in the aircraft fuselage and are of dimmer controlled 
e position and duty of the lamps;-

Lamp 
Supplied from fuse SS 

I Cabin lamp 
2 Cock' 
3 Co 

4 

m fuses MM7 and KK6 
kpit lamps and dimmers 

Compass lamp and dimmer 
Compass lamp and dimmer 

Supplied from fuse EEl 
I Cockpit lamps and dimmers 

2 Cockpit lamps and dimmers 

3 Anglepoise lamp and dimmer 

F.S./4 ' 

Position 

Rear of front turret 
Adjacent to bomb sight 
At auto control panel 

Air bomber's panel, 
starboard 

Air bomber's panel 

Port and starboard of 
canopy 

Adjacent to P.4 compass 
Adjacent to D.R. compass 

repeaters 

Flight engineer's panel 

Navigator's panel 

Navigator's panel 

Duty 

Illuminating the nose 
Illuminating the bomb sight 
Illuminating auto control 

panel 
Illuminating panel, star

board 
Illuminating air bomber's 

panel 

Illuminating pilot's instru-· 
ment panel 

Illuminating compass 
Illuminating D.R. compass 

repeater 

To illuminate flight 
engineer's panel 

To illuminate navigator's 
panel 

To illuminate chartboard 
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Lamp Position Duty 
Supply from fuse GG6 

1 Cockpit lamp and dimmer 
2 Cockpit lamp and dimmer 

Roof near D.F. loop 
Roof near IDB 

To illuminate D.F. loop 
To illuminate IDB 

3 Cockpit lamps and dimmers Roof port and starboard 
of Former 6 

To illuminate wireless oper
ator's table 

Supplied from fuse TTl 
1 Cabin lamp 

2 Cabin lamp 
• 

Roof at centre seCtion 
between formers 8 and 9 

Roof of rear centre section 
between formers 15 and 
16 

3 Cabin lamp Port side, between former 
22C and 22D 

4 Cabin lamp Port side of roof between 
formers 29 and 30 

Exterior lamps 
37. The external lamps master switch, 
mounted on the pilot's panel together with the 
warning lamp must first be placed in the ON 
position to operate resin, identification, navi
gation, glider tug and head lamp. The red 
warning lamp will provide visual warning to 
the pilots that external lamps are ON. 

38. The landing lamps selector. 
mounted on the pilot's instrument 
selects OFF, LOW, and HIGH for t 
lamp type J mounted at the 
spar on the port main 
further information see 
Sect. 8. 

39. The identificati 
5Cf372) on the 
controls the lam 
switch, also 
three i e .. 
are 10 
Th 
for 

• switch x (Stores Ref. 
h.trument panel, 

a colour selector 
ment panel. The 

s red, green and amber, 
nderside of the fuselage. 
itch also provides morse 

vigation lamps selector switch 
ilot's instrument panel provides for 

DIM and BRIGHT for navigation lamps. 
Wh the switch is in the DIM position, a 
resistance is inserted into the lamp circuit 
and so reduces the brilliance of the lamps. 

re controlled by two 
ff type and a colour 

either red, green or clear 
board lamps. The glider 

ft!ar of the aircraft is controlled 
switch from the same fuse. 

e main 20 amp. fuse KK5 in 2DB 
fi through the external lamp master switch 
o four 5 amp. fuses and one 20 amp. fuse, 

all of which are connected in parallel. PPl 
supplies glider tug and resin lamps, PP2 identi
fication and head lamps, PP3 navigation and 
head lamp, PP4 landing lamp (motor), NN9 
landing lamp (filament). 

Call lamps 
43. Call lamps are situated at the following 
stations:-

Air bomber's port panel. 
Pilot's auxiliary panel. 
Navigator's panel. 
WjT. panel. 
Under defence station. 
Dorsal turret. 
Tail turret. 
Elsan station. 

All lamps will light if the button of any unit 
is pressed. 
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Heated pressure head 
44. An electrically-heated head: Mk. VI lIB 
or Mk. VlIIH, is mounted on the port longeron 
and is operated by a switch on the flight 
engineer's panel. The test ammeter on the 
flight engineer's panel is used for checking the 
current consumption by pressing the test 
button provided. 

Camera supply and heating 
45. An F.24 camera is mounted on 'the port 
side immediately in front of the forward bomb 
compartment bulkhead, it is operated by a 
control panel mounted on the forward ~nd 
of the air bomber's panel port. A warnmg 
lamp mounted on the pilot's instrument panel 
and connected to the camera control provides 
indication to the pilot when the camera is in 
operation. This installation is mainly con
nected with the flare chute (see para. 6. 
A 10 amp. fuse RR5 in the air bomber's 
panel starboard, supplies the camera he . 
through a type B switch mounted on t 
bomber's panel port; the heate 
mounted on a panel on the po 
fuselage forward of the ca 
camera muffs are plugged at th 

Heated clothing 
46. Provision is mad g the air 
bomber's suit by a 3- on a trailing 
lead on the ai born 1 port. Mounted 
on the air b tarboard are two 
type B s hands and feei: and 
the other ,ese are connected in 
parallel wit pply from a 10 amp. fuse 
SS3, wi'tch ounted on the panel and 

cted t he body switch. 

teater units 
e heating elements situated inside 

e wall of the scanner platform are con
d by a type B switch on the port side of 
fuselage at the scanner position. The 
ive supply is fed from a 20 amp. fuse TT3 

in 3DB and negative is connected to a common 
earth I!0int at the same panel. 

Dinghy release 
48. The dinghy is situated in the starboard 
centre section trailing edge of the main plane, 

F.S./S 

to which a connection is made by a 
plug and socket. Pins L and M are c 
together for positive and pin E to the 
earth connection in 5P. The dingh 
trolled by an immersion switch sit 
nose of the aircraft and receives 
a 20 amp. fuse SS4 in the ai 
starboard. 

49. The gen 
R.1155 supplie 
convertor uni 
gator's table 
unit is int 
at T.B 

e T.1l54 and 
yL.T.andH.T. 

eneath the navi
. The L.T. convertor 
with a resistance unit 

'ch the positive supply 
amp. fuse GGl in IDB. 

t of. resistance to operate the 
controlled by the Londex relay 

ar the convertors. The supply to 
coil is fed from terminal D.I in IDB, 

. h is a common point for the WIT con
ions from the generator circuit breakers 
2P and 3P. The H.T. convertor supply 

is fed direct from a 40 amp. type L fuse GG2 
in IDB. The earth connection from the relay 
is made at a common point with the L.T. and 
H.T. convertors earths through TBI06 and 
T.B.107 to the aircraft structure adjacent to 
the convertors. The circuit is controlled by 
the Ground/Flight switch. For further inform
ation see A.P.l186D, Vol. I. 

Radio supplies and demolition 
50. The I.F.F. set is the only one provided 
with a demolition charge. This charge can 
be detonated direct by means of double push
buttons mounted in each of the pilot'S, navi
gator's, and wireless operator's positions. Also 
on the navigator's panel is mounted a switch 
type B and two warning lamps connected in 
parallel. An inertia switch is mounted in 
the nose on the port side of the fuselage, and 
when the master switch is at ON the inertia 
switch will detonate the charge. In the OFF 
position only the warning lamps will light to 
show the circuit operates. The supply to the 
pilot's and navigator's position is through a 20 
amp. fuse GG7, and to the wireless operato~'s 
position through a 20 amp. fuse AA5, both m 
IDB. To prevent failure ifonecircuit is disrupt
ed, duplicate wiring is provided. Supplies are 
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taken through a 10 amp. fuse FF8 to the 
TR.1l96 2-pole socket, through 20 amp. fuse 
EE4 to the R.3090 3-pole socket, and through 
20 amp. fuse GG5 to the 2-pole radar socket. 

Beam approach supply 
51. The supply to the junction box situated 
behind the pilot's seat is fed from fuse TTl 
(20 amp.) in 2DB, and the earth from the 
junction box is conn6cted to terminal 4 in 
2DB; for further information on the instal
lation see A.P.l186, Vol. I, Part IV, Sect. 3. 

D.R. compass and bomb sights 
52. The master compass is mounted on the 
starboard side of the fuselage 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 cables are formed by double-ended 
plugs 'and sockets at formers 6 and 12 and at 
former E. The supply for the electrical 
services is from panel IDB, with a 10 amp. 
fuse AA3 through a type B suppressor to a 
distribution box type D, both mounted 
forward of the panel. The variation setting 
corrector is located in the fuselage roof at the 
navigator's station between formers 2 and 
A 3-way junction box type A in the ca 
to the pilot's repeater is mounted on t 
board side of the fuselage near the 
end of the main fioor, and from 
distributor box connections 
junction box type A bel 
starboard panel, making 
sight attachment. 

•. . h fi rOVl m ·t e ront 53. A mounting is 
of the fuselage nos 
sights-Mk. XI 

y If. e three bomb 
I low level, and 
atic.· When the 

fitted it is controlled 
es Ref. 5Cj2799) situated 
bomber's seat. Positive 
SSI 5 amp. in the air 

oar panel to the switchbox. 
nection with this bomb sight is 

or which is situated on the port side 

Mk. IlA st . 
Mk.X 
by a s 
fo 

nt of the auto pilot panel. A cable from 
the omputor connects to a 5-way junction 
box type A and D.R. compass wiring, then 
through to a 3-way junction box type A on the 

air bomber's panel. All three bomb sights 
are fed from this common 3-way junction box 
type A, and the supply to this junction box 
is from fuse RR6 5 amp. in the air I;>omber's 
starboard panel through a suppressor type P. 
When a Mk. III bomb sight is fitted it is con
trolled by a control panel type E (Stores R 
5Cj2486) situated in place of the Mk. 
switchbox forward of the bomb aimer's s 
Its supply is from the 3-way' 'on b 
type A on the air bomber's pa Mt. 
IlA bomb sight, when fitted, i d ~ 
a control panel, Mk. Il, situat 
its supply being taken from 
box type A on the star 
panel. A further con 

e, 
nction 

mber's 
is panel 

Stores Ref. 
h, type P (Stores 
gether on the air 

gives inter-linking 

through two 3-way s 
5Cj930), and a sol 
Ref. 5CjI722) all 
bomber's star 
with bOJtb ute and camera (see 

rom the Mk. IlA sighting 
upply to a plug and socket 

wiring at the air bomber's 
which connects to a warning 

on the pilot's instrument panel. 
gives indication to the pilot that the 

IS not steady on its bombing run. 

para. 62 a 
head t 

Further information on D.R. compass, 
e A.P.l275B, Vol. I, Sect. 3. 

Automatic pilot 
54. The positive supply to the Mk. VIII 
auto pilot is provided from a 5 amp. fuse JJ4 
in 2DB, and connection is made to a type B 
rotary switch mounted on the pilot's instru
ment panel, giving positions OFF, COURSE and 
JINK. The wiring to the relay box, mounted 
on the air bomber's panel port breaks at 
T.B. 35 on the panel. The wiring from the 
relay connections is taken to a suppressor, 
type F2, also on the panel, to interconnect 
with pilot's repeater of the D.R. compass 
installation. For further information see 
A.P.l469C, Vol. 1. 

A.M.U., A.P.l and G.P.I. 
55. The supply to the A.M.V. is fed from 
a 5 amp. fuse BB4 in IDB through suppressor 
type P, situated at the navigator's position, 
and the negative is connected to earth on T .B.43 
on the panel. The ground position indicator 
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and air mileage unit are interconnected to the 
air position indicator, all of which are located 
at the navigator's station. A further connec
tion is then taken to the D.R. compass. For 
further information, see A.P.l275B, Vol. I, 
Sect. 1. 

Turret supplies 
56. Supply to the front turret (Boulton Paul, 
type F) is controlled by a type B circuit 
breaker mounted in panel 3P. This circuit 
breaker is operated by STOP and START switches 
which, together with an economy resistance 
for the circuit breaker coil, are mounted in the 
air bomber's panel starboard. For further 
information, see A.P.2796H, Vol. I. 

57. At the dorsal position, Glenn Martin 
turrets or Bristol B 17 turrets can be fitted. 
Interchangeability is facilitated by the con
nections to either turret being made by me. 
of three plugs and sockets mounted on a pan 
on the port side of the fuselage at the tu 
position. One plug provides for inte 
munication (see Sect. 6, Chap. 2). 
to the dorsal turret is controll 
type B circuit breaker, also mo 
3P. This circuit breaker is op 
a 5 amp. fuse W4 on pan 
START switches which, togeth 
resistance for the cir 
mounted on the turret 
port side of the fus e turret position. 

d a type B switch, 
artin and open for 

information on these 
E, Vol. I, and T.O. 11-45, 
gust, 1945. 

On this pane 
which is 
Bl7 turre 

e unw: efence gun is installed when 
iMtallation is not fitted. The gun 
oid, gun firing button or reflector 

all connected through a plug and 
t to .the under defence gun control panel 

is mounted on the starboard side of 
fuselage at the gun position. The 
ical control on this panel consist~ of a 

type B switch, a type P relay and a 5 amp. fuse, 
and supply for these controls is fed from a 
10 amp. fuse TT2 in panel 3DB. 

59. An alternative installation is provided for 
the rear turret (F.N.121 and 81 or Boulton 
Paul type D). With the F.N.l21 fitted~ the 

F.S./6 

heavy duty supply is taken from a ty 
45 amp. circuit breaker mounted on 
The light duty supply is fed through a 
fuse TT3 in 3DB, and the turret c 
made to these supplies at TB119 
which are mounted on a panel 
of the fuselage forward of ion. 

mounted 
34, and 

from two 
e ort and star

position. The 
nsists of a type P 

r, a 5 amp. and a 
ys in each case being 

Two ammunition assisters 
one on each track at form 
these are auto 
assister panels 
board sides of 
equipment on 
relay, a typ 
25 amp. fi 
controll o switch mounted in the 

s. The supply to these 
en through a type A circuit 
nel 3P to the commoning point 

ounted on the port side of the 
nd then connects to the panel. For 

er information on these turrets, see 
.2799F, Vo!. I, and A.P.2799Q, VoL I. . 

60. With the Boulton Paul. type D turret 
fitted, all connections to the turret are made 
through 14 slip rings. The positive supplies 
are taken to T.B.'s 117 and 119, and are con
nected at slip ring A; two earth leads connect 
to slip ring P, and are connected to earth 
at the terminal block panel. Two ammu
nition assister motors, suppressor, relay micro 
switch and fuses are installed as for the F.N.l21 
turret. The supply is fed through a 40 amp. 
type L fuse TT3 in 3DB to a commoning 
point T .B.l19, fitted in the roof on former 34, 
port side. The relays for the assister motors 
are controlled by the firing button in the turret 
through slip ring N. A supply, taken from 
the assister motors supply at T.B.95 in 8P, 
connects through a push-button switch on 
former 41 to slip ring N for casualty evacua
tion. For further information see A.P.2796J, 
VO!. I. 

80mb fuzing and release 
61. The following units are mounted on the 
air bomber's starboard panel: automatic distri
butor, type 6 (16-point), selector switchbox 
type F, three switchboxes type B, and inter
lock unit for the firing switch, a pre-selector 
(16-point) switch unit and a main supply fuse 
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box (40 lUle} 2-pole flat socket 
plug on the bomb sight, and two 6-pole plugs 
for the socket on the air bomber's firing switch 
for bombs-and-day camera or bombs-and-night 
camera, as required. The firing switch is 
locked in the inter-lock switch when not in 
use and cannot be removed until nose or tail 
fuzing ha!! beea 'iaiEcted.· From thi! bank nf 
fuses mGGntaO panel, supplies 
for nOSi; uuing from RRI 
(20 heating from 
amp.), mnb slip heaters 
(5 amp) E, is alsn 
on the pand supply to 
,bomb slip heaters. A firing switch is incor
porated on the left-hand side of the pilot's 
control column (hand wheel). The supply to 
the switch is broken at T.B.I77, which is 
mounted at the base of the control column, 
and a further is taken to a and 
socket table for 
switch 
eqUlpmunL 
a jett~son 
box leUii!Gn 
board 

62. There is only one junction box in the bomb 
fuzing and release gear, and this is referenced 
JBA and situated at the front end of the 
bomb compartment. Fifteen plug and socket 
outlets from the junction box connect to each 
of the bomb positions. T release 
terminals 
with the 
which 
also 
the swild;ei! 
pre-selecLmi 
release of bombs when the bomb doors are 
closed, two push switches are provided in the 
positive supply. They are mounted on the 
rear face of the bulkhead at the front end of 
the bomb compartment and remain in the OFF 

'll"l,'b'" <if the functioninf' 
assumed that alrl"i!l'~!Cl" 

aft chute 
GSERATJON 

A. Charge auto distributor and select bomb 
doors down. 

wnwsiallaii!fi!ti!ti!t 

positIon while doors are closed, 
For further information on bomb fuzing and 
release equipment, see A.P.1095B, Vol. I, 
Sect. 3. 

Flare chute 
63. A single cell flare chute (for flash flare) 
is mounted in lhe aircraft, an1l 
Mk. VI chute fo ompalL' 
ment of the b mipG 
switch operate! I 
the reversible 
which raises 
Micro switches are provided III t e chute at 
the UP and DOWN positions to limit the travel 
of the deflector plate. When the deflector plate 
is in the DOWN position, the DOWN micro 
limit switch completes the circuit, so that when 
the air bomber's firing switch (in bombs-and-
night cam a flash is releasGd 
at the bomb is dropped, 
A la nHmnted in the flare 

the flare wheH 
d;euit to the carnet!; 

the air bomber's 
g ~itch in the bombs-and-day camera 

plug, when the switch is depressed the supply 
is taken direct. to the camera at the same 
time as the bombs are released. 

64. The Mk. VI chute is controlled by a 
type A 3-way ;;mitehbGH EnGnnted on the aWn 
pilot panel. ThG G;rangement is the 
same as the Mb when the switch~ 
box is in the DO supply is takGn 
to the reversibd the deflecto; 
plate. When plate reaches 
down position the DOWN micro 
limit switch giving direct supply to release, 
and also lights a warning lamp on the auto 
control panel. To retract the deflector plate 
the switchbox type A is switched to the UP 
position. 

sOdoonce of operation'! 
position:-

A. Deflector plate descends. 
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Bombs and day camera, aft chute-continued 
OPERATION 

B. Press air bomber's firing switch. 

C. Close camera master switch and press 
firing switch. 

EFFECT 

B. No action on flash 
drop. 

e. Camera starts 

D. Select No. 16 on selector switchbox. D. 

E. All switches OFF, select bomb doors E. 
closed. 

Bombs and night camera, aft chute 

F. Repeat A. 

G. Close camera master switch and press 
firing switch. 

H. Repeat E. 

Function flare chamber 

A. Select flare ON. 

B. Select flares OFF. 

1'8697 M /G2077 11/45 1050 C & P Gp. I 

F.S./7 

switch is 

Deflector plate descends, and on reaching 
lower limit, opens flash door and 
lights warning lamp. 

B. Deflector plate withdraws and warning 
lamp is extinguished. 
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B.B.P. installation 

* To be issued later 

Automatic pilot 

PARA. 

I 

5 
6 
9 

16 

19 
22 

23 

FIG. 

I 
2 

3 

1. The aircraft is equip' 
automatic p,ilot (see fi. . 
elevator gyro is m 

aileron and 
n t e p,ort side 

rear of the air 
he servo motors 

p,ilot's floor and the 
ator servo motor on the 

P, t's floor and the aileron 

of the fusela 
bomber's 

tor e top' of the main floor just 
e.tor cross shaft. 

essed air is sup,p,lied to the gyro 
y an Arrow comp,ressor which is driven 
the p,ort inboard engine auxiliaries gear
A reservoir mounted on the firewall 

les oil to lubricate the comp,ressor and 
is also interconnected with an oil cooler on 
rib 1 of the p,ort main p'lane leading edge. 

3. The sup,p,ly and return p,ip'es p,ass along 
the front sp,ar and the p,ort side of the fuselage 
into the nose. A silica gel container, located 

F.S·fI 

just aft of the p,ilot's chair, dries the 
sup,p,ly p,ip'e before it p,asses throug 
cock into the gyro and servo 
control cock, clutch lever, ai 
and p,itch control are mo 
the p,ilot's station. The 
on the fuselage si adjace 
at the rear of t omber omp,artment. 
For detailed i r+rding automatic 
p,ilot Mk. VII 9C, Vol. I. For 
setting of au t see Sect. 4, Chap,. 3. 

p,lied from this system to 
t comp,utor. A second air drier, 
ected to the computor, is fixed 

ead at former E and a control cock 
a on the p,ort side of the nose. For 

er information on the bomb sight equip,
t see Sect. 12, Chap,. 1. 

Vacuum system 
5. A vacuum system (see fig. 2) is p,rovided 
to op,erate the artificial horizon, turn indicator 
and direction indicator on the instrument 
flying panel, and is also connected to the bomb 
sight comp,utor, sighting head and H2S 
scanner. Three p,ump,s are used, one on the 
accessory gearbox of the starboard inboard 
engine and twin p,ump,s on the gearbox of the 
p,ort inboard engine. The p,ip'e lines from these 
p,ump,s p,ass through a suction relief valve, 
along the front sp,ar and the starboard side 
of the fuselage to a change-over cock mounted 
on the right-hand side of the p,ilot's instrument 
p'anel. From the change-over cock one p,ip'e 
leads to the instrument flying p,anel with a 
branch to a vacuum gauge, and a second 
p,ip'e is taken to the bomb sight equipment 
(see Sect. 12, Chap. 1). A branch connection 
runs off along the starboard side of the fuselage 
to the H2S scanner and a test cock with an 
external access door is provided at former 22C. 
When the change-over cock is set at NORMAL, 
the single pump is connected to the instrument 
flying panel and the two pumps to the bomb
sight equip,ment. At EMERGENCY these con
nections are reversed. 
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Air speed indicator system 
6. The air speed indicator system (see fig. 3) 
consists of two pipe systems, one conveying 
the air pressure, caused by the movement of 
the aircraft, from the pressure head to the 
instruments, and the other connecting the 
instruments to two static vents. 

7. The pressure head (Mk. VIII), which is 
electrically heated to prevent icing, is situated 
externally on the port longeron of the fuselage 
front centre section and is connected to the 
air speed indicators on the pilot's and navigator's 
panels. The pressure heaa heater switch is 
located on the left-hand side of the flight 
engineer's panel. Two static vents, mounted 
one on each side of the fuselage rear centre 
section, convey static pressure to the air speed 
indicator, the altimeter and rate of climb 
meter on the pilot's panel and to the air speed 
indicator and altimeter on the navigator's 
panel. The bomb sight computor is also 
connected to the pressure head and to one of 
the static vents. 

8. Drain pipes are provided at the lowest 
point of all descents in the pipe runs. These 
consist of short detachable lengths of p. 
which can be removed and shaken out 
furtherinformation about the air-speed . 
see A.P.l275B, Vol. I. 

Cabin-heating sys 
9. Hot air is delivered 
nected to the cooling sXSte 
engines. One radiator iWOu the leading 
edge of the starbo . n plJll d connected 
to the starboard i!l'igine, heats tht' 
cockpit and s of a perforated 
duct on side. The other, 

oard side of the fuselage 
spar, is connected to the 

. e and delivers hot air 
the starboard side to the 

ail turrets and to the cupola of 
scanner. 

1. On the forward system, air enters a 
nostril in the starboard main plane leading 
edge and is delivered to the radiator by a short 
duct. When the hinged leading edge is clo~ed 

the ends of the nostril and duct make contact 
through a sponge rubber seal. The cold air 
inlet duct is mounted on the radiator and one 
of the front spar brackets; the hot air duct 
leads inboard from the radiator and is bolted to 
a control valve box. The radiator is connecte 
to the inboard cooling system by supply 
return pipes lagged with asbestos (see fi. 

11. The control valve box, 
alloy casting bolted to the fi 
two ourlets, one at the inboar 
hot air into the fuselage, the 
connected to the by-pass 
air can be discharge 

light
e 1I:s 

ply 
bottom 
·ch hot 

e louvre 
below the main-plane 
consists of a shut 
control from a 
the cabin and 
by-pass. 0 

the duets 

. The valve 
d by a worm gear 
t to the inlet in 

lose the inlet as the 
assage of air through 

fore uninterrupted. Felt 
e side edges of the shutter 

in the top of the casting to 
he by-pass duct is formed of 

lower light-alloy castings, the 
g being bolted to the valve box, 

lower, together with the exit louvre, 
ed to the bottom of the hinged leading 

e e. A sponge rubber seal forms the joint 
etween the two castings. 

12. A square-section duct, fixed to the fuselage 
floor by means of brackets, leads from the 
control valve box into the nose. The duct is 
perforated along its length on the inboard side 
and is open at the forward end. 

13. The forward heating system is operated 
independently of the rear sxstem and in order 
to retain the heated air in the front cabin two 
plywood doors, mounted on a central post, 
are provided at former g in the fuselage centre 
section. To assist the circulation of the air an 
adjustable extractor louvre is provided on the 
port side of the fuselage nose. 

14. The rear heating system is similar in 
principle. The radiator is installed on the star
board side of the fuselage aft of the rear spar 
and is connec ted to the cooling system of the 
port inboard engine by supply and return 
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pipes which run through th~' bomb compart
ment and outboard' along the front spar 
(see fig. 4). Control cocks are provided in the 
fuselage under the front spa); cover. 

15. The radiator is covereq. by a light-alloy 
guard which has a flanged' hole in the top 
surface to allow access to the pet cocks. Ex
ternally, the air intake and the by-pass outlet 
are formed in one fairing, a short duct con
necting the radiator to the intake. Hot air is 
delivered through the asbestos lagged duct 
which runs along the starboard side of the 
fuselage to the rear turret. Two branch pipes 
lead from the main duct, one to the port side 
of the mid upper turret and the other into the 
H2S scanner. A rotary sleeve valve control is 
provided at the H2S unit and a butterfly 
valve at the rear turret, but no separate control 
is provided at the mid upper turret. 

Oxygen supply system 
16. The oxygen equipment cons' 
one bottles connected by a hig 
to a regulator on the pilot's ins 
and then by medium pressure 
manifolds. From these m . 
pipes carry the oxygen 
the various crew statio 

17. Fifteen stowed in a crate 
in the fus and the remaining 
bottles are e centre section on 
the starboa the fuselage. A charging 
connect+ bomb compartment is 
conn ed to a . pe feeding all the bottles and 
th es.e bottles to be charged without 

stop valve is mounted on the 
te from which a high pressure 

s oxygen at a pressure of 1,800 lb. 
. in. to the master control on the pilot's 
ment panel. Oxygen leaving this regulator 

educed pressure passes through light-alloy 
s to four manifolds. From here the pressure 

is further reduced and the oxygen 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 

F.S./2 

of these clips is such that when the soc 
inserted a small plunger is depresse 
oxygen supply is cut off. Cut-off v 
interposed in the low pressure su 
turrets. 

18. Seven portable oxygen 
in wire mesh containe 
positions :-

(i) Under 
the nose turret 

(ii) On th 
(iii) On 

just for 
(iv 

jus 

decking of 

pilot's seat. 
the two vertical stays 

strodome. 
board side of the fuselage 

e rear spar. 
face of the bulkhead at the rear 

bomb compartment. 
VI n the starboard side of the fuselage 
forward of the tail turret. 

P.hotographic equipment 
19. The F .24 camera is mounted in the nose 
of the aircraft on the port side, in front of the 
bulkhead at former E and directly above a 
circular window (see fig. 6). 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. 

20. 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 air-bomber's port panel. A camera 
control switch and heater switch are also 
mounted on this panel. The camera heating 
muff and lens cover are plugged into the sockets 
on the camera heating panel fitted on former 
F on the port side of the fuselage. 

21. For further information on photographic 
equipment, see A.P.1355. 
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22. Positions for 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. 5 

14 in. lens position No. 1 
20 in. telephoto lens position No. 1 

S.S.P. equipment 
23. The equipment for the balloon barrage 
protection consists of light-alloy plates riveted 
along the leading edge of the main plane (see 
fig. 7) in which are mounted steel containers 
for the cable cutters. There are eight cutters 
on the port plane and six cutters on the star
board plane. A double cutter is mounted in 
each main plane root. 

. Pest, MOOII64/G3460 2/4.6 1050 C & P Gp. 1 

24. The reinforcing plates are riveted to the 
nose ribs and to the two foremost stringers in 
the nose and extend the whole length of the 
centre and outer planes. 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. 

25. The containers into whi 
are fitted consist of a mild st 
attachment flange welded at 
dished end cover at the other 
is fitted with a special ret . 
brazed on. The containe 
reinforcing plates by c 

ver 
ch is 

d to the 
ead screws 

ange in the 
ers and their 

contained in A.P. 

and anchor nuts riv 
containers. De 
operation and I 
2051A, Vol. 
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FIG. 
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AIR BOMBER'S PANEL (PORT) 

® CAMERA MOUNTING 

® CAMERA - TYPE F.24 

(}) MOTOR· MOUNTED ON BULKHEAO 

® MAIN FLOOR - FRONT CENTRE SECTION 

CV TERMINAL BLOCK NI. 5) 

@ TERMINAL BLOCK NI. 57 

® TERMINAL BLOCK NI. 55 

@ TERMINAL BLOCK N •• 56 

® CAMERA HEATER SUPPLY PANel 

FIG, 

PHOTOGRAPHIC EQUIPMENT 6 
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FIG 

TWO CONTAINERS ARE 
FITTED TO PORT SIDE OF 
AIRCRAFT ONL~. 

DETAIL OF SPECIAL NUT 
BRAZED TO CONTAINER. 

Qj .. 
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LINCOLN 

Bombing EquipDlent and Pyrotechnics 

1. This chapter covers the description, opera
tion, servicing, and the installation and removal 
of all bombing and pyrotechnic equipment, 
and gives detailed instructions for the bombing
up and de-bombing of Lincoln aircraft. 
Where detailed information exists in separate 
publications only installation and removal 
instructions are given in full, with references 
to the relevant publications. As much informa
tion as possible has been given in the form of 
diagrams, which appear at the end of the 
chapter. 

2. The bombing equipment is made up of 
the sighting and electrical equipment at the 
air bomber's station in the fuselage nose, and 
the bomb carrier housings, crutching gear and 
fuzing units in the main floor above the bomb 
bay, etc. The pyrotechnic equipment includes 
flare chute, flares, seamarkers, signal pistol 
and cartridges, and demolition incendiary 
bombs. 

frame. Below the seat is a map stowage, and 
on the starboard side, at floor level, is a 
stowage for the bomb-firing switch and bomb 
sight lead. The Mk. XIV A bomb sight 
computor is on the port side of the nose, 
with the bomb sight cock above on the auto
matic pilot panel. The arrangement of 
pipe lines connecting the computor an 
sighting head with the automatic pilot, vac 
and A.S.1. systems is shown in fi he bo 
selector, fuzing and releas 
carried on a panel on the sta 
fig. 3). 

80mb sights 
5. Provision is ma 
Mk. XIV A bomb . 
level bomb sigh 
fit) from the 
side anclePn 

either the 
k. III low

le drive (Service 
n aft along the port 

floor, passing upward 

3. The following is a list of Associated Publications to 

Bomb sight and computor, Mk. XIVA 
Bomb sight, T.!. 
Selector and pre-selector switches 1 
Automatic distributors, E.M. fuzing 

and release units 
Release unit type F, and attachme 

type G 
Bomb carriers, flare chutes 
Winches 
Trollies, etc. . .. 

1095B, Vol. I 

1664, Vol. I 
1664C, Vol. I 
1664D, Vol. I 

Servicing 
A.P. 

1275D, Vol. I 
*1730A, Vol. 11, Part 3 

1095B, Vol. I 

1664, Vol. 11 
1664C, Vol. 11 
1664D, Vol. 11 

*Being suptrse British Supplement to Tech. Order A.N.lI-30-63 

of the equipment at the 
station is given in fig. 1. A 

or the air bomber enables him to 
diately behind the bomb sight in 

rward end of the nose. The seat, which 
slid in a fore-and-aft direction, may be 
locked in anyone of five positions by a small 
lever in each side of the front of the supporting. 

to a computor stowage above the forward 
end of the navigator's table. The bomb sight 
control panel is located centrally at the extreme 
forward end of the nose, below the bomb sight. 

6. Mod. Lincoln/1226 introduces fixed fittings 
for the installation of the stabilised automatic 
bomb sight, Mk. llA (Special Order only, 
Mod. Lincoln/1227). 

80mb bay and equipment 
7. The bombs are carried in a single compart
ment 33 ft. 5 in. long and the full width of 
the fuselage, extending from a bulkhead at 
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former E, at the rear of the fuselage nose, to 
a second bulkhead at former 22 (see fig. 6). 
An inspection door in the starboard side of 
the forward bulkhead enables the air bomber 
to examine the bomb compartment from the 
nose, and a round inspection window is also 
provided in the rear bulkhead. Hydraulically
operated doors, each the full length of the 
compartment, are hinged to the sides. The 
standard doors allow sufficient depth for a 
4,000 lb. bomb. Larger doors, deep enough 
to enclose an 8,000 lb. bomb, are introduced 
by Mod. No. Lincoln/1381, when fitted. 

8. The bomb carrier housings are fitted 
between the cross beams of the main floor, 
which forms the'roof of the bomb compartment. 
There are fourteen standard housings, located 
as shown in fig. 6, and one convertible heavy 
bomb slip at the centre station between t~ 
main plane spars. The sizes and weights (Jt 
the bombs which can be carried at the vari 
stations can be determined by referen 
fig. 6 and 7. For details and instal . 
bomb gear housings and the 
incorporated with them see fig. 
additional crutching gear is 
beam 2, and between floor be 
rear spar, to crutch the longe 
for 2,000 lb. bombs, car . 
and 12, and 7, 9 and 11 
bomb gear housings 
under the ft 

r 
the 

uired 
ns 8, 10 

ers of the 
above and 

tching handles are 
stowed in on the port side of the 
fuselage41e e main plane spars. A 
special crut arrangement exists at the 
c oifts on the starboard side and on 
th ine just forward of the rear spar, 

'trogen bottles prevent the use of 
e. A projecting square-ended 

r is permanently fitted at each of these 
ons and is turned by means of an open 
. spanner. 

10. The heavy bomb slip incorporates release 
unit type F, which can either be fitted alone, 
using adapters at the sides, or with attachment, 
type G (see fig. 12). The special crutching and 
fuzing units required for very heavy bombs 
are' illustrated in fig. 11. 

F.S./2' 

Bomb carrier adapters 
11. The following adapters may be 

(i) The Lancaster Adapter No 
with two standard A vro carrier 
be fitted at stations 1, 2, 11 and 
two bombs of up to 500 lb. 
carried at each of these st 
was originally known as th 

(ii) The L Adapt o. 1, Mk. n, 
with two' stan Cllfiers Mk. n. 

(ill) The pter No. 4 can be 
fitted at st . ing a bomb up to 
1,000 lb. carried at this station. 

ndard carriers Mk. I (Stores 
1015), or Mk. n (Stores Ref. 
are used for bombs up to 1,000 lb. 

ht. For 2,000 lb. bombs the Avro 2,000 lb. 
bomb carrier (Stores Ref. llA/1054) 

used. 

system 
13. The location of the air bomber's electrical 
controls and equipment is illustrated in fig. 1, 
2 and 3. For information on the electrical 
supply to the bomb sights and Mk. XIV A 
computor, bomb release circuits and the 
inter-connection with the D.R. compass circuit, 
see Sect. 6, Chap. 1. Details of the fuzes on 
the air bomber's starboard panel are tabulated 
in fig. 3, including those for distributor 
heating, bomb-release heating (station No. 13) 
and heated clothing. Switches for the two last 
are also on the starboard panel, and the 
heated clothing socket is on the port panel. 
A junction box reference JBA is fitted at the 
forward end of the bomb compartment. The 
release positive terminals in the junction box 
are referenced with the number of the bomb 
station to which they connect, and these 
references' agree also with the switch numbers 
on the selector switch box and the pre-selector 
switch unit. 

14. The pilot's controls consist of a bomb
firing switch on the rim of the aileron control 
handwheel, and a container jettison switch 
and bomb jettison pull handle on the main 
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instrument panel. A bomb-firing switch is 
provided on the navigator's table for use' when 
bombing on Radar. 

15. The circuit to the automatic bomb sight 
plug and socket, to the fuzing switches and 
to the firing switches is made through two 
plunger-type switches wired in series, which 
are closed as the bomb.doors are opened (see 
fig. 6). The circuit is completed before the 
doors are fully open, and the fact that the 
bombs can be released does not necessarily 
mean that the doors are open wide enough to 
allow them to fall clear. 

16. The air bomber's firing switch is locked 
in an interlock when not in use, and cannot 
be removed until nose or tail fuzing has been 
selected. It can be plugged into one of two 
sockets: BOMBS AND NIGHT CAMERA, or BOMBS 
AND DAY CAMERA. In the first position, provided 
the linked master switches on the air bomber's 
port side panel have been closed, release of 
the bombs causes the simultaneous release 
of a photo flash, and starts the camera. If the 
pilot's or navigator's bomb-firing switches are 
used the photo flash release circuit is not closed 
by the switch, but an alternative circuit is 
made through terminal 16 of the preselector 
switchbox, if selected, and the photo flas . 
released by the action of the auto-distri 
In the BOMBS AND DAY CAMERA positi 
air bomber's firing switch starts 
when the bombs are releas 
firing switches do not 0 
When the master switch 
the camera to be used i 
then position No. 16 Jllu 
on the bomb release l!)n 
flash release will 0 e als," 

us 
EquiplUent 

r bomber's intercomniunication 
SS-TO-TRANSMIT switch, oxygen 

. pe and cut-off valve, and hand pump 
col spray, are all on the port side of the 

ge nose, and are illustrated in fig. 1. 
The location of miscellaneous armament 
stores, i.e. signal pistol, cartridges, demolition 

incendiary bombs, flares and seamarkers, is 
shown in fig. 10. 

Operation 

Bomb sight equipment 
18. The bomb sight cock 0 

of the air bomber's station 
supply from the automatic p' 
putor. The Arrow comp 
driven by the port inboar 
of maintaining an air sup 
both the automatic p' 
equipment at the 

19. The vacuu nnections to the 
head are controlled 

r cock on the right
pilot's instrument panel. 

acuum pumps on the port 
operate this section of the 

, which includes a connection 
I equipment, when fitted, in the 

ear centre section. At EMERGENCY, 
o pumps are connected to the 

ment flying panel. 

Bomb release equipment 
20. The electrical operation of the bomb 
release equipment is covered in the' brief 
descriptiv~ notes on the electrical system 
(see para. 12). 

E.mergency mechanical release 
21. It is possible to jettison bombs mechanic
ally from the heavy bomb slip or the Avro 
Standard Carrier, Mk. I or Mk. H, if the 
electrical release fails to operate. Mechanical 
jettisoning is not possible from the Avro 
2,000 lb. heavy bomb carrier. The heavy 
bomb slip at station 13 is provided with a 
mechanical release lever (see fig. 13). In the 
standard bomb gear housing a loose hook is 
stowed under the detac~able cover, and is 
used to jettison bombs from the standard 
carrier by inserting it through the bomb 
gear housing adjacent to the electrical plug 
and hooking it under the mechanical release 
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lever on the carrier, which can then be pulled 
up to release the bomb. 

Servieing 

80mb gear housings 
22. The moving parts require to be lubricated 
with anti-freezing oil (see fig .13). The crutching 
gear operation should be tested, and the 
functioning of the slip h90k, trip catch and 
safety pawl checked to ensure that the return 
springs are in order. 

RelDoval and 
installation 

Mk. XIVA bomb sight and 
computor 

M k. III low-level bom 

given in the following 
ith the handling and loading 

oln aircraft, and the equipment 
carry out these operations, from 

hen these arrive at the aircraft 
ake-off. The attachment of fuze-setting 
I links to the stores, and into the E.M. 

g units in the aircraft, is dealt with in an 
dix to A.P.2852A, Vol. I, Sect. 14. 

Reference must also be made to the general 
notes on bombing-up aircraft in A.P.2852A, 
Vol. I, Sect. 14, Chap. 1. 

27. When the bomb loads, pre-selector 
settings, bomb stations, and distributor settings 
have been determined by the responsible 

F.S./3 

officers, and the Station Armament Offic 
in possession of all details, the Warr 
i/c daily servicing squad, or Senior 
N.C.O., will detail his bombing-u 

28. A bombing-up crew 
where possible, of an N.C.O. 
This arrangement, howev 
variation due to local con 
amount of equip ent and number of 
airmen availabl amoun f equipment 
makes it possi e "ore crews, the 
number in eac be reduced to a 
total of four f whom will work in 
the aircraft the ground. In this 
chapter ical example of the 
divisio or a bombing-up crew of 
five· inc uding an N.C.O. 

-up will only be carried out 
pervision of an armament N.C.O. 

airman of the trade of fitter armourer, 
armourer (bomb), armourer, or armourer 
b), who is responsible for ensuring that 

e following procedure is carried out. 

30. Prior to bombing-up, the N.C.O. i/c 
crew is to ensure that the daily inspection of 
the aircraft bomb gear has been carried out 
in accordance with the aircraft maintenance 
schedule, and signed for on Form 700. 

31. Should carriers be required, other than 
those tested during the daily inspection, for a 
particular bomb load, the requisite number of 
serviceable carriers will be obtained from the 
daily servicing armoury. These carriers are 
to be inspected for serviceability. Functioning 
tests on the E.M. release units, fuzing units, 
and release slips have to be applied with the 
carriers plugged into the bomb stations on 
which they are to be used. . 

32. To obviate the danger of accidental 
release of photo·flashes or flares from the 
twin-cell launching chute, it may be found 
in some aircraft that a 5-pin plug has been 
fitted in the launching chute tircuit which, 
when disconnected, completely isolates the 
flare chute from the electrical circuit. 

33. W1:ere a 5-pin plug has been fitted, no 
compartment of the flare chute is to be loaded 
while the aircraft is on the ground, before the 
5-pin plug has been removed from its socket. 
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34. The correct procedure for cocking all 
E.M. release units is as follows:-

(i) Cock the E.M. release unit by exerting 
pressure on the thumb piece of the cocking 
lever. 

(ii) Operate the test plunger. 
(ill) Re-cock the E.M. release unit. 

This procedure ensures positive engagement 
of the armatures, and should become automatic 
to all bombing-up crews. 

35. Before loading bombs to aircraft, or 
carrying out any settings of the pre-selector 
unit, the N.C.O. iJc is to ensure that the 
electrical controls are in the safe position. 

36. The N.C.O. will then set the pre
selector unit in accordance with instructions 
given by the Station Armament Officer. 

37. During bombing - up operations, the 
N.C.O. iJc bombing-up crew will personally 
see that the twin-ceU launching chute is 
unplugged after functio.ning tests have been 
carried out (if a 5-pin plug has been fitted), 
and that armament pers·.mnel only are allowed 
to plug and unplug bomb carriers. He will 
also ensure that no personnel are allowed 
under the store which:.s being, or has be 
loaded. 

38. All suspension lug.; should be 
cleaned prior to loading bo 0 

39. All carriers must be 
and crutched down. 

40. All crutching of th~ar 
should be finger-ti t onl hen bombs 
are carried on a 2 . clfJ: r the strainer 
attachment shoul ened in accordance 
with instructi 2. Check that the 
elastic s correctly attached 
to the 

plug into the stowage 
:0 ensure that the electric 

carrier is not damaged during 
and does not foul the release 

42. hen small bomb containers are carried, 
the container is to be inspected as soon as the 
weight is taken on th: winch, by operating the 

test plunger on each E.M. release unit, and 
re-cocking, ensuring that the cocking plunger 
returns freely under the action of its own 
spring. 

43. After loading the stores, the N.C.O. 
will post an airman in front of the aircraft 
warn all personnel against passing under 
bomb bay whilst the N.C.O., together 
the electrician, carries out the ropr' 
tests. 

44. The removal and replac 
pins is to be carried out 
appendix to A.P .2852A, 

45. The N.C.O. wi 
loading of all photo
placed in the tw' 
last operation a 

of aircraft bombed-up 
e duty armament officer. 

s the positions of the bomb 
e loads which can be carried 

he dimensions of the bomb bay 
ntermediate sectional dimemions 

btained from fig. 6 and 7. 

pening the bomb doors 
48. If the bomb doors are not already open, 
and the inboard engines (which drive the 
general services hydraulic pumps) are not 
running, it will be necessary to use the; hand 
hydraulic pump on the port wall of the 
fuselage aft of the front spar to open the 
doors. The control lever must be placed in 
the OPEN position before starting to use the 
pump. Safety brackets (Stores Ref. 26EA/3873) 
should be fitted to the bomb door jacks to 
preve:;lt inadvertent closing of the doors 
while bombing-up is in progress. For remaining 
bomb carriers, making final adjustments and 
checkiag, step-ladder (Stores Ref. 4Cj86), 
will be· required. 

49. Standard loading winches (see A.P.l664C) 
are used. For heavy bombs, at station 13, 
two safl!ty holes are provided, one forward 
and one aft of the bomb slip. The adjustable 
crutches for these bombs are removed when 
other bomb loads are carried. Fig. 11 gives 
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instructions for adjusting the cnitches and 
positioning the special fuzing bJ.'acket for 
4,000 and 8,000 lb. bombs, and fig. 12 illus
trates the method of fitting release unit type F 
(and, when required, attachment type G) at 
station 13. 

Instructions for all bomb loads 
56. The following instructions are common 
to all types of loads. Attention must be given 
to them first, then reference made to the 
additional instructions peculiar to each store. 

(i) Ensure that all items of equipment are 
available and have been prepared and tested 
as laid down. • 

(ii) Prior to bombing-up, the N.C.O. i/c 
bombing-up crew must ensure that the Daily 
Inspection of the aircraft bomb gear has be~ 
carried out in accordance with the aircraf?' 
maintenance schedule, and signed for on 
Form 700. 

(iii) Ensure that the aircraft 
parked on level ground before 
bombing-up. 

(iv) Ensure that the safety s 
located on or near the nav' 
switched to "OFF". 

(v) Remove the mai 
release circuit. 

(vi) Set switch to 
"GROUND" • 

(vii) E 
plugged in. 

(viii) ~n t the jettison bars on the 
sele box ¥' set to SAFE with the safety 
cli . . dIr. When checking the jettison 

bombing-up, the safety clip must 
, the jettison. bars moved as far 

ible to the right, and the safety clip 
d. If the newer type of selector switch 

fitted ensure that the jettison knob 
en set. 

(ix) Set all selector switches at "OFF". 

(x) Ensure that the bomb firing switch is 
stowed in the electro-magnetic stowage. 

(xi) Set the fuzing switches to "OFF". 

(xii) Ensure that the camera switch is at 
"NEUTRAL" • 

F.S./4 . 

Special bombing-up orders 
bombs fuzed lorig delay 
51. The N.C.O. i/c bombing-up 
bombs fuzed long delay from the 
after all other bombs have be 
aircraft. On arrival of the 
check each one as follows: 

(i) Ensure t 
identification 
bomb body, e. 
and the lett 

appr e long delay 
. s s.cllled on the 

, or "L.D.37A", 
, ogether with the 
umber, are chalked 

t the safety clip or safety 
ble, is correctly assembled 

e bomb. 

sure that the arming vanes are 
d to the tail unit by locking wire, and that 
locking wire retains the pre-prepared 

e. 

52. The N.C.O. i/c all bombing-up will then 
allot the bombs to the· bombing-up crews. 

53. The N.C.O.'s i/c crews will be re-briefed 
on the aircraft carrying L.D. bombs which. 
they are required to bomb up, the number of 
bombs per aircraft, and the positions to which 
they are allotted. 

54. The bombs will then be loaded on to the 
aircraft in the normal manner. 

55. The N.C.O. iJc each crew will remove the 
locking wire and pre-prepared label from each 
L.D. bomb, and secure the safety pins, locking 
wires, and safety plates to a prominent part of 
the aircraft structure near the air bomber's 
position. 

56. The N.C.O. i/c all bombing-up will check 
each aircraft and ensure that locking wires 
have been removed from L.D. bombs and 
stored a, instructed above. He will also sign 
and forward to the Armament Officer a certifi
cate or pro forma, that locking wires, and 
safety pins, and pre-prepared label have been 
removed and stored, in accordance with 
instructions. 
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Composition of the bombing-up 
crew 
57. The bombing-up crew should consist of 
five men, as follows:-

No. 1, N.C.O. i/c bombing-up crew. 
No. 2 in the aircraft-Winch operator. 
No. 3 in the aircraft-Winch operator. 
No. 4 in the aircraft-Winch operator. 
No. 5 on the ground-i/c trolleys. 

Duties of the bombing-up crew 
58. To ensure maximum speed and efficiency 
in bombing-up, the duties of the bombing-up 
crew should be portioned out as follows:-

(i) The N.C.O. i/c will 
(a) Ensure that all tests have been 

carried out on all ancillary equipment, and 
aircraft bomb gear, and that Form 700 has 
been signed. 

(b) Ensure t~a~ all electrical cont~ols 
are in the "safe" posItIon before commencIng 
bombing-up. 

(c) Supervise the positioning of the 
trolleys and stores relative to the bomb 
stations. 

(d) Fit the carriers and/or ad 
to the stores; crutch down the stores; 
electrical connections from the s 
containers to the bomb carr' 

(e) Attach the c 
ball-end adapters on the 
adapter. 

Cf) Guide the stcfPes 
bomb stations. 

(g) Supe 
junction with 
ensure that 

the fuze-setting control 
ety devices. 

ure that the aircraft is loaded 
y the Armament Officer. 

Sign Form 700 and Form 1826. 

) No. 2 will 
Ca) Remove all cover plates and 5-pin 

plugs. 

(b) Screw all crutches up to their 
full extent. 

Cc) Release all bomb carriers which are 
received by No. 5 of the team. 

(d) If stores can be raised to Station 3, 
1 and 5 with a 500 lb. winch, he will proc 
to load those stations while the 4,000 lb. 
is being raised. 

Ce) Load stations 7, 
incendiary stores are to be car 

(f) Assist the N.C.O. 

Cill) No. 3 will 
Ca) Put the wi 

re-action pads (if ne 
Cb) Start 

hydraulic bomb-

loading(\ 

1 motor of the 
ley. 

hydraulic bomb
winch. 

o. 4 of the team with the 
t the front). 

. se stores to stations 2, 4, 6, 8, 

Ca) Put the winch in position, and the 
e-action pads Cif necessary). 

Cb) Assist No. 3 of the team to start 
·the p(:trol motor of the hydraulic bomb loading 
trolley. 

Cc) Connect the hydraulic . bomb
loading trolley to the second bomb WInch. 

(d) Assist No. 3 of the team with the 
4,ooor.b. H.C. (at the rear). 

(e) Raise stores to stations 14 and 15. 
(f) Plug the 5-pin plugs to the aircraft 

supply, remove the re-action. pa~s, repl~ce 
the covl~r plates, and remove wmching .equlp
ment from . the aircraft. 

Cv) No. 5 will 
(a) Receive the carriers released by 

No. 2. If twin adapters No. 1 are fitted, 
he will :":'equire to use the aircraft ladder. 

Cb) Position the trolleys convenient to 
the appropriate bomb stations. 

Cc) Assist the N.C.O. as necessary. 
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4,000 lb. H.C. bombs, and incen
diary bombs in small bomb 
containers 
59. Table of loads.-The following table 
gives the commonest loads and stations for 
4,000 lb. H.C., and incendiary bombs. The 
use of brackets () indicates that the twin 
Adapter No. 1 is used on those stations. 

Load 

I X 4,000 
10 X 12 X 30 
6 X 150 X 4 
2 X 60 X 4 

I X 4,000 
10 X 12 X 30 
6 X 150 X 4 
I X 60 X 4 

I X 4,000 
9 X 12 X 30 
6 X 150 X 4 
I X 60 X 4 

I X 4.000 
8 X 12 X 30 
6 X ISO X 4 
I X 90 X 4 

I X 4,000 
8 X 12 X 30 
6 X ISO X 4 

I 
7 X 
6 X 

4,000 
8 X 30 
150 X 4 

I X 4,000 
5 X 12 X 30 
5 X 150 X 4 

F.S./S . 

-Station. 

13 
(I) (2) (12) 3 4 5 6 
7 8 9 10 14 15 

(11 ) 

13 . 
(I) (2) (12) "3 4 5 6 
7 8 9 10 14 15 

III 

13 
(I) (2) 3 456 
7 8 9 10 14 15 

11 . 

13 

2 
789 10 

13 
3 4 5 6 14 15 
2 7 8 9 10 

11 

13 
3 4 5 6 14 15 
12 7 8 9 10 

13 
(2) 3 4 5 6 14 15 
I 789 10 

13 
I 345 6 
2 7 8 9 10 

Load 

I X 4.000 
5 X 12 X 30 
4 X 150 X 4 
Ix60x4 

I 
7 X 
4 X 
I X 

I X 
6 X 
4 X 

m for first of tabled loads). 
twin adapters No. 1 (Stores 
1A/2615, Mk. II-11A/2893). 

standard (Avro) 250/1,000 lb. 
b carriers, Mk. I -for use with twin 
ter No. 1, Mk. I. 

(iii) Two standard (Avro) 250/1,000 lb. 
bomb carriers-shortened for use with twin 
adapter No. 1 on No. 11 bomb station. 

(iv) Ten standard (Avro) bomb carriers, 
Mk. I or 11. 

(v) Crutches for the 4,000 lb. H.C. 
(vi) Fourteen small bomb containers. 

(vii) Two small bomb containers modified 
for Station 12. 

(viii) Two small bomb containers shortened 
for Station 11. 

61. Ancillary equipment (for first of 
tabled loads).-

(i) Two X 2,000 lb. hand-operated bomb 
winches. 

(ii) One hydraulic bomb loading trolley 
(Stores Ref. 4F/1522). 

(iii) Two 500 lb. standard hand-operated 
bomb winches. 

(iv) Two connectors, Type B (Stores 
Ref. 4G/2327) for the 4,000 Ib, H.C. 

(v) Eight special crutching blocks (I! in. 
X 2 in., to be made locally); two for each 
container on Stations 14 and 15; one for each 
container on Stations 7, 8, 9, 10, to off-set 
the containers from the 4,000 lb. H.C. 
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(vi) Fuzing links as necessary. 
(vii) Two crutching keys. 

(viii) One 4 ft. length of pole to assist 
positioning of the store in the forward bomb 
stations. 

(ix) One set of re-action pads. 

62. Bombing-up procedure.-
(i) Reference must first be made to the 

general notes above and para. 50. 
(ii) Ensure that the crutch adjusting 

screws in Station 13 have been placed in the 
top hole in the steadying crutches. If they have 
not, remove the quick-release pin from the. 
lower end of the steadying crutch and the 
crutch adjusting screw, place the hole in the 
crutch adjusting screw opposite the upper hole 
in the steadying crutch, and insert the quick
release pin. By rotating the adjusting handle 
on the crutch adjusting screw, raise the 
steadying crutches to their highest position. 
Note ••• Ensure that the special quick
release pins function properly. The N.C.O. 
ijc bombing-up crew should ensure that his 
crew are instructed in the proper use of these 
pins. To release these pins they should be 
pulled by means of the ring, and no attempt 
should be made to push them from the 0 
end, as this results in jamming the balls ins 
the pins. 

(ill) Position the trolley 
Station 13, ensuring that the 
faces the nose of the airc 
Note . • . Station 13 m 
Stations 14 and 15. 

(iv) Remove the 
bomb hoisting statio 

(v) Place the 
over the bomb h 

(vi) PIa 
winch 

in position 

o connectors, type B, to 
the store. 

.0. ijc must carry out a 
on the type F release unit to 

at it can be cocked and released. 
) Ensure that the type F release unit 

is 1 the FIRED position and that the red 
firing plug has been removed from the release 
unit. 

(x) Plug in the heating switch on the 
type F release unit. 

(xi) Pull out the cable from both hand
operated winches and insert the cable ball
ends into the connectors on the bomb hoisting 
lugs. 

(xii) Take up the slack cable by 
the quick-wind side of the winch. 

(xiii) Attach the hydraulic 
trolley V.O.M. attachment, 
shaft of the winches. 

(xiv) Before giving the 
carrier and store, the N 
that the bent of the 
release slip is in 
step on the rear of 
is no U1~i"ll,!;"~;"lJ 
of the 

the 
check 

on the 
with the 

that there 
bent, or fouling 

slip and the E.M. 

of the signal from the 
in the aircraft will operate 

the store. Care must be 
store parallel to the line of 

The N.G.O. will give corrections 

As the store is raised it must be 
into the release unit, but personnel 

ust not stand underneath the store. 
(xvii) Cock the release unit by means of 

the cocking lever. Test to ensure that the 
unit is fully cocked by depressing the test 
plunger. Ensure that the test plunger indicator 
is felt. 

(xviii) Slacken off the rear winch. When 
the weight of the store is off the rear winch, 
slacken off the front winch. Ensure that the 
weight of the store is held by the hook of the 
release unit, then, remove the connectors 
and the winches. 

(xix) Crutch down, using the aircraft 
ladder to reach the crutch adjusters. 

63. To load incendiary bombs, in small 
bomb containers, proceed as follows;-

(i) Ensure that all items of equipment 
are available and have been tested and that 
Form 700 has been signed. 

(ii) Set the winch socket in the upright 
position. 
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(ill) Cock the carrier securing hook on 
the bomb station; engage the safety catch over 
the trip pawl in the bomb station. 

(iv) Place the winch in position with the 
locating piece of the winch in the winch 
socket, and pull out slack. 

(v) To enable small bomb containers to 
be carried on the twin adapter No. 1 it is 
necessary to fit an adapter box, Type D. 
Remove the front fuzing unit from the bomb 
carrier, insert an adapter box, Type D, on 
the fuzing slide and replace the front fuzing 
unit. Adjust the connections as follows:-

(a) Remove the 5-pin plug from the 
socket in the twin adapter, and insert the 
5-pin plug from the adapter box into the socket 
of the twin adapter. 

Cb) Insert the 5-pin plug which was 
taken from the socket in the twin adapter 
into the socket in the adapter box. • 

(c) Ensure that all loose connections 
are wound round the bomb carrier to pr 
fouling. 

(vi) Fit the carriers to the 
containers, crutch down, an 
ferrules into the spring-loaded 
adapter box. 

(vii) Fit the cable ball
end adapter on the 

(viii) Hoist the 
a single small 
incendiary b 
500 lb. w' 
be used w 
bomb c?Rtai 

osition. If 
r filled with 4 lb. 

loaded use the 
,000 lb. winch must 
apter and two small 

(ix) "'h g the twin adapter No. 1 
wit 19j! d small bomb containers 

~ble ball-end in the ball-end 
the carrier or twin adapter, take 
of the loaded twin adapter on the 

, then crutch down evenly on the small 
containers. 

) Guide the rollers into position in the 
station. 

(xi) Ensure that the carrier securing hook 
on the bomb station engages properly with the 
suspension point in the bomb C9rrier, and that 
the trip pawl falls forward. Push the safety 
catch forward into position to lock the trip 
pawl. 

F.S./6· 

(xii) If difficulty is experienced in eng 
the store in the aircraft bomb stati 
the load slightly, pull down on th 
the store to keep it parallel to the . 
fuselage, and push forward, at t 
winding in the winch. 

(xiii) Slacken the cabl 
the carrier is securely I 
station, then remo e the ca 
the ball-end a the 
adapter. 

(xiv) Swin 
of the cove 

on the carrier. 
lb. H.C. store is loaded 

It IS necessary to use blocks to 
I bomb containers on Stations 

10, 9 and 7; one block under each 
tch on 14 and 15, one under the 

inside crutch on 8 and 10, and one under 
ront inside crutch on 9 and 7. 

8,000 lb. H.C. or 12,000 lb. H.C. 
. bombs, and other stores 
64. Table of loads.-The following table 
gives some of the stores which may be carried 
along with 8,000 lb. or 12)000 lb. H.C. bombs, 
and the Stations on which they are loaded. 

Load 

I X 8,000 lb. 
8 small bomb con

tainers 

I x 8,000 lb. 
8x 500 lb. 

I x 8,000 lb. 
8 x No. IV clusters 

I x 8,000 lb. 
6 x 1,000 lb. 

I x 8,000 lb. 
6 J type clusters 

6S. Equipment.-

Stations 

13 
(I) (2) 3 4 5 6 

13 
(I) (2) 3 4 5 6 

13 
(I) (2) 3 4 5 6 

13 
123456 

13 
123 4 5 6 

(i) Two twin adapters No. 1. 
Cii) Eight standard (Avro) 250/1,000 lb. 

bomb carriers. 
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(iii) Crutches for the 8,000 lb. H.C. 
(iv) Eight small bomb containers. 

66. Ancillary equipment.-
(i) Two X 4,000 lb. modified Standard 

hand-operated bomb winches. 
(ii) One hydraulic bomb-loading trolley. 

(iii) One set of re-action pads. 
(iv) Two connectors, type B (Stores Ref. 

4G/2327) for the 8,000 lb. H.C. 
(v) One type F release slip plus G 

attachment. 
(vi) Fuzing links for the 8,000 lb. H.C. 
(vii) Two crutching keys. 
(viii) One 4 ft. length of pole to assist 

positioning the forward stores. 

67. Bombing-up procedure.-The proced
ure is identical with that for bombing-up with 
4,000 lb. H.C. bombs, and 4 lb. and 30 lb. 
incendiary bombs in small bomb containers 
described in para. 50, 62 and 63, except that 
the crutch adjustment for the 8,000/12,000 lb. 
H.C. bombs in Station 13 must be moved 
into the upper holes before loading commences. 

1,000 lb. H.E. and 500 lb. H.E. 
bombs 
68. Table of loads.-The folIo 
gives the loads including 1, 
500 lb. H.E. bombs and e 
they are loaded. 

11 X 
4 X 

Load 

13 
12 

(I) (2) 3 4 5 6 
7 8 9 10 14 15 

11 

12 
11 

(2) I 3 4 5 6 
7 8 9 10 14 15 

11 14 15 

(I) (2) 3 4 5 6 7 8 9 10 
(I, I) (12) 14 15 

69. If the Lancaster adapter No. 4 is fitted 
in Station 13, the following loads may be 
carried. 

Load 

15 X 1,000 lb. H.E. 

12 X 1,000 lb. H.E, 

4 X 500 lb. H.E. 

9 X 1,000 lb. H.E. 
8 X 500 lb. H.E. 

70. Equipment.
(i) One (or 

required for Stat' 
(ii) One 

llA/27dt) 

StatiOft3 

2 3 4 5 6 7 8 9 10 
12 13 14 15 

a apter No. I-if 
1 and 12). 

r No. 4 (Stores Ref. 
for Station 13. 

(ill) 
Stan 

of 17 x 250/1,000 lb. 
omb carriers. 

y equipment.-
o X 2,000 lb. hand-operated bomb 

One hydraulic bomb-loading trolley. 
(ill) Fuzing links as necessary. 
(iv) One 4 ft. length of pole to position 

the stores in the forward bomb stations. 

72. Bombing-up procedure.-
(i) The general notes, especially para. 50, 

must be consulted before proceeding with the 
loading of 1,000 lb. and 500 lb. H.E. Stores. 

(ii) The N.C.O. i/c will fit the carriers to 
the stores and attach the fuzing links to the 
pistol or the fuze and to the fuzing units before 
pushing the trolley under the aircraft. 

(ill) Crutch down carriers on to the 
bombs if they are of British manufacture. 
Note • . • If the bombs to be loaded on to 
Stations 8, 10 and 12 are of American manu
facture, it is advisable not to crutch down .the 
carriers until the store is in position on the 
aircraft. This enables the stores on Stations 8 
and 10 to be pushed slightly outwards, and 
permits the hoisting of the loaded twin adapter 
into Station 12. 
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(iv) Push one trolley under the rear of 
the bomb bay,· and another under the front, 
and commence loading Qperations. There is 
no particular sequence for loading the bomb 
stations, except that the bombing-up crews 
should maintain the balance of the aircraft 
fore and aft,. and laterally. 

(v) As soon as the weight of the store is 
taken on the bomb carrier hook (and before 
the store leaves the trolley), press the test 
plunger and re-cock the E.M. release unit. 

(vi) The remaining procedure is identical 
with that for loading incendiary bombs des
cribed in para. 64. 

73. The following additional points should 
be noted with regard to 500 lb. and other H.E. 
stores. 

(i) It is impossible to load American 
500 lb. H.E. stores on a twin adapter No .• 
between American 1,000 lb. G.P, bombs. 

(ii) When bombing-up with a load 
18 x 500 lb. H.E. stores, the carrier s 
not be crotched-down on the 
Stations 4 and 6, 10 and 8,.9 a 
if American bombs are used, 
are in position on the aircraft. 
hand-operated bomb winch i 
hoist the adapters and sto 
2, 11 and 12. 

(ill) With a 4, 
lb. H.E. loa Stati 
owing to the 

s.-The following table 
oads which may be carried 

on which they are loaded:-

I x 4,000 lb. H.E. 
6 X No. 4 clusters 

(14J bombs) 

F.Sp 

Stations 

13 
(I) (2) 3456789 10 14 15 

13 
(I) (2) 3 4 5 6 7 8 9 10 14 15 

13 
12 3 4 5 6 

The remaining stations may 
be loaded with small bomb 
containers, or H.E. stores 

75. Equipment.-Standard (Avro) 250/1, 
lb. bomb carriers as necessary. 

76. Ancillary equipment.-
(i) Two 2,000 lb. Standard 

bomb winches. 
(ii) One 500 lb. Stan 

bomb winch. 
(ill) One hy 

of loads.-The following table 
oads and the stations on which the 

are load~d. 

Load Stations 

6 X 2,000 lb. H.C. 7 8 9 10 11 12 
bombs 

6 x Mk. I, 11, Ill, 7 8 9 10 11 12 
IV, or VI mines 

14 x Mk. VIII I 2 3 4 5 6 7 8 9 10 11 12 
mines 14 15 

79. Equipment.-
(i) Six 2,000 lb. Lancaster special Mk. 11 

bomb carriers for the 2,000 lb. H.C. bombs, 
of the Mk. I, 11, Ill, IV, or VI mines. 

(ii) 14 Standard (Avro) 250/1,000 lb. 
bomb carriers. 

80. Ancillary equipment.-
(i) Two 2,000 lb. Standard hand-operated 

bomb winches. 
(ii) Two 500 lb. Standard hand-operated 

bomb winches for the Mk. VIII mine. 
(ill) One hydraulic bomb loading trolley. 
(iv) Fuzing links as necessary. 

81. Equipment must be tested as follows:
(i) Ensure that the aircraft bomb release 

electric circuit has been properly connected, 
and that all bomb, selector, fuzing and release 
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switches are in the OFF position. Ensure that 
none of the indicating lamps is alight. 

(ii) Cock and test and re~cock each E.M. 
release unit. 

(iii) Place the appropriate selector switch 
in the ON position and ensure that the indicating 
lamp lights up. 
Operate the firing switch when the release 
unit should become uncocked and the indicating 
lamp should go out. 

(iv) Insert the loop of a fuze-setting 
control link in the aperture of each E.M. 
fuzing unit and try to engage the hook, which 
should not be possible. 

(v) Energise the fuzing units with the 
fuze-setting control links in position, and try, 
without excessive force, to withdraw the links. 
This should not be possible. 

82. Bombing-up procedure.-
(i) The N.C.O. must check the assembly 

number and type of mine to be loaded on each 
bomb station. 

(ii) The N.C.O. must ensure that the 
instructions in para. 50 have been carried out. 

(iii) Remove the carrier housing cover, 
disconnect the 5-pin plug from the carr· 
housing socket, and secure it on the p 
stowage bracket. 

(iv) Raise the carrier stabilizin 
their highest position. 

(v) Turn up the piv 
position to receive the 
Withdraw a short length 
winch. Push the cable bitll
the pivoting socket, aW'd 
ball-end in the ba adali . 

(vi) Push th lo"!ating piece into 
the pivoting wind in the cable 
until it is . to take the weight 
of the 

safety catch, and release 
y turning the trip pawl 

rrIer securing hook, and lower 
rrier. 

Place the carrier on top of the store, 
the crutches so that the key or suspension 

lug f the store fits in the aperture of the 
locating plate, and ensure that the sling is the 
correct one for the store. 

(ix) Slacken the sling as far as possible 
by rotating the strainer attachment handle until 
the lugs on the sling tension screw are at the 
bottom of the slots on the gear casing. 

(x) Cock the E.M. release unit by pressing 
sharply upwards on the thumb-piece of the 
trigger. Ensure that the release slip 
uncocked. Operate the test lever of the 
release unit by turning it gently towards 
rear of the carrier. If the u· . 
cocked it will not be affected 
the test lever. If the unit 
cocked it will release and m 
and tested again. Mter 
correctly cocked, press 
piece again to relieve 
the levers. 

(xi) Pass th 
the store an 
simultaQS,o 
the intern 

f the sling under 
m the sling hook, 

the sling hook with 
ever. Press the end of the 
upwards against the upper 
the release slip bomb hook, 

g the release slip. The com
ese operations is indicated by 

cks. Ensure that the release slip 
g lever has engaged its safety catch. 

1) Turn back the crutch adjusting 
s ws until the pads are clear of the store, 
·ghten the sling by rotating the strainer 

attachment handle until the sling is as tight 
as it is possible to get it by hand without 
exerting exceptional force, then rotate the 
handle back three complete revolutions to 
slacken the sling slightly. Ensure that the 
sling is kept straight round the diameter of 
the store. 

(xiii) Turn the crutch adjustment screws 
down, using only the hands, and taking care 
that the carrier girder is maintained parallel 
to the longitudinal axis of the store, and that 
the pressure on each of the four pads is the 
same. Tighten the lock-nuts on the adjusting 
screws against the adjusting screw mounting. 

(xiv) Ensure that the fuzing units are 
properly secured and that bights of cable are 
securely fastened. 

83. To raise the store, proceed as follows;
(i) Set the carrier securing hook to the 

cocked position and ensure that the trip pawl 
is released from the safety catch. 
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(ii) Wind the winch to raise the carrier 
until it engages in the housing, taking care 
that the rollers enter the carrier roller guides, 
and the spigots enter the holes in the top of 
the carrier beam. Ensure that the electric 
lead is not trapped between the carrier and the 
fuselage. The carrier is fully raised when the 
carrier securing hook turns to the locked 
position, and this is indicated by a loud click 
as the trip pawl springs over the tail of the 
hook, 

(iii) Ensure that the trip pawl is locked 
by the safety catch. If the safety catch will 
not lock the trip pawl, the load must be slightly 
lowered and raised again into position. 

(iv) Mter the carrier is secured, slacken 
the winch cable and stabilize the carrier by 
winding down the carrier stabilizing levers. 

(v) Disengage the cable ball-end and 
remove the winch. ., 

(vi) Rotate the pivoting socket 
stowed position. 

(vii) Secure the lanyard fro 
chute to the eye-bolt in the rear 
station. 

(viii) Insert the 5-pin plug i 
socket, and replace the ho . 

(ix) Additional ite 
mine.-Remove the d 
and cover, before. r .. 

acer wires 
r, and place 

r the air bomber's them as for th 
position. 

Plulll. the carriers and release 
mcraft supply. 

eck that the settings on the pre
ree with the settings laid down for 

peration. 
") Set the GROUND/FLIGHT switch to 
HT". 

(iv) Fit the bomb circuit fuse. 
(v) Check that both earth indicator lamps 

on the main electrical panel are alight when 
the button is pressed. 

(vi) Set the drum switch to "SINGLE AND 
SALVO". 

F.S./B 

(vii) Select each switch in turn and e 
that the light is on when the switch 
and off when the switch is up. 

(viii) Set the time interval as 
for the operation on the type 6 

(ix) Set the arm of the 
(x) Turn the drum s 

BUTOR", ... 

(xi) Set all s 
(xii) Press 

butor, and en 
for each swit 
switch box. 

(xiii) switches off. 
(xiv "SINGLE 

AND 

ut the master switch in the bomb 
se circuit to "OFF". 

viii) If the aircraft is not due to take off 
once, remove the fuse from the bomb 

circuit and set the GROUND/FLIGHT switch to 
"GROUND" • 

Note • • • It is the responsibility of the 
N.C.O. i/c bombing-up team to ensure that 
the bomb circuit fuse is replaced before flight. 

Loading the twin-cell launching 
chute 
85. These instructions. will be issued later. 
86. These instructions will be issued later. 
87. These instructions will be issued later. 

I'nstructions for all I·.F.F. 
loads 

P.F.F. stores-250 lb. T.I., and 
H.E. stores 
88. Table ofloads.-The following table 
gives a few of the loads which may be carried 
and the stations on which the stores are loaded. 

Load Stations 

4 X 250 Long burning T." 11 12 14 15 
4 x 250 T.!. 7 8 9 10 
6 X 1,000 lb. H.E. 123456 
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Load 

4 X 250 Long burning T.I. 
4 x 250 T.I. 
I x 4,000 H.C. 
4 x 1,000 H.E. 

6 x 250 lb. T.I. 
6 x 250 Long burning T.I. 
2 x 250 T.I. 

7 x 250 lb. T.I. 
7 x 250 Long burning T.I. 

10 x Cluster Projectile 
No. 3 

4 x 1,000 H.E. 

I x 4,000 lb. H.C. 
13 x 250 lb. T.I. 

15 x 250 lb. T.I. if the 
Lancaster Adapter No. 4 is 
fitted in Station 13 

89. Equipment.-

Stations 

7 8 9 10 
I 2 14 15 
13 
3 456 

123456 
789101112 
14 15 

I 2 3 4 5 6 14 
7 8 9 10 11 12 15 

3 4 5 6 7 89 10 14 
15 
I 2 11 12 

13 
I 2 3 4 5 6 7 8 9 10 
12 14 15 

1-15 

(i) Standard (Avro) 250/1,000 lb. bomb 
carriers as necessary for the P.F.F. stores. 

(ii) Equipment for the other stores will 
be found elsewhere in this chapter under 
appropriate heading. 

90. Ancillary equipment.
(i) Two X 500 lb. 

operated bomb winches for 
(ii) One (or two) 

hand-operated bomb 
H.E. store. 

(iii) Extra crutch 
the inboard 
4,000 lb. H.C. 

(iv) 

"\.I ....... ·u below 
and IS, if a 

in Station 13. 
loading trolley. 

91. 1J'f',rtl'I,d"'l'f'I1.-At all times 
stores extra precautions 

projectile No. 3 must 
avoid denting the casing, 

non-ejection. Before com-:-
to bomb-up, the N.C.O. i/c will 

carry out the procedure detailed 
50. 

92. The N.C.O. will then set the pre-selector 
settings as laid down for the operation, and 

chalk on each T.!. the number of the bomb 
station on which the T.1. is to be loaded. 

93. The procedure for loading P.F.F. stores 
is identical with that for loading small bomb 
containers fitted to Standard (Avro) bomb 
carriers, as detailed in para. 63. . 

94. There is no particular sequenc 
loading the stations, except that 
operator should commence 
stations while the second 
works on the rear stations. 
balance of the 
airmen getting in each 

95. If a 4,000 lb. H 
station 13, it should 
14 and 15. 

.aas,.-The following table 
mixed P.F.F. and H.E. 

be carried and the stations 
are loaded;-

4,000 lb. H.C. 
1.000 lb. T.I. 

x 500 lb. H.E. 
small bomb con

tainer (filled with 
flares) 

4 x 1,000 lb. T.I. 
(must be tail 
fuzed) . 

4 x 250 lb. T.I. 
6 x 1,000 lb. H.E. 

I x 4,000 lb. H.C. 
8 x 250 lb. T.I. 
4 x 1,000 lb. T.I. 

(must be tail 
fuzed) 

I x 4,000 lb. H.C. 
I x 1,000 lb. H.E. 
I x 500 lb. H.E. 
7 x 250 lb. T.I. 
One small bomb 

container (filled 
with flares) 

Stations 

I 2 3 4 5 6 7 8 9 10 14 I 
11 12 

13 
7 8 9 10 
(I) (2) 456 12 14 15 
3 

3 4 5 6 

I 2 14 15 
7 8 9 10 11 12 

13 
I 2 7 8 9 10 14 15 
345 6 

13 
2 
I 
3 5 7 8 9 10 15 
6 
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Load Stations 

I X 4,000 lb. H.C. 13 
Four small bomb I 3 5 6 

containers (filled 
with flares) 

4 x 250 lb. T.I. 24 14 15 
4 x 500 lb. H.E. 789 10 

I x 4,000 lb. H.C. 13 
4 x 1,000 lb. T.I. 123 5 

(Nose or tail 
fuzed) 

2 x 1,000 lb. T.!. 46 
(must be tail 
fuzed) 

7 x 1.000 lb. T.!. I 2 8 10 7 9 13 (with a 
(must be nose Lancaster adapter No. 4) 
fuzed) 

97. Equipment.-
(i) Standard (Avro) 250/1,000 lb. bo 

carriers for the P.F .F. stores as nee 

(ii) Equipment for the 
stores will be found detailed unde 
ate heading. 

98. Ancillary equipment 
(i) Two X 500 S 

bomb winches for t 

rocedure.-These stores 
carefully at all times. 

sure that each T.I. is loaded on 
bomb station, the N.C.O. i/c will 

the number of the bomb station on each 

• Before commencing to load P.F.F. 
stores the N.C.O. i/c must personally carry 
out the instructions detailed in para. 50. 

102. The loading is identical with that for 
small bomb containers fitted to the Standard 
(Avro) bomb carrier, detailed in para. 63. 

F.S./9 

Testing when the mixed I 
P.F.F. and H.E.. stores is in p 
103. (i) Plug in the carriers and 
units to the aircraft supply. 

(ii) Set the GROUND/F 
"FLIGHT" • 

(ill) Fit the bomb cir 
(iv) Set the 

firing circuit t 
(v) Check 

on the main 
the button· 

(vi) "SINGLE 
AND S 

out a light test. 
he wiring to the pre-selector 

aircraft modified to carry P.F.F. 
IS the reverse of the usual wiring 

m in Lincoln aircraft, i.e. the fixed row 
gures represents the bomb stations, and 

e figures on the movable discs represent 
the selector switches. 
Where several stations are to be fired from 
the same selector switch, each circuit must be 
tested individually. Set one disc to the 
number of the selector switch which is intended 
to fire the corresponding station, and the other 
discs to any other numbers. Select that switch 
and ensure that a light is obtained. Set the 
second disc to the number of the selector 
switch which is intended to fire the corres
ponding station, and the other discs to any 
other number, and repeat the test. Repeat 
this procedure for all the stations which are 
wired to that particular selector switch number, 
e.g.:-
Stations 1 2 3 4 
Selector switches-

1 1 1 1 To be the final 
setting 

1 HHH Test setting No. 
H 1 HR Test setting No. 
HH I H Test setting No. 
HHR 1 Test setting No. 

1 
2 
3 
4 

(viii) Put the final settings on the prc
selector. 

(ix) Set the time interval as laid down 
for the operation on the type VI distributor. 
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(x) Set the arm of the distributor to "1". 
(xi) Turn the drum switch to "DISTRI

BUTOR". 

(xii) Set all selector switches down. 
(xiii) Press the test plunger on the dis

tributor and ensure that a light is indicated 
for each switch selected. 

(xiv) Put all selector switches up. 
(xv) Turn the drum switch to "SINGLE 

AND SALVO". 

(xvi) Remove the safety pins from the 
bombs, and stow them in the drawer of the 
navigator's table. 

(xvii) Close the bomb doors. 
(xviii) Put the master switch on the bomb 

release circuit to "OFF". 

(xix) If the aircraft is not due to take-off 
at once, remove the fuse from the bomb 
circuit, and set the GROUND/FLIGHT switch 
to "GROUND". 

Note • • • It is the responsibility of the 
N.C.O. i/c bombing-up team to ensure that 
the bomb release circuit fuse is replaced before 
flight. 

De-boDlbing 

If the necessity for de-bombing arises 
the fact that the bombs have been brought 

back from operations, the N.C.O. iJc de
bombing must consult with the air bomber to 

ascertain if a hang-up has occurred. If there 
has been no hang-up the N.C.O: i/c will 
follow the instructions detailed for de-bombing 
the appropriate bomb load. 

Before opening the bomb 
107. Before opening the bomb door 
following instructions must be observed a 
times and for all classes of Th 
instructions must be carried 0 .Ci. 
i/c de-bombing along with t :-

(i). Consult the air bo 
ensure that a hang-up 

(ii) Set the 
"GROUND" . 

t the starter trolley is not 

ove the bomb station cover plates 
ect the 5-pin plugs. 

Ensure that the jettison bars are in 
safe" position and secured by the safety 

(viii) Ensure that all selector switches are 
OFF. 

(ix) Ensure that the fuzing switches are 
OFF. 

(x) Ensure that the bomb-firing switch is 
stowed in the E.M. stowage. 

(xi) Remove the photo flash as follows:
(a) Remove the 5-pin plug from the 

launching chute circuit (if fitted). 
Cb) Replace the safety pins. 
(c) Remove the dog-lead clip from 

the fuzing wires. 
(d) Remove the photo flash. 

After opening the bomb doors 
108. (i) Ensure that all safety devices have 
been replaced (see Appendix to this Section). 

(ii) Remove the fuze-setting control links 
from the E.M. fuzing units. 
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Instructions for all loads 
109. (i) Ensure that the instructions in 
para. 107 and 108 have been carried out. 

(ii) Raise the crutches or stabilizing levers 
to their full extent. 

(ill) Place the winch socket in the upright 
position. 

(iv) Slacken off approximately 6 in. of 
cable, insert the locating piece of the winch in 
the winch socket, and the cable ball-end into 
the ball-end adapter of the carrier or twin 
adapter. Ensure that the cable ball-end is. 
securely positioned in the carrier or adapter. 

(v) Wind in the cable until the· clutch 
slips, thus taking the strain of the load off the 
E.M. release hook. 

(vi) Raise the bomb station locking piece, 
pull back the release lever, and allow ~ 
locking piece to engage in and hold back the 
release lever. 

(vii) Using either the handle, 
hydraulic bomb loading trolley V. 
ment, on the "slow wind" side 
unwind the winch slowly, an 
store on to a bomb trolley p 
underneath. Disconnect the 
store, if necessary, snap dow 
covers on the aircraft, w' 
down the winch socket 
station covers. Re 
ai!-,craft. 

(viii) 
links from t 

110. 

n the bomb doors, and ensure 
locking wires securing the arming 

to the tail units are securely replaced, 
er with the. pre-prepared label. . 
.) Replace the safety devices as detailed 

in the appendix, taking care to lower the 
store gradually, as detailed in para .. 6, and 
ensure that it comes to rest gently on the trolley. 

(iv) Remove the fuze-setting control links 
from the bombs. 

(v) Strap the store on to the trolley. 

F.S./I0 

(vi) The N.C.O. i/c de-bombing 
prepare a certificate which he will fo 
the Station Armament Officer stating 
locking wires have been replaced. 

special crutch adjustment 
Its highest extent. 

g removed the bomb station 
, and disconnected the 5-pin plugs, 
re-action pads in line with the 

and-aft axis of the fuselage, fit the 
ectors to the bomb lugs, and the cable 

-end to the connectors and wind in the 
winch by hand until the clutch slips. 

(vi) Release the hook on the Type F E.M. 
release unit by pulling back on the manual 
release lever on the starboard side of the unit. 

(vii) Connect the hydraulic bomb loading 
trolley to the winches, wind the winches in 
slightly to relieve the pressure on the winch 
pawls, free the pawls, then lower the store 
slowly on to the trolley, ensuring that all 
personnel stand clear of the store. 

112. Lower the remaining small bomb con
tainers as described in para. 109 and park the 
adapter box leads. 

113. z,ooo lb. H.C., 1,000 lb. H.E., and 
500 lb. H.E. bombs.-The procedure for 
de-bombing the above stores is identical with 
that detailed in para. 109. 

114. Clusters. - The procedure for de
bombing clusters is identical with that detailed 
in para. 109, except that each cluster should 
be lowered on to a half packing case or corselet 
placed on the trolley. 

115. Mines.-
(i) Ensure that the instruct~ons given in 

para. 107 are carried out. 
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(ii) Remove the bomb-station cover plates 
and the 5-pin plugs. 

(iii) Fit the detonator placer wires (if 
accessible, and if these are required on the 
store). 

(iv) Remove the safety wire from the 
E.M. fuzing Unit. 

(v) Remove the lanyard from the eye-bolt 
in the rear of the bomb station. 

(vi) Insert the winch and lower the load 
as detailed in para. 109. 

1'9245 AI48704/G~122~1 1!4fi 1050 C & P Gp. 1 

(vii) Remove the dog-lead clip from the 
end of the sling, and allow the elastic cord of 
the sling retraction gear to swing back. 

116. P.F.F. stores.-To de-bomb P.F.F. 
stores the procedure detailed in para. 107, 
lOB and 109 should be followed. At all . 
these stores should be handled with great 

Hang-ups 
117. Hang-ups will be dealt 
ance with Command or Gro s. 
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General 

AIR PUBLICATION 2847A AND B 
Volume I Section 12 

CHAPTER 2 

1. The aircraft is equipped wit 
upper and tail turrets, electricall 
hydraulically operated, except 
of early aircraft an hydrau . 
turret is installed as an inte 
electrical supply in ch cas ken from the 
general service 1, an is therefore 
dependent on ato~ driven by the 
inboard engines 

pe F Mk. I turret (Stores 
ounted in the fuselage nose 

-bomber's station. This turret 
y aulically operated, and is fitted 
·5 in. Browning guns with flash 

rs (Stores Ref. 107K/523). The 
lation is illustrated in fig. I. The turret 
ounted in a ball-bearing mounting ring, 

which the fixed ring is bolted down to a 
supporting frame carried on the top ends of 
the nose formers. The controls, sight linkage 
and sight project into the air bomber's station, 
enabling him to operate the turret from his 
seat. The turret can be rotated to 45 deg. 
each side of the centre line of the aircraft and 
the guns elevated or depressed 40 deg. above 
or below the plane of the turret ring. The 
remainder of the turret structure and equip
ment, including the ammunition boxes (but 
excepting the lower portions of the empties 
containers) is above the level of the mounting 
ring. For full descriptive notes, and operating 
and servicing instructions see A.P.2796H. 

3. Behind the turret the space abov~ the rear 
edge of the deck plating (see fig. 1) is closed by 
a transverse drallght screen. A door in the 
screen, in conjunction with doors in the rear 
of the cupola, provides access to the interior 
of the turret for servicing. A detachable 
fairing, secured at its bottom edges by screws 
to the aircraft nose, fits over the cupola and 
fairs the turret into the fuselage. 

4. The electrical supply is taken from a 
contact breaker, type B, in panel 3P in the 
fuselage centre-section. From the starboard 
side of the nose the cable is carried along the 
supporting structure at the rear of the turret 
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ring, and together with 
lead, to box on the rear 
port' empty cartridge container. Sufficient 
slack is left to allow for the rotation of the 
turret. START and STOP press-button switches, 
which are also connected through the 
same contact breaker, are provided on the 
air - bomber's starboard panel. All other 
switch"", zzre located on 
the IOtNzzzz Nart of the turrzzz, 
reach of ' For the relevNNt ,nrlTm,lT 
chart Chap. l. For 
purposell inspection lamp, 
on thzz fzzmbor's starboard 
available. 

5. It is not possible for the stabilised auto
matic bomb sight to be used when the nose 
turret is installed, and when this bomb sight 
is required the turret must be removed and 
a fairing and ballast weight substituted (see 
fig. 9). 

btlbbet 

6. Ei±het' ±wo types may be 
(i) Glenn Martin turret armed with two 

0·5 in. Browning No. 2, Mk. II machine guns 
(Stores Ref. 107Kj93). 

(ii) Bristol turret armed with two 20 mm. 
Hispano No. 4 Mk. V guns (Stores Ref. 
7Gj791). 

(For 
Americrn 

7. BOtb 
and arr 
between .formers 
rear end of the main floor over the bomb 
compartment. The turret ring is bolted to an 
aircraft deck plate in which a circular opening 
allows the lower part of the turret to project 
into the fuselage. A longeron on each side, 
an ar~ed mrmber at formers 19 ,md 22, 

stiffeners 
the deck plate, 

of formers 1 b 
UT",'H,,,!'., and a 

IS p ovi,lzd side at the rear 
deck pls1r. fuselage roof 
detachable fairing is fitted. 

8. An outlet duct running 
on the starboasd fuselage is arrandsd 
to direct air into the turret when the control 
valve at the outlet is opened. 

9. Glenn Martin.-This turret, type 250CE 
23A, Mk. I (Stores Ref. 150Aj50) is electrically
operated and is fitted with foot-trigger 
mechanism and a gun sight incorpor~ing 
mechanical font Che t rret can 
rotated deg., 
profile-type age 
any part of thzz 

WARNI 
Great care must be taken not to move the 
mechanical foot trigger when passing through 
the limited space under the turret. 

10. Stowages are provided on the starboard 
side of the fuselage between formers 16 and 20 
for four's bnxes, and above 
box tttowages for SPSfzz 

m,Ltnzzzzted to electrkzzl 
call lamp 

of the fusehzzo 
(see fig. 2 and 3). Except for the po~~r 
services, the connections are made at the base 
of the turret, where the free section of the 
mounting, carrying the swivel joint of the 
oxygen supply and the slip rings of the electrical 
connections, is prevented from rotating by 
elastic tension oords. power connections 
are made ettlhteEor ring inside 
turret ring by assamblies, the pow os 
leads from tha carried over 
forward face panel in the 
section of formlce turret is 
through the turret ring, and an earth connection 
is made to one of the holding-down bolts of 
the adaptor ring, under the forward port side 
of the deck plate, to ensure good contact. Use 
has been made in this instance of wiring 
primarily intended for the alternative fitting 
of a Bristol 17 

12. The powae 
contact breakal'. 
fuselage centra' l"AHl.l.li, 
by START and 
control panel 
routing chart 

is taken from 
panel 3P in 

wdich is controlled 
on the tune x 

and the relevant 
6, Chap. 1). The 
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supply to the START and STOP buttons is taken 
from a 5 amp. fuse VV4, also in panel 3P, 
the STOP circuit being controlled by a switch 
on the turret control panel. For economy a 
resistance unit is introduced in this circuit 
which passes only sufficient current to maintain 
the contact breaker in the "closed" position 
after it· has been closed by the operation of 
the START button. 

13. For a complete description of the turret 
see Tech Order AN-11-45BB-4. 

14. Bristol.-This turret is a type 17, Mk. I 
(Stores Ref. 50A/116). The turret, which is 
illustrated in fig. 4 and 5, can be fitted in all 
aircraft incorporating Mod. No. Lincoln/I407, 
by the addition of Mod. No. Lincoln/1461 
(removable fittings). Due to the size of the 
sub-structure the passage way at the turret is 
restricted, and it is not possible to pass beneat.IL 
it. The gangway on the starboard side shoul! 
be used, in order to avoid the electrical 
other service connections on the port si 

15. The turret is electrically-o 
alternative hand operation, ex 
pneumatic cocking system, and 
continuously through 360 d 
direction. Interrupter gear 
from damaging any part 
ammunition, 361 roun 
51 rounds in the le 
in each of 
The links 

tic cocking system is supplied 
es d air from a storage bottle at 
of the turret sub-structure. The 

dependent of the aircraft pneumatic 
, but can be charged from the latter in 
or on the ground. A supply from the 

system terminates, at former 20 on the 
ard side, in a control valve and a flexible 

pipe which can be attached to a charging unit 
on the turret. 

17. One half of the turret cupola is secured 
only by quick-release catches (see fig· 4), and 
can be used as an emergency escape exit and 
for servicing. 

F.S./2 

AIR PUBLICATION 2847A AND B 
Vol. 1 Section 12 Chap. 1 

18. The electrical power, intercommuni 
and oxygen services are introduc 
rotating turret joint, mounted at the b 
the turret concentrically with the t 
(see fig. 4 and 5). The interco 
socket is at the right of the gunne 
external rotor contains the . 

An 
hes 

ternal 
d from 

hich mates 
e uselage floor. 
e at the bottom 

the turret supply 

which contact the slip r' 
stator, and the latter i 
rotating by a pr' . ng 
with a bracket 
The oxygen co 
of the stator, 
pipe passes 
upper end. 

19. T 

a swivel joint at its 

rvice joint is made up of 
ottom units (see fig. 4), with 

s numbered upward from the 

unit: Power supply (1 and lA 
ve, 2 and 2A negative). Turrent bonding 

3A). 
Middle unit: Start and stop switches (5, 7 

and 9). Press-to-transmit switch (10 and 12). 
Call lamp (14). Spares (4, 6, 8, 11, 13 and 15). 

Top unit: Intercommunication (Mic. 17 
positive, 19 negative. Tel. 18 positive, 16 
negative). 

20. The power supply to the control panel 
on the port side adjacent to the turret is 
identical with that provided for the Glenn 
Martin turret, i.e. the main supply is taken 
from a contact breaker, type B, in panel 3P 
in the fuselage centre section, and the supply 
to the START and STOP control buttons from a 
5 amp. fuse VV4, also in panel3P (see relevant 
routing chart in Sect. 6, Chap. 1). START and 
STOP buttons are provided both in the turret 
and on the control panel, and it is, therefore, 
necessary for the circuits to be arranged as 
follows:-

(i) The START buttons wired in parallel, 
.enabling either to make the circuit. 

Cii) The STOP buttons wired in series, 
enabling either to break the circuit. 
The switch on the control panel must therefore 
be OFF, as stated on the adjacent label (see fig. 3). 
The resistance unit in this circuit passes only 
sufficient current to maintain the contact 
breaker in the "closed" position after it has 
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been closed· by the operation of the START 
button, and is introduced to give economical 
use of power. The main fuse box is at 
the lower centre of a panel forward of the 
gunner's seat. 

21. For a complete description of the Bristol 
turret, type 17 Mk. I, see A.P.2768E. 

Tail turret 
22. The tail turret, Boulton Paul type D Mk. I 
(Stores Ref. 50AjI23), which forms the rear end 
of the fuselage, is armed with two 0·5 in. 
Browning guns with flash eliminators (Stores 
Ref. 107Kj523) and is electro-hydraulically 
operated. The turret can be rotated to 85 deg. 
each side of the fore-and-aft centre-line and 
the elevation-depression range is 45 deg. 
above or below the plane of the turret ring. 
The mounting consists of a ring which projects 
aft from former 41 and is supported by tubular 
struts. A fuselage end fairing in which access 
doors are provided encloses the lower part of 
the turret below the ring (see fig. 6). 

23. The turret is built up on a turntable 
which is free to rotate on a fixed ring attached 
to the fuselage. Enclosed in a glazed structure 
above the turntable are the guns with 
mountings and sighting equipment, 
gunner's controls and seat. Below 
electric motor and hydraulic 
assembly, the hydraulic to 
rotation and gun elevatio . 
point the slip ring unit. 
the bottom roller unit to w 
ducts in the fuselage ar..,att 

24. Ammunition carried' two boxes 
(1,110 rounds eac o'4tucts (350 rounds 
each) leading fr oxes to the guns. 
The total a each gun is therefore 
1,520 oximately, including 60 

e turret itself. The boxes 
s in the fuselage roof at 
D, just aft of the bomb 

. 8), and the ducts extend aft on 
mto the rear fuselage, passing above 
door on the starboard side and over 

ail plane, before dropping down to the 
bottom roller unit at the base of the turret 
(see fig. 7). An auxiliary feed assister is fitted 
to each duct between formers 33 and 34, and 

is automatically controlled by the tightening 
or slackening of the ammunition belt in the 
duct. 

25. The turret is provided with sliding doors 
behind the gunner, and the rear end of the 
fuselage is closed off by a pair of draughtpro 
doors. Hot air is introduced to the 
from the duct running down the star 
side of the fuselage, and is co rolled b 
butterfly valve just forward 0 

26. Oxygen, intercommunica 
power services are introduc 
slip ring unit at the base 
oxygen cut-off valve is 
fuselage adjacent to 

c 
ble 

t. The 
Ide of the 
is opened 

by removing a woo pi om the clip 
which would nor ive the end of the 

economiser and 
in the turret. The 

table gland joint below 
is prevented from moving 

ery pipe. 

delivery pipe. 
ftowmet.Er 
fixed pMt" 
the slip 
by 

d portion of the slip ring unit 
rings is prevented from moving 

attachment of the ammunition ducts 
ottom roller unit which forms part of 

me assembly. The brush portion consists 
o two brush holders which rotate with the 
turret. The slip rings are identified by letters 
and connect the following circuits (see fig. 6):-

Main supply to turret (A positive, P negative) 
Call lamps (C, E and G) 
Intercommunication system (H, J, K and L) 
Disengaging gear remote control, for 

casualty evacuation (M) 
Auxiliary feed assister (N) 
Available for position indicator but not used 

(B, D and F) 
(See relevant routing chart in Sect. 6, Chap. 1). 

28.. The main supply is duplicated, separate 
supplies being taken from two circuit breakers, 
type A, one in panel 2P and one in panel 3P in 
the fuselage centre section (see relevant routing 
chart, Sect. 6, Chap. 1). Supplies to the 
auxiliary feed assisters and the casualty 
evacuation control are taken from 3DB on the 
port side of the fuselage rear centre section 
(40 amp. fuse Ref. TT3). The casualty 
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evacuation control consists of a push-button 
on the port side of the rearmost fuselage 
former (No. 41). If the gunner should become 
a casualty with the turret partially rotated, the 
driving mechanism can be disengaged by 
pressing the remote control button, and it is 
then possible to sit on the walkway forward of 
the turret and pull it round by hand. 

29 •. A full description of the installation of 
the B.P. type D turret in Lincoln aircraft is 
contained in A.P . 1 796J . 

Servicing 

General 
30. The front and mid-upper turrets draw 
ammunition from direct-mounted boxes btl 
the rear turret supply is by means of ducts, 
leading from ammunition boxes mounte . 
the fuselage roof. For detailed descri 
of turrets, see:-

A.P.2796H-Boulton Paul, 
A.P .276BE-Bristol, type 17 
Techn. Order AN-ll 

Martin, type 250CE. 23A 
A.P.2796J-Boulton 

All the turrets are two guns of 
0·5 in. calibre tol turret, type 17 
Mk. I, w . alternative in the 
mid-upper is armed with two 
20 mm. Hi . 4 Mk. V guns (Stores 
Ref. 7G~I) descriptive notes on:-

flcan hine guns, see A.P.1641L 
~s, see A.P.1641F. 

an electrical supply is required in 
urse of ground servicing, an external 

y should be connected to the ground 
t on the starboard side of the fuselage 
ft of the main plane. The capacity of the 

aircraft batteries is not adequate when the 
generators are not charging. 

Ammunition supply and loading 
32. General.-Loading labels or stencilled 
notes which give instructions for loading 

F.S./3 

ammunition into the boxes are provided 0 
boxes for the front and both types 
upper turret. Additional notes, and ins 
for loading the rear turret ammunit' 
are given in the following parag 

33. A belt making and br 
Ref. BDJ2539) should be u 
breaking the ammunition 

34. Ammuni 
Each of the t 
type F Mk. I 
detachable b 
mounted ou 

xes, e turret.
in tte Boulton Paul, 

. supplied from a 
tty of 230 rounds, 

two vertical members 
Each belt is stowed in its 

yers and fed to the side of 
through a duct which 

feed roller and a conical roller 

of the tu 
box in 
the 

ts a 90 deg. twist to the belt. 
of a draughtscreen, attached by 

asteners at the rear of the turret 
nting, discloses two panels with Dzus 

s eners. These panels form the rear contour 
f the turret cupola, and provide access for 

removal and replacement of ammunition 
boxes, and for loading the guns. Spent 
cartridge cases and links are ejected into fixed 
containers, the lower portions of which are 
below the mounting ring level. These are 
emptied through quick-release doors (see fig. 1). 

35. Ammunition boxes, Glenn lt1artin 
mid-upper turret.-Four spare ammunition 
boxes for the Glenn Martin type 250CE 23A, 
Mk. I mid-upper turret are stowed on the 
aircraft main floor, on the starboard side, 
between formers 16-17, 17-18, IB-19 and 
19-20 (see fig. 7). Each box is radiused to 
conform to the contour of the armour plate 
on the lower assembly of the turret, and has a 
quick-release pin retained by a slave chain. 
Spare empties bag stowages are provided above 
the centre pair of boxes, with tension cords on 
fuselage stringer 9 and hooks in stringer B. 

36. The ammunition boxes are not inter
changeable from left to right-hand guns after 
loading. Each box is installed by sliding the 
rollers at the top edge of the box into the 
channel track which is part of the turret 
structure and by engaging the guide at the 
bottom of the box with a retaining strip on the 
lower armour plating; the box is then moved 
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along the track until it locks in position. When 
all four boxes are installed the adjoining belts 
of each pair of boxes are c,onnected with an 
extra round of ammunition. The rear cover 
of the feed assister, between the two gun 
mountings, is opened and two 35-round belts 
lowered through the feed assister, so that one 
end of each belt can be connected to the end 
of the belt in the inboard ammunition box 
and the free end of the 35-round belt engaged 
with the retaining pawl of each gun. Removal 
of the ammunition boxes is accomplished by 
turning the latch handle (fig. 7) inboard of the 
box through one quarter turn and holding it 
in that position whilst disengaging the box 
rollers from the supporting track. 

37. Ammunition boxes, Bristol mid
upper turret.-One fixed ammunition box 
containing 310 rounds is provided for each of 
the two guns, 51 additional rounds being 
carried ill the lead-up to each gull. No spare 
ammunition is carried. Spent cartridge cases 
and links are ejected into a container (see fig. 4). 
The empties container fits in sockets on the 
sub-structure of the turret, and its neck can be 
detached from the spent cartridge case chute 
by the latch - hooks at each side. The 
ammunition boxes are loaded from inside 
turret. Raise the gunner's' seat to the par 
position, disengage the mouth plates 
spent cartridge case containers, and 
the lid of each ammunition box. 
hinged to the inner face of 
of each box should be r . 
section of the box first, t 
front of the box with its nos 
placing the belt in layent> 
layers drop the 10 t hi flap to its 
horizontal positio . s.ports the noses 
of the next layers ents mis-alignment 
of the belt' to load in layers, 
loweri ap between each set of 
two la belt is level with the top 
of r which divides the box. 
Lo he rear section and load 

rear, ut drop the lowest hinged 
e first two layers and lower the 

s in turn between each succeeding 
f layers until the top layer is level with 

the rch, and with the belt leading forward. 
Lead the belt over the existing layers in the 
front section, lower the first long hinged flap, 

and load two more layers, then bring the free 
end back and up through the feed mouth of the 
box. Lower the shorter top hinged flap but 
do not load above it. The belt end must 
terminate with a double link. 

38. Ammunition boxes, tail turret.
Ammunition for each gun on the Boulton B 
type D Mk. I, Series 2 tail turret, is su 
from a box in the IU!ieJ~lge 
(see fig. 8), through ducts 
to the base of the 
boxes are contained in 
from the fuselage roof 
and 22D. The outer 
divided into panels 
hinges, the upper 
to the lower, 
partially or 
Win~ nuts 

is 
piano 

attached 
to be 

as required. 
in the closed 

loading door is 
floor, on the centre 

formers 22 and 22A 
.... 1L111.1~ .. belts feed from the 

over rollers and a swan
are then guided along the 

the ducts (see para. 40). 

box contains approximately 1,110 
. The ammunition belts are loaded in 

eparate lengths which are joined up as the 
operation proceeds, and the lower section of 
the hinged side of the box is closed when 
loading has reached the level of its upper edge. 
In both boxes the ammunition should be 
layered with the bottom layer starting at the 
forward end and running aft, and the bullet 
noses pointing to starboard. 

40. Ammunition ducts.-Ammunition is 
drawn by the tail-turret guns from the 
ammunition boxes along channel-section ducts 
connecting the boxes with the turret. The 
two channel members comprising the ducting 
face inwards and are mounted on consecutive 
formers (22E to 31 inclusive) by suspension 
brackets, but from that point are supported by 
tubular stays on formers 32 to 36 inclusive. 
The ducts pass through slots in the supporting 
woodwork of the draught-exclusion doors at 
former 38, are supported by tubular stays at 
former 39, and converge downward to an 
aperture at the base of former 41, where the 
duct from the port side is uppermost (see 
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fig. 7 and 8). The duct rear ends are flanged 
for attachment to the turret belt guides, the 
belt then being drawn upward over rollers. 
The twin channels forming the ducts are 
jointed between formers 26-27, 29-30, at 
former 33, between formers 34 and 35, and 
have their final joint forward of former 41. 
These joints are formed at the abutment of 
the channels by flanged plates bolted through 
the top and bottom faces of the channels. 
Access points are provided in the inboard 
channel of the starboard duct and the outboard 
channel of the port duct at the following 
stations :-between formers 28-29, 35-36, 36-
37, and 38-39. Access is provided by a 
small door in the side wall of the channel, 
hinged at the forward end and retained by a 
looped pin at the rear. The channel structure 
is reinforced at such points by light gauge strip, 
making a box section spot welded around the 
channels. Approximately 350 rounds alt 
contained in each duct and these are linked up, 
on loading, to 60 rounds (approximately 
the turret ducting for each gun. 

41. Alignment of duct.
duct channels, and freedom fro 
can be checked by running a 
with dummy cartridges alon 
of the duct. Care should b 
no internal obstruction . 
of the ends of the c 
jointed (see para. 
these points 

42. Fee Glenn Martin 
and Bristo -upper turrets and the 
Boulton ~a urret incorporate a feed 
assister lMit, the gun chassis supports, 
whi . fts t~ '9 mmunition belt to the gun 
br e"'basic principle is similar for 

a motor-driven shaft carrying a 
ide-pitch sprockets which engage 

se and case of each cartridge in turn and 
their travel when tension is applied to 

elt, such tension causing a switch to close 
hus start the motor. Independent fuses 

for each tail turret motor are mounted on each 
side above the control panel. The Boulton 
Paul tail turret supply is further assisted by a 
pair of auxiliary feed assisters (see fig. 7), 
mounted one in each duct between formers 
33 and 34. On the port side the operating 
motor is above the duct but the starboard unit 

F.S./4 

is below the duct channels. These au 
assisters have manually-operated "fi 
"locked" position controls rnounte 
units. The rate of feed of each a 
belt adjusts itself to the pull of th 
auxiliary feed assister has its own· 
on the unit; removal is a . 
disconnecting the supply I 
block and removing nine 11 

each side of the . ng b 

43. Nose 
panels 0 
motor 

he detachable rear 
ive access to the electric 

ydraulic jack for elevation 
the guns. (The flexible 

jo connections of this jack can 
ed from below, looking up from 

bomber's position.) The main 
connections are made on the port 

of the base; all switches and fuse boxes are 
ted on a control panel in front of the air 

and 
pi 

omber; oxygen supply is independent of the 
turret, being installed with the intercommunica
tion and call-lamp services in the air bomber's 
compartment. 

44. Mid-upper turret.-Power plugs and 
junction boxes for the Glenn Martin turret are 
positioned on the port wall of the fuselage 
between formers 19 and 20, and the control 
panel is nearby between stringers 8 and 9, 
forward of former 19 (see fig. 3). The power 
lead is attached to terminals on the port and 
starboard sides, forward, below the adaptor 
ring, and it should be noted that an earth 
connection is taken from one of the holding
down bolts of the adaptor ring (fig. 3). Oxygen 
supply is through a high-pressure swivel joint 
to a regulator on the right-hand side of the 
gunner, at which station is located an inter
communication junction box with leads and 
attachment plugs; the microphone switch is 
located on the left control grip. Intercom
munication, call-lamp and oxygen services 
connect from the base of the turret to the 
aircraft supply lines on the port side of the 
fuselage. 

45. Bristol Type I7 turret.-Power, 
intercommunication, call-lamp, and oxygen 
connections are made at the base of the turret, 
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on a stator-rotor assembly which forms a 
rotating joint (fig. 5). The oxygen pipe union 
is at the bottom of the assembly and Breeze 
connections are made on the body of the rotor 
housing. The gun cocking system employs 
compressed air supplied from a bottle mounted 
below the turret understructure. This bottle 
has two pipe connections, one to a filter and the 
other to a pressure gauge. From the latter 
pipe aT-piece provides connection to a 
charging union mounted with the gauge on a 
panel fixed to the rear vertical member of the 
turret structure. To charge the bottle from 
tpe aircraft compressed air services, centralize 
the turret with the guns pointing aft and couple 
to the bottle a flexible pipe which leads from a 
control valve mounted on the rear face of 
former 20, 32 in. above floor level, on the 
starboard side. Inflate the bottle to 450 lb. 
per sq. in. 

46. Tail turret.-Oxygen, power, inter
communication, and call-lamp connections 
are accessible through an inspection door in 
the base and sides of the aircraft fairing which 
extends aft, under the turret mounting, from 
former 41 (fig. 6). A fourth door, at the rear 
end of the aircraft, is uncovered when the 
turret is rotated to either side of the fore
aft position. These doors also give acc 
the electric motor, slip ring unit, h 
generator, and bottom roller unit to 
ammunition ducts are attac 
control valve is in the fuselag 
just outside the turret, b 
flowmeter are inside the 

Removal and 
47. Nose turre 
after a lever 

s can be removed 
the chassis of each 

oc ed. Before removing 
t, it is necessary to dis
handles proper and to 

control tubes to prevent 
possible damage. For detailed 

ructions see fig. 1. Replacement 
rsal of the removal sequence. The 

front 
or refi 

used in the system is: Fluid, aircraft, 
hy ulic, mineral base (Stores Ref. 34A/159). 
Six pints approximately will be required if the 
system has been drained. 

48. Nose fairing.-The method of fitting a 
nose fairing and balance weight in place of the 
nose turret is illustrated in fig. 9. 

49. Mid-upper turret, Glenn Martin.
Instructions for the removal of this turret 
are given in fig. 3. The alternative method 
slinging will be required on any aircraft 
which provision has not been made 0 
turret for fitting sling Stores R . 50H/ 
Re-installation is a reversal r of 
alternative removal methods. 

50. Mid-upper turret, 
Instructions for the remov 
given in fig. 5. The folIo 
for removing the guns 

(i) Mter remo . 
panel (see fig. 4 
unloaded and 
as desc . ed 

(ii) 
gun c 
gun 

gency escape 
re that the gun is 
t feed mechanism 

, Vol. I, Chap. 11. 
the banjo union of the 
from the adaptor on the 

h the electric cable from the 
lenoid by unscrewing the knurled 

t and removing the socket. 

uts. 

Detach the bridge piece from the gun 
ting cradle by slackening the two knurled 

(v) Unscrew the recoil spring buffer stops 
and slide the gun backward until the four 
splines on the gun body are disengaged from 
the slides in the gun mounting cradle. 

(vi) Lift the gun clear of its cradle and 
draw it backward until clear of the draught 
excluder seal. 

(vii) Replace the bridge piece on the gun 
cradle. 

51. Instruction labels in the turret indicate 
the method of rotating the turret and elevating 
the guncradles manually. When the hand 
operation mechanism is no longer required 
the knob of each disengaging mechanism must 
be slowly returned to its IN position, and the 
hand operation handle moved in each direction 
until the clutch is fully engaged. When this 
occurs the hand operation handle will no longer 
operate the drive. The handle must then be 
removed and stowed in its spring clips at the 
rear of the turret mounting ring. 



This leaf issued with A.L. No. 41 
December, 1945 

AIR PUBLICATION 2847A AND B 
Vol. I Section 12 Chap. 2 

Turrets 

52. Installation of the turret is a reversal of 
the removal sequence. 

53. Tail turret.-Auxiliary equipment is 
mounted at the rear of the turret. To remove 
the fairings of this auxiliary unit, detach the 
lowermost fairing first. This is held by four 
2 B.A. bolts and anchor nuts, which can be 
reached through an access hole immediately aft. 
Detachment of the upper fairing, by removal 
of the three uppermost bolts through the 
armour plating, will disclose six Breeze plugs 
mounted, in two groups of three each, on angle 
brackets attached to the turret rear armour 
plating; also the three 1\ in. bolts each si~e, 
holding the castings forming the upper slde 

F.S.,'S 
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members of the auxiliary unit to lugs 
at the base of the turret just above the 
ring (fig. 6). Then withdraw 
and disconnect spring clip and 
port side of rear armour 
aerial feeder aft of former 
with great care from 
unit complete. The 
services and the ammUllllL. 

be 
shown in fig. 
of the above 
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OETAIL OF ATTACHMENT 
OF SLING AT POINT A 

AP. 2847 A It 

AIRCRAFT 
DECK PLATE 

REMOVAL .INSTRUCTIONS 

FIC. 

I 

SWITCH OFF POWER AT TURRET SUPPLY 

PANEL - STARBOARD SIDE OF AIRCRAFT. 

2 UNSCREW. UNBOLT AHD REMOVE FAlRINC. 

:5 DISCONNECT TURRET SUPPLY LEADS AT 
TERMINAL BLOCK AFT OF PORT EMPTIES 

CONTAINER. 

4 RE"'OVE NUTS FROM TWELVE HOLDIMC DOWN 
BOLTS ON TURRET RINC (a LONC BOLTS 
FORWARD AND 4 SHORT BOLTS AFT). 

5 ATTACH SLIMe TYPE F (STORES REF. SOH/I 2] ) 
AND REMOVE TURRET FROM AIRCRAFT. 
CREAT CARE MUST' BE TAKEN TO ENSURE THAT 
CONTROL MECHANISM DOES NOT FOUL SUPPORT 
STRUCTURE. 

'le. 

NOSE TURRET-BOULTON PAUL TYPE F . . 
PP4158 H IG4067 2146 1050 ca P Gp. 9~ .4. 



CUPOLA 

FOUR-POINT 
SLlNe WITH LInKS 

ADAPTOR RINC 

BACK REST or 
C.UNNER'S SEAT 

ElEVATION 
HOTOR 
CEHERATOR 

TURRET 
rAIRINC 

TURRET 
SUPPORT 
STRUCTURE 

ATTACHMENT PLATES rOR 

A.Po 2847 A 8. 8 

TEHSION CORDS ------~ 

OXYCEN CONNECTION 

PlC. 

REf. 50H/m.) 

TERMinAL 

TERMINAL 

2 MID-UPPER TIJRRET·GLENN MARTIN TYPE 250([ 23A,MKI (I) 2 



rh/, /eo(' Issued • ..,11 A.L. No.4 , • Dec. 1945 

A.I! 2147 A & B 

ARMOUR 

• • 
• • • 

FIC, 

REMOVAL INSTRUCTIONS 

I. SWITCH OFF POWER SUPPU TO TURRET 
(SEt: D~TAIL D). 

2. UNSCREW Z U. SCREWS 

FAIRINC FROM FUSELACE. 

3. 

ARE 

TWELVE 10LTS SECURIMC ADAPI'OR 
TO AIRCRAFT DECi PLATE. 

ATTACH SLlNC STORES REF. SOH/a. 
TO LINKS PROVIDED' LIFT TURRET 
CLEAR OF AIRCRAfT. 

ALTERNATIVE MET~OO OF SLI"tINC TURRET. 

PROCEED AS ABOVE TO ITEM 5 THEM ~ 

6a. ELEVATE CUNS TO APPROX.IO'IY HAND. 
REMOVE NUTS t WASHERS FROM TOP OF 
TEll STUDS PASSIMC THROUCH EXTERNAL 
RI8 OF CUPOLA. 
CAUTION. 
STUDS MUST NOT 8£ ALLOWED TO TURN IN 
TURNTAlLE OR MAL-ADJUSTMENT WILL 
RESULT. - SEE DETAil, • 

6b SLIP OFF CUPOLA I ATTACH SLlNt, 

3 MID-UPPER TURRET·GLENN MARTIN TYPE 250CE 23A.MKl (2) 
fiG. 

3 



FRONT PANEL 

RUNNER 
I 

A.p. 2847A & B 

SLIDING PANEL R.H. 

-;~~::;liid~JIi~~- - .PLUN« -;-: CATCH 

TURRET RING ... I.II ______ ~.:: 

AIR PRESSURE ~AU~ _______ ....... 

OXYGEN PII'I,------~'_I___::t\,I 

AMMUNlnOll 8OX:ES------;4.,!f--=~1ttT .. 1r ..... 

OlIYCEN 

CUPOLA 
ATTACHMENT 

HOLES FOR PlUN~ER, - CATCH FOil 
CATCH ). ATTACHMENT LEVER 

. :... ,/ 

EMERCENCY ESCAPE 
PANEL 

DETAIL OF CUPOLA (2) 

STUD·-__ -....I.v 

DETAIL OF 

FRONT AND 

REAR UFTlNG 
EYES 

OUTftICOCER 
IEARI"C -~~-,.::::-
BRACKET 

DETAIL OF CANVAS EMPTIES 
CONTAINER 

ID - UPPER TURRET • BRISTOL TYPE 17 (I) 4 



ThIS lea( Issued with A.L. NoA I . Dec. 1945 

A.! 2847A & B 

CAP 

• 
tEAIIINC 'IIACKE~~··T. 

'0' .. . 
,I •• 
. •..... 

NOT ESSENTIAL, 
RT TAIL so THAT 
HC POSITION IEfOll£ 

EO. 

MMUNITION fROM TURRET AND 
UNS. (SEE PARACRAPH 50 OF 
PTER). 

EMERCENCY ESCAPE PANEL FROM 

TOP ASSEMILY 
.RACKEl 

FlONT 
IfTlNC EYE 

CUPOLA 
BASE IIINC 

I 
i 

DETAIL OF FRONT LIFTING EVE 
LOCATION.(REAR LIFTING EYE OPPOSIT£~ 

PULLlNC BACK LATCH HOIJKS ON EACH 
SIDE. IIEMDYE EMPTIES CONTAINERS BY 

L1FTlNC OUT OF ENCACEMENT WITH SOCKETS 
ON UNDERSTIIUCTURE. 

6 FULLY ELEYATE CUN CRADLES BY HAND 
MECHANISM. 

7 DISCONNECT THREE BREEZE PLUCS fROM THEIR 
SOCKETS (SEE FIC. 3). 

IY PULLlNC DOWN TWO KNOBS, ONE 
ON EACH SIDE, AND THEII PUSHIIIC FORWARD 8 
TWO SIMILAR KIIOBS AT TOP. 

DISCONNECT AIRCRAfT OXYCEN SUPPLY PIPE 
FROM ELBOW UNION ON TURRET OXYCEN 

I. 

5 

DETACH CUPOLA IY REMOYINC TWO i INCH 
I. S. E NUTS AND WASHERS fROM TWO 
CUPOLA ATTACHMENT STUDS. ONE OH EACH 

SIDE Of OUTRICCER IEARINC IRACKETS, ANII 
TWO ! INCH B.S. F. BOLTS AT FRONT AHD 
REAR OF CUPOLA BASE RINC. RAISE AHD 

REMOYE CUPOLA. 

5 DETACH NECKS OF EMPTIES CONTAINERS IY 

PIPE ay UNSCREWINC UNION NUT. ALSO 

DETACH PIPE CLAMP SUPPORT BRACKET fROM 

DXYCEN SUPPLY PIPE IN AIRCRAFT. 

9 REMOYE TWELYE flXINC BOLTS SECURINC 
TURRET TO AIRCRAFT DECK PLATE. 

10 ATTACH SLINC TYPE It t STORES REF. so H/m) 
RAISE AND REMDYE TURRET. 

IG. 

MID-UPPER TURRET • BRISTOL TYPE 17 (2) 5 
"4~' M /G4067 1/46 1050 C & p Cp 'it / .. , 



REAR 

REMOVAL INSTRUCTlONS~ 

REMOVE FAIIIINC. AT BASE OF UNIT 
(SEE DETAIL .) AND UNBOLT FAIRINt 
AT OF 12 §fur I AT GGIITIIIUE TO 
SUPFCl~t FAltftL 

WIHrf>tAW 
CLI1' 1'tO 
PLUtS AT t. 

OlttfJtNECT tF~fN' 

S~tt" REMt1f£ 

DISttttECT AFT CiF 
fORt£0t 40 CARE~fgH WITt~HW 

IT FROM FUSE LAtE. REMOVE FAIRIN'. 

DIStfH$t4t(.T EUEURICAL 
OXYttt PIPE AT TUt¥ZH 
(SEE DETAIL Al. 

) 

\ 



This leaf issued with A.L. NoA I . Dec. 194) 

AP. 2847 A &B 

FORMER ~2' FORMER 22 C FORMER 220 

t IL OF A TYPICAL 
TACHMENT OF AMMO. 

DUCTS AT FORMER 2S 

REMOVAL INSTRUCTIONS DETAIL OF A TYPICAL 
FOR AMMUNITION BOXES ATTACHMENT OF AMMQ. 

I. UNIOLT CLAMPS AND 
CLIPS FROM SWAN 
"ECI Of AMMUNITIQI 
BOXES AND REHOVE 
AMHUIIITIOII OUCn. 

2. REHOVE IOL T5 FRDH 
AMMUltlTION BOX 
HOU"TIIICS AIID 
REMOVE IOXES. 
FOIl CLARITY 3 lOLl"'; 
ONLY ARE SHDWN. 

DUCTS AT FORMER II 

VIEW SHOWING SECTION 
THROUGH AMMUNITION 

DUCT 

AMMUNITION LOADING DOOR LOCATED BETWEEN 
FORMERS 22' 22A IN CENTRE OF AIRCRAFT FLOOR 

Fie. Flli. a AMMUNITION DUCTS & BOXES - TYPE D TURRET 8 
pp~lS8 M IG4061 2/46 IO~O ca PI;". '69 14) 
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