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A.P.-aA .. e, VoL r 

.1 Name ... 
Type ... 
Duty ... 

LEADIlfG PAB'1'ICULABS ~ 
... •.. ... Fourengioe. mid-wingmo 
... ... ... Lancaster I and III ~ 
... ... ... Heavy bomber and . r 

PRIN::D=IONS ~~ 
Span ... ... .•. ... 102 ft. 0 ~~. 
Length, tail up ......... 69 ft~. 
Length. tail down ......... 68 ft 
Height. tail up. to top of fins ~: I 

Height. tail down, to top of whip aerial... It ~ '. 

Aerofoil section. root ... .~ ~'C'A'23018 
Chord, at root ... ... ... ~ ~ 16 ft. 0 in. 
Chord. at wing tip joint (43 ft. 2·6 in"lJi':''' 

centre-line of fuselage) .... . 9 ft. 2·43 in. 
Incidence ... ... .. '" . 4· 
Dihedral. outer plane. on dum.. ... 7° 
Dihedral. outer plane. on t spar 5° 19' . 
Aileron span (actuallen 17 ft. 31 in. 
Aileron mean chord... 2 ft. 6 in. 

~ Tailplaae 

~ ~hQ~" . g e~~tor) 
Incidence.. . . ... 

• AREAS 
M9le,~cluding ailerons (gross) 
Ma , including ailerons (net) 

. ons. total, including tabs 
Trimming tabs (two) ... '" 
Balance tabs (two) .. , ... 

Elevators, total including tabs '" 
Trimming tabs (two) 
Balance tabs (two) 

Fins and rudders, total. including tabs 
Rudders, with tabs 

Trimming tabs (two) 

F .s./1 

33 ft. 0 in. 
7 ft. 0 in. 
2° 30' 

1,300'0 sq. ft. 
1,205'0 sq. ft. 

85·5 sq. ft. 
1-4 sq. ft. 
2·2 sq. ft. 

146·0 sq. ft. 
237·0 sq. ft. 
87·5 sq. ft. 

2·9 sq. ft. 
4·2 sq. ft. 

111-4 sq. ft. 
41·2 sq. ft. 

2·2 sq. ft. 
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CONTROL SUKFACES-·SETTINGS AND RANGES OF MOYEMENT 

Aileruru; Up 16°; down 16° 
tUnitar di"."nS'ions ml4Suf'l'd on cltord of arc of trai/in, edgl') ~ 

Trimming tahll... Up 19°; down 19° ~ 
Elevators Up 28°; down 141" 

Trimming tabs... Up 6°; down 6° 0 
Trimming tabs linear travel .. , 0-58 in. up and down 

nudders Inwards 221°; outwards 221~ 
Trimming tab ... Inwards 22°; outwards 22° 
Trimming tah linear travel .. - Dol.,.~'56in~rd!l and ~OUKn\TdS 

Flaps... ,... If 

UNDERCARRIAGE • 

IIaiD wheel 1IDitl fQ 
... ... Two retrac~e. .' le wheel 

struts 

Type ... 
Units~' sack-absorber 

Track... 23~t .. 
Shock-absorber struts ~ I - eumatic 

Air pressUTt' (no load) ... 99 '. in. 
Wheels ~ .2238 (17·5in. x 19in.) 

Tyres SK.A.641 (24 in. X 19in.) 
Tyre pressure .jsq. in. 

Brakes ... nlop pneumatic AH.8039 
Working pressurt' * Ih./sq. in. 

1IDit 
~ype ... ... ...~.. ... ... Non-retractable. cast?ring 
Shock-absorber strut .. .. ... Dowt)' oleo-pneumatIc 

I Air pressure (no l~. ... 650-7110 Ib.;sq. in. 
Wheel ... ~ ... ... ... Dunlop AH.80J3 or SK.A.AA7 

(to in. x 10 in.) 
Tyre ... ~.. Dunlop NX.30 (12·5 in. x 10 in., 

I .'.;d.~C:)re •. ~YD1tAUUC SY;::D ..... U .• .c 

~ 
Stores Ref. 34A/43-46) 

ra a . ich a .. u. toma.ti. ·.c cut.-n .. ut 
800 lb./sq. in. 

~, u

e

... tor inflation prt"Ssure ... 220 Ib.fsq. in. 

ENGINES 

Type ... 

Merlin XX (Lancaster I) 
Merlin 28 or 38 (Lancaster Ill) 
12-cylinder. 60° V-type pressure 

cooled. two-speed supercharged 
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Number 
Fuel ... 
Oil 

Four 

I Coolant 

See A.P.146-l,C.37.W ~ 
See A.P.1464jC.37.\V 
30(~oethylenc-glycol (D.T. . 4. 

Stores Hef. :~3CI559) an~41~ 
distilled water. ~~ 

I 

Uil dilution system-
Valve ref. 
Voltage .. . 
Jet ref .. .. 
Size of jet 

Fuel pumps ... 

Type .. , 

Control ~ 
Pi"" ",ting>\. ~ 
Direction of rotation 

5U,1567 
24 
SUi 1561 
0·089 in. diu. 
Pulsometer, type Fll. )lk. I 
Xole.- -Ai9craft incorporating 
~Iffl:' Sa9 are fitted with 
il t d fuel pumps: 

TYVC~'. .• . II-17 (1\0. I tanks) 
)1 . [1-29 (:\0. 2 tanks) -. I, k. Il- I (:\0. ::I tanks) 

PROPELLERS 
(i) 

de Havilland 
type No. 5140, 
variable pitch, 
hydromatic 
Constant-speed 
and feathering 

{
Fine pitch 25° 
Feathered 
pitch ... 90° 
Right-hand 
tractor 

TANK CAPACITIES 

(ii) 
~ash Kelvinator 
type ~o. .\51138, 
variable pitch, 
hvdromatic 
C~nstant-speed 
and feathering 

Right-hand 
tractor 

22° 

~ Main fuel tanks (three port and three star
board)-

No. 2 tanks 383 gals. each ~ 
No. 1 tanks ... 580 gals. each 

No. 3 tanks 114 gals. each 

Total fuel, port or starboard 1,017. gals. 

Total fuel in main tanks ~gals. 

F.S./2 
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April. 1913 ~ 
Overload tanks in bomb cell (onc or 

two may be installed) 400 gals. each ~ 
Uil tanks (two port and two starboard)-

Inboard tanks {O!l... ... ... 37. gals. each 0 
aIr space 41 gals each 

Outboard tanks oil... ... ... 371 gals. each ~ 
air space... 41 gals. each 

Total oil ... 150 gals. & 
.Yote.--Aircraft L.7527 to L.7532 inclusive are7tted with four fuel t '" ~ • 

(two port and two starboard) witl) the following capacities'l:j' 
No. I tanks ... ... ... ... 580 gals. each 
No. 2 tanks ... ... ... ... :75 gals. each .t .. 

Total fuel. port or starboard 855 gals. U' 
Total fuel in main tanks I. 710 gals.~ -. 

AIRSPEED INDICATO}{ PRESSU' ~ ~AD 
Position . P0..e"" fuselage nose 
Incidence (in fiying position) l1it.~ 
]);sl_ from "n",,-Hn. of '"""aft "V m. 

~ 
.~~ 
~. 

~ 
~ 



I'his Revised introducticJ/I issued with 
AL. No. 23 
(Super.<edill{! introductiOtI ismed 
December, 1941) 
.4 pril, 194.1 

Am PUBLlCATIOB 2062A &: C 
Volume I 

INTRODUCTION ~ 

1
1. The Lancaster I and III are all metal mid:wing monoplanes, the fo~er 

having four Merlin XX and the latter four Merlin 28 or 38 power plants; bOth 
have variable-pitch constant-speed propellers. Mk. I and Mk. III aireraft 
differ only in respect of the power plants and associated services and controls. 
They are designed and equipped for heavy bombet: or troop carri F Ciuties, 
normally carrying a crew of seven consisting of captain, second pilo air observer 
(navigator-air-bomber). two wireless operator-air gunners and two air gunners. 

he fiying controls are conventional, pendulum type rudder pedals 
op«rating the rudders, and a hand wheel type control column operating the 
ailerons and elevators. Tubular push-pull connections are used except for the 
aileIion controls in the fuselage, which consist of chains, tie-rods and cables. 
Tfimming tabs are inset in the trailing edges of the rudders, elevators, and 
ailerons, and balance tabs are fitted to the elevators and ailerons. Mark IV 
automatic controls are employed. Hydraulically-operated split-trailing edge 
flaps extend from the fuselage sides to the ailerons. 

6. The undercarriage consists of two retractable main wheel units, one 
under each inboard engine nacelle, and a fully castoring tail wheel unit which 
is not retractable. Each main wheel unit is retracted backwards and upwards 
into the engine nacelle by means of two hydraulic jacks. When retracted the 

F .S./l 
B (AL28) 



I 

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

7. The four engines. which are equipped with two-speed superchargers. are ~ 
mounted on nacelle structures built out from the centre apd outer plane spars. 
Fuel is normally supplied to the port and starboard engines from the port aJld 
starboard tanks respectively. but when required. the four engines may be fed ~ 
from one side by mean!> of a balance cock system. The oil tanks a~ mounted in 
the engine nacelles behind the fireproof bulkheads. The engines are pressure- 0 
cooled and are fitted with constant-speed propell'!rs. The coolant radiator is 
mounted in a duct underneath the engine and is fitted with a thermostati~ 
controlled shutter. The outboard engines are protected by armour plate 
to the bottom of the fireproof bulkhead and to the bottom of the nacelle f t 
former. A single pump mounted on each inboard engine supplies for tli 
hydraulic operation of the retractable undercarriage units. m.a' u' lolliJ'a"lllii. 
bomb door jacks. carburettor air intakes and fuel jettisoning. A le p 
mounted on each engine supplies the power for each turret. i.e.~. -upper 
mid-lower and rear. An R.A.E. compressor mounted on the po i engine. 
working at low pressure. operates the automatic contro eywood 
compressor on the starboard inboard engine. working at hi , operates 

I the pneumatic brake and radiator shutter system. and e. Ill, the slow-
running cut-outs also. Vacuum pumps are mou~n c h inboard engine 
and operate the gyroscopic instruments on t~ i ying panel. The 
engines are started electrically from ground accu~~ rs or from the aircraft's 
own accumulator. and hand-turning gear is p~. maiatenance purposes 
only. . ' 

S. The gun armament consists . in wning guns in hydraulically 
operated turrets, two in the noge tu t, wo 10 the mid-upper turret. two in 
the mid-lower turret and four i~the ar t. Various bomb loads may be 
carried in the bomb compartmen' ewer portion of the fuselage; these 
include small-bomb containers nd bombs from 2SO lb. to 4.000 lb. 
each. The bomb doors~Whi y raulically controlled. must be opened 
before the bombs can be re . 

9. A 24-VOltl e~ tion is provided, the power being supplied 
from two 1.500 wa e ra • one on each inboard engine. These generators 
work in conjunctio wi four 12-volt. 40-Ah. accumulators. interconnected 
to give a 24-vo" supply to operate all the services. An electrical 
Services panel an a: xiliary fuse panel on the starboard side of the fuselage 
just forward f t't>nt spar carry the fuses and charging instruments. The 
I1¥lio equ' ists of aT. R.9F or T. R.II96 set remotely controlled by the 
pUot. a . t at the navigator's station. and a T.1I54-R.1I55 set at the 

. or's station. Beam approach. R.3003 or R.3090, and T.3135/ 
ent is also installed. 

an operated de-icing equipment is installed for the air-bomber's 
and the pilot's windscreen. 
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This Revised SectioJl issued with A.L. No. U 
(Superseding Section 1 issued with A .L. No. 3) 

AIR PUBLICATlOB I08IA & C 
Volume I 

Apnl.1913 . 

SECTlOB l~OllTROL8 AlfD EQUIrllERT I'OB. PILO'l' 

AlfD ~ GElfERAL EllERGDCY EXI'l'8 AlfD EQUlPJIElIT \t \. 
INTRQDUCfIQN LIST OF CONTENTS 0~ 
MAIN SERVICES- .N. 

Fuel system ~"+ ,. 2:5 Hydraulic system 
Pneumatic system 
Electrical system... fJ:f 
Control column and rudder bar... 6 

AIRCRAFT CONTROLS- ~ 

Flying control locking gear U" 7 
Automatic controls . . .. 8 
Suction pump cbange-over cock ... ~ .. 9 
Trimming tabs ... ... ... +... ... ... 10 
Undercarriage control ... ... ~ .. 11 
Undercarriage indicator... . .. ~. . . ... 12 
Flaps control ... ... ... ...... 13 

Emergency operation of'n and flaps... 15 
Main wheel units safety li . ... ... ... 16 

Hydraulic hand pump .~. .. .. ... ... 14 

Brakes ... ... . . ... ... ... 17 

ENGINE CONTRO~ 
Throttle and mix:Aiftl.atrots 
Automatic u:.~~. 
PropeU )D 

Two-· .... ~, .. ..,~ 
Carbu 
Radia sh 
Fu~ co ols ... tRn .~-- ... ·c. pumps ... ... .. . 

n switches... ... ... .. . 

~ ~c:!t~rer ~hang~ver .~tch ::: \t "' aerator switches ... ... .. . 

~ ~::~:~~~ ::: ... .. . 

~ COCKPIT ACCOMMODATION AND EQUIPMENT-
Seating 
Entrance door 
Direct vision window 
Cockpit heating 
Oxygen 

F.S./l 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 
35 
36 
37 



OPERATIONAL EQUIPMENT 
Camera 
Glider release 
Bomb door control 
Bomb release button 
Flares 
Sea marking eqnipment ... 

AND CONTROLS-

NAVIGATIONAL. SIGNALLING AND LIGHTING 
T.R.9F or T.R.II96 

EQUIPMENT-

Par". 

38 
39 

41 
40 ~ 

Intercommunication 
Beam approach installation 
D.F. loop aerial ... 
Signal pistol 
Navigation. identification and recognition lamps 
Landing lamp control ... 

~~ 
:::~,r 

DE-ICING CONTROLS- ~ 
Windscreen de-icing control 51 
Pressure head heater switch .t .. 52 

EME~~:CY EQUIPMENT AND CON .... T .. ROLS-.......... ~u' 5453 
Fire extinguishers "T 

·Parachute and crash exits '-~ 55 

~r::~e ~d first-aid outfit (1):':": qj.~" :~597 • Fuel jettisoning .. . 
Bomb jettisoning .. . 
R.3003 controls .. . 

. UST ~STRATIONS 
Instrument panel .~~.. ... ... Lower portion of cockp ... . .. . 
Port side of COCkPit~.. . ... .. . 
Air observer's panel . ... ... .. . 
General emergenc~eq m t and exits... .. . 
Locking of flying amtr ... ... ... .. . 
Simplified fu=:' m. E.P.I. pumps .. . 
Simplified fu ~J agram, Pulsometer pumps 

~ 
~ , 

Fig. 
I 
2 
ti 
4 
5 
6 
7 
8 
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SECTION l--cOlft'B()LS AIm EQUIPJIDT roB PILOT 
OD 

GENERAL EMERGENCY EXITS AIm EQUIPlIIElft' ~ 
XO/('.- -This SectiOli covers the controls and equipment in the pilot's COCk~it 

equipment elsewhere in the aircraft, with which the pilot should 
acquainted. The layout of the various items is illustrated and an 
in figs. I to 4 at the end of the section, each item being given an in . 
number. Where an item appears in more than one illustra~ 
reference number is used in each instance. "' ~ 

DlTRODUCTION . ~~ 
I. The Lan~aster I and III arc heavy bombers, th aving four 

~Ierlin XX and the latter four Merlin 28 or 38 pow.zr .; th have de 
Havilland or Nash Kelvinator fully-feathering prope. V 
MAIN SERVICES Ci~ 

2. Fuel svstem-
(i) • Three self-scaling tanks are ~e~ 'ing, numbered I, 2 and ~ 

outboard from the fuselage, an~ e following capacities:-
Port and starboard N~.. 80 gals. each 
Port and starboard N 2' 383 gals. each 
Port and starbofU' ~ gals. each \ • 

1,077 gals. each.side 
r 2,154 gals. in all. ' 

Provision is me aircraft for carrying one or two 400 gallon 
tanks fitted I mb cells; these tanks are connected so that their 
cont~ts transferred into either or both No. 1 wing tanks and 
then gines. When the maximum bomb load is carried, 

pu in o. 1 tanks. 
~o a few early aircraft two tanks only are fitted in each wing 

t~. _ ks should be filled first, and the remainder of the fuel 

as follows:-
~ ~ inner tanks at 580 gals. 1,160 gals. 

\t 9 2 out., tank. at 27:
0
:, I.:: :: 

x~ 'i) Fuel system variations IMtween Mh. I and Mh. III aircrajt.-The 

~ 
~ Merlin 28 or 38 engines of Mk. III aircraft have Stromberg injection

type carburettors fitted with a vapour vent system and electro
pneumatically-operated slow-running cut-out controls, and the fuel 
pressure at which the warning lamps operate is raised from + 6 to 
+ 10 lb.jsq. in. Except as required ,by the starting instructions, it is 
most important with this carburettor fl8ver to switch on the fuel tank 
electric pumps when the master cock is open and the engine stationary, 

P.S.,I 



(iii) 

(iv) 

(v) 

unless the slow-running cut-off switch is in the IDLE CUT OFF 
(down) position and the air supply pressure not less than 120 lb./sq. in .. 
otherwise fuel would be sprayed into the supercharger. The carburettor 
must remain full when the engine is stopped. or much difficulty will be 
experienced in starting again. The master engine fuel cock must. 
therefore, remain open until the engine has been stopped by moving 
the slow-running cut-out switch to the IDLE CUT OFF position. 
The fuel systems in each plane, for port and starboard engines. are. 
identical and entirely independent. but are interconnected. by a cross
feed pipe and cock. This cock is .normally kept shut. Two tank I 
selector cocks are situated on the observer's panel. but the pilot has~e , 
four engine master cocks under his contro1. (For details of fuel 
controls, see para. 24.) 
Ekctric fuel pumps.-Originally immersed pumps were .~in 
tanks; Mod. 594 (temporary) removed the immersed pump~ ~ 
tanks and fitted stack pipes in their places. This Mo&:. --later 
replaced by Mod. 512 which replaced the immersed pumps in No. I 
tanks and incorporated a suction by-pass at No. I and No. 2 tanks 
to allow fuel to be drawn from the tanks when the pumps are not in use. 
No. 3 tank (see fuel system diagram. fig. 7) is used to replenish No. 2 
tank by switching on No. 3 tank pump. In aircraft incorporating 
Mod. No. 539 all the immersed pumps are replaced by Pulsometer 
Mk. I pumps which also have a suc~~-pass at No. I and No. 2 
tanks to allow fuel to be drawn from tnt ks when the pumps are not 
in use. When the 400-gallon tan~ke ed in the bomb cells they 
each have a Pulsometer Mk. I pum t to enable their contents to be 
transferred to the No. 1 tan~ 
Vu of electric fWll pumps. h ma se of the electric fuel pumps 
in No. 1 .and 2 tanks is to '!lAin fuel pressure at altitudes of 
approximately 17,000 ft. and over in temperate climates. but they are 
also used for priming the carburettors before starting the engines. and 
at take-off the pumps in the tanks being used should be switched on 
(but see Para. 2 (ii)). This is a precaution against fuel shortage during 

. take-off and is necessary also because if one engine fails during take-off 
and the electric fuel pump is not on. air may be drawn back into the 
main fuel ~tem before the master engine cock of the failed engine 
can be clo • thus causing the failure of the other engine on the same 
side. (. a emergency. of course, it is permitted to take off without 

~
e ps being switched OD, but in this case if an engine fails during 

o . ~master fuel cock must be turned off immediately.) The 
uld also be switched on at any time when failure of the fuel 

1\ IS indicated by the·warning lamps; and when an emergency 
ren rs it necessary to run all engines from one tank. by opening the 
cross feed cock. the pump for this tank should be switched on. (See 
Pilofs Notes for management of the fuel system.) 

• 3. Hydraulic system-
(i) Four pumps. one on each engine. supply the gun turrets. 

Pump on: Operates turret: 
Starboard outer engine Upper mid. 
Starboard inner engine Front 
Port inner engine Lower mid. 
Port outer engine Rear 
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(ii) Two pumps are fitted (one on each inboard engine) and feed the following 
services:-

Main wheel units Carburettor air intake shutters 

Bomb doors 
Flaps Fuel jettisoning ~ 

4 Pneumatic systnn.-Two compressors are fitted. one on each in~ \. 
engme. and feed the following sernces by means of the air container ~. 
behind the front turret:-

Wheel brakes Two-speed superchargers (i'! . ) 
Radiator shutters Slow-runnir.g cut-outs (Mk 11 ) 

5. Electrical S)·stem.-One 24-volt, l,OOO-watt gene~.s fitt on each 
of the inboard engines. These generators are connected llel+nd feed the 
following services:-

Charging accumulators Radio equipm I 

Propener feathering Landing wl)ptcilitW 
Flap and main wheel Engine st n~ 

Pressure head heating All th usu hting and other services 
indicators DinghYG' n 

Immersed fuel pumps ~ 
Note.-On later air.-raft the pow~," ~ se generators is increased to 1,500 

watt each. ~"' 

AIRCRAFT CONTROLS ~~ 
6. Control column and .-The handwneel control column is con-

ventional in operation. Jl lease button (36) is incorporated on the 
Ilandwheel. The rudde ted by pendulum p"dals (~). F..ac-h footrest 
is independentlv adj I) ifting it up and moving it over the spring-loaded 
ratchet mechanism p on each arm of the pedal. 

7. Flyi~ king gea,..-This gear (see fig. 6) is stowed on the 
starboard~'d uselage just aft of the wireless operator's seat and consists 
of:-

(i) +A ,astened to the top of the pilot's seat and to a bracket on the 
con I column. 
~ ~t inserted at one end into the port cockpit rail. and fitted by two 

~
~JcreWed hooks to prevent it rotating. 

'i) A T-tube with the transverse member inserted in the honow footrest 

~\t "' of each rudder pedal and the other end attached to the bracket on 
~ ~ the control column. 

~ 8. A ulomatic conl,.ol.-Mk. IV automatic controls are fitted. the master 
switch (64) being on the pilot's auxiliary panel. For operation, see A.P.2095/16. 

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

F.S./2 



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

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

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

I:ocked DOW~ ... two gree~ lights ~. 
Unlocked ... ... two red bghts 
Locked UP ... no lights 

The lights can be dimmed for night use by rotating the kno t c tre 01 
the indicator. A change-over switch is provided below the' 'itch (4) 
to bring into operation an auxiliary set of green lamps in e e of failure 
of the primary set. An additional set of red lamps is we I arallel and light 
wi~h the primary set. The indicator ~witch is .fitt~ sid t e. m~i~ ignit!on 
sWitches; a bar attached to the SWitch kn&b v he Igmtlon bemg 
switched ON until the indicator is switched O~~ 

13. Flaps control.-The push-pull bal1~ ontrolling the hydraulic 
operation of the flaps is also on the ri 0 's seat in front of the tab 
controls. To lower the flaps. the h e pu e own until the indicator (38) 
on lhe left side of the instrument p el 0 e required setting. when the 
handle should ,be returned to the ut sition. which l., indicated by a 
spring-loaded catch. The flaps a ed _ pulling the handle up; the handle 
should afterwards be returned to utral position. The flaps indicator is 
controlled by a switch (39) m mediately above it. 

14. Hydraulic h~P In the event of failure of the engine-driven 
hydraulic pumps. t~ tem can be operated by means of a hand pump 
situated on the po si 0 fuselage, just aft of the front spar. 

15. Emergen~ ..' n of main whul units and jlaps.-If the hydraulic 
system fails, the und arriage and flaps can be lowered by compressed air. 
The control S·st.$ .. t er o{ a cock just aft of the front spar on the starboard 
side, or cif a . t forward of the air observer's instrument panel. When the B ;. ope""'" ,b, un ..... m..., ;, _Kd "".".ct;w of tire 

·ti f normal control lever, and compressed air is admitted to the flaps 

~
l After the undercarriage is lowered. the flaps may be lowered by 

flapscontrol, which admits the air pressure to the flap jack. fhe 

~ 
ised again, but this should only be done in extreme emergency. as 

ay not be sufficient air pressure to lower them again; also in raising the 
fIa by this method, extreme care must be taken to raise them slowlv, by stages. 

16. M/Jifl fIIh,,1 units safely links.-Two red-coloured jury struts are 
provided for fixing into the main wheel units frames when the aircraft is on the 
ground. These struts prevent the wheels from being accidentally retracted. 
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17. Brakes.-The pneumatic brakes lever with parking catch is on the 
pilot's handwheel. Differential control is provided by the rudder pedals, and a 
triple pressure gauge (20) is fitted on the right side of the instrument panel. 

ENGINE CONTROLS \ 

18. Throttle and mixt"r., controls.-There are four throttle levers (26) ~\ 
in )lk. I aircraft not incorporating Mod. No. 630, a single mixture con~ 
mounted in the centre of the cockpit below the instrument panel. Th 
interlocking arrangement between the throttles and mixture leve~r c 
latter. if in WEAK, is automatically returnEd to NORMAL if th hr cs are 
closed. A friction adjuster (49) is fitted on the side of the quadr 

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

20. Propeller controls and feathering sWitclles'i p ller speed control 
levers (27) are fitted below the throttles. To e e engine speed the 
levers are moved upward. Four PUSh.button§i( he right side of the pilot's 
instrument panel are used for feathering ~o . To feather a propeller 
the appropriate button should he pr~e n r removed; the switch will 
return to normal after the propeller ha~ ere. To unfeather the pro~ller, 
the knob on the panel should be p~. eld until the propeller rotates at 
1,500 r.p.m. 

21. Two-speed supercha er nt In aircraft incorporating Mod. No. 465 
the superchargers are contr led y tro·pneumatic rams which are operated 
by a double switch, near t f the instrument panel. A warning lamp 
shows if the switch is 0 e F.S. (down) P9sition whEn the main wheels 
are lowered. On airc af ing the manual control the lever is on the right 

. side of the starboa r fuel cocks. With the lever in the UP position 

FU~;~ (S~) a:~ear i :r ::ke conWoI.-These shutters are hy;raulicauy operated. 
On early . c t t ontrollever is mounted on the floor below the navigator's 
fable and i the radio set. On later aircraft the control is brought forward 
and uph 0 e port side of the pilot's floor. The positions of the control 

lev~-. AFT for COLD air 

~
~ J FORWARD for HOT air 

\t"' . Radiator shutters.-These are pneumatically operated, the control 
X~ g entirely automatic, by means of an electrical thermostat. 

~
~ 4. Fuel cod controls.-The pilot controls the four master cocks froUl 

levers (23) on either side of the control pedestal. The controls (83) for the tank 
selector cocks are situated at the observer's pAnel, and the cross-feed cock is 
mounted on the floor just forward of the front spar, with the control handle 
visible through the front spar cover. When the 4oo-gallon tanks are fitted in 
the bomb ceUs they each have an ON-OFF cock situated behind the front 
spar in the middle of the fuselage. 

F.S.f3 



25.. Slow-running cut-outs-
(i) Mic. I 4frCf'4/t.-These are interconnected with the pilot's master 

engine cocks, and are operated when the cocks are closed. 

(ii) Mic. 111 4irCf'4ft.-The cut-outs are operated by electro-pneumatic ~ 
rams, four switches on the instrument panel just above the engine 
starter buttons controlling the individual engines, These switches 
each have two positions, the top one being the engine RUNNING ~ 
position and the bottom one the IDLE CUT OFF position (for 
starting and stopping). 0 

26. Ekc,"c fwl pumps.-One pump is fitted in each rank and the contro~' 
switches (84) are on the observer's panel. 

'1:1. Ignit~n switchss.-Eight ignition switches (6) are fitted at the 
_'re of the msuumen. panel and may be openoted mdi";d"i'n ... 
by means of a bridge plate. (~ • 

28. Engi". st4rting.-An induction priming pump is mo . each 
inboard nacelle and serves both the inboard and outboard engi s rettor 
priming is effected by switching on the electric pumps i~ tanks. 
The engine starter buttons (10) and the booster coil switc a oooted on 
the, right-hand side of the pilot's instrument panel. W 

29. Ekc,"c41 IfIiWer Ch4ng'-0WJr switcA.-Thi~S /FLIGHT switch 
is fitted on the starboard side of the fuselage ju~ t6 nt spaa-, and is for 
isolating the aircraft batteries when the outsid ulators are connected, 
or when the aircraft is not in use. fQ 

30. c;,"'''4tor switches.-On earmg rator switches are on the e 
electrical panel on the starboard sid f e ge and silQuld be on during 
Sight. On later aircraft the:;e swit es t fitted. 

31. Oil dilution system.-The b ons (72) for the oil dilution valves 
are mounted on the observer's imes of operation, SII Sect. 4, Chap. 2.) 

32. Engi". instruments ur t gauges (7) and below them four engine-
. speed indicators (8) ~mo at the centre of the pilot's instrument panel. 

The following indi~ ? nted on the observer's instrument panel:-
Oil p u (75 Fuel p~ure warning lamps (71) 
Oil.1!!m ra: re (77) Fuel contents gauges (79) 
Coolant tlet temperature (78) 

N~"""".'" wanUng lam ..... fool ""'ten ........ are by a switch fitted below them; this switch (81) should 
be left on in flight. 

~~ MMODATION AND EQUIPMENT 

~s,anng-
i) The pilot's seat is provided with hinged armrests (57) and is adjustable 

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

34. Entrance door..-This is on the starboard side of the fuselage "1~1al 
of the tail plane. It is provided with a short detachable ladder whi . 0 

in the fuselage nearby. 

35. Dir8c1 vision window.--On each side of the Windsc~ther re hinged 
windows which may be opened for direct vision if the ~reen.s bscured. 
If the window frame is frozen, gradual unscrewing 0 e e knob will 
force the window inwards thus breaking the ice. 

36. Cockpit h6ating.-The admission of hot air ~t cltbin is controlled 
by a knob on each side of the fuselage just forwar~ f t spar; to introduce 
hot air turn knob counter-clockwise. Two~ab xtractor louvres are 
provided in the fuselage nose. 

37. Oxyg8n.-The pilot's fleXibll6.0~n . is secured by spring clips 
to the port cockpit rail. The economl~' r loca ed below the rear end of the 
pilot's floor together with the se~. economiser and flexible pipe. 

_ A regulator (16) which controls th s I hroughout the aircraft is fitted on 
,., the right of the iDStrumenmeI ble oxygen bottle for the pilot is 

stowed on the lower starbo d s e cockpit. 

OPERATIONAL EQUIP N D CONTROLS 
38. Camera.-A pu -1) control for the F.24 camera in the nose, is 

mounted on the star pit rail. 

39. Glid8r~'1 as andle just forward of the flaps control operates 
the glider iase nism when the latter is installed. 

40. ~ 1'01.-The bomb doors are opened hydraulically by pushing 
down the ve 67) on the left of the pilot's seat. The bomb release system is 
inope~ve n the doors begin to open. • ra.- fifteen minutes of pumping is necessary to open the bomb doors by 

"and pump, it is recommended that the bomb doors should be 
opened by the pilot before the engines are switched oft, if it is 

~ 
subsequently required to "bomb up". 

. Bomb r818as8 buUon.-The pilot may release, by means of the button \t, on the handwheel, single bombs or sticks of bombs fuzed, selected and set 
.-.. ~ y e air bomber. • 

~ 42. FIa"s.-Eight reconnaissance flares are fitted in the fuselage, aft of 
~.... the rear spar, five on the starboard side, and three on the port side. 

43. S8a marking 8quipmsnt.--Six holders are provided on the fuselage, at 
the ftare station (three on the port side and three on the starboard) for carrying 
sea markers or flame-floats. 

F.S.,4 



!'i'AYIGATIO:'-lAL, SIGNALLING ANI> LIGHTING EQUIPMENT 
44. 1'.R.9F or T.R.l196,-In aircraft fitted with a T.R.9F installation the 

remote control is on the canopy struturc a~e the pilot and the NORMAL! 
SPECIAL switch on the pilot's auxiliary panel on the port side. The set is 
under the navigator's table. In .aircraft incorporating Mod. "No. 612 a T.R 1196 ~ 
set is on the port side just aft of the rear spar. The pilot's control unit is on the 
auxiliary panel, and a "press to transmit" push-button on the control handwheel. ~ 
The pilot's microphone telephone socket (58) is on the front edge of his seat. 

45, intefComtllutlication.--The pilot's call light and push-button (44) are 0 
on the auxiliary panel on the port side of the cockpit. • The panel also carries 
a mixer box (59) by which he may switch to intercommunication only. i~ 
communication and beam approach together. or beam approach only. 

46. Beam a/JIWoach i1lstallation.-- The beam approach contrOI~) is 0 
,the auxiliary panel on the port side of the cockpit, and the visu' to.s 
on the main instrument panel. 

47. D.E loop aerial.--A, visual indicator is provided abo\~ rument 
panel for use in conjunction with the D.F. loop aerial. 1;'-V 

48. Signal pi~tol.-"This is stowed on the tOP~f t spar, and an 
upward firing position is provided in the roof just ar the front spar: 
the. c.artridges are stowed in spring clips on t~ s de near the firing 
posItion. '-~ 

49. XavigatioJl. idetltification and ,ecogni k~.-The pilot's instrument 
panel is fitted with two signalling swi ' e left-hand box (30) is for 
the air-to-air recognition lamps, and t only is used. The right-hand 
box (21) controls the upward and do d . entification lamps, separately or 
together. There are three downwar nd by means of the switches (31) 
above the left-hand box, the reqtii 0, red, green or clear. may be selected. 
The electrical panel on the sta e forward of the front spar carries the 
selector switches for the rec Jamps, enabling the colour red, green or 
yellow to be selected. an hea amp switch which also provides for the 
headlamp to be put ~'r 'th the downward identification lamps. The 
navigation lampS~i 's mounted on the pilot's auxiliary panel on the 
port side of the c i 

SO. Landin~am c t,ol.-Two switches (3) at the top centre of the 
instrument !tico~ I the landing lamps, one switch per lamp. With the 
switches at Mmps are retracted and switched off, at INTER they are 
SWitChe~ ved electrically to qtid-position giving a dipped beam, and 
at DO . re in their lowest position and give a normal beam. 

~~ NTROLS . 

~~5. Winds"'"tI de-icing control.-A spray for de-icing duid can be directed 
ov the windscreen by operating a hand pump, mounted in the forward end of 

e pilot's floor, on the left-hand side. . 

52. P,.SS",. Mad Mater swilclt.-The switch (76) is at the top right-hand 
corner of the observer's panel. 
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EMERGENCY EQUIPMENT A~D CONTROLS 
53. G,,,,ral.-·The emergency equipment and exits are illustrated in fig. 5. 

54. Fir, e~/inguishers.-The automatic fire extingUishers mounted one i~ 
each nacelle may also be operated by the pilot from push-buttons (19) o~the 
right of the instrument panel. Six hand fire extinguishers are provide 

· which one (68) for the pilot is mounted on the port cockpit rail. ~ 

55. Parachute and crash uits.--·Parachute exists may be made f 
hatch in the ftoor of the nose or from the main entrance door. . s 
parachute is stowed immediately behind his seat on a panel at t en f the 
navigator's table. The hatch in the nose is released by me ns of t an le at 
the centre, lifted inwards and jettisoned through the hO~hree" sh-out" 
type emerge.ncy exits are fitted in the roof of the fusela: 0 in~e canopy 
above the pilot. one just forward of the rear spar, and 0 he rear end 
of the main ftoor. These should not be used as para~ '. . 

56. Di'llghy.-A type J dinghy stowed in ~:~rd plane may he 
inftated and released in any of three ways :-6 

aft of the rear spar. . ' . 
(i) By pulling the release cord runn~'n id t fuselage along the roof 

(ii) From outside by means of th~~ n the starboard side adjacent to 
the leading edge of the tail K...' 

(Hi) Automatically by an' m' Itch. A special emergency pack L<; 
supplied with the t; carried in the dinghy compartment 
stowed on top of gh 0 which it is attached by means of a 

and Type 7 are 0 d the starboard .side of the fuselage. just aft 
'anyanl. IQ~t pack ......... ' ..... 'n'. packs Type • 

of the rear s ar. Pcontents of these three packs are given in the 
curren~AP . or the aircraft. 

57. er ue sI-aid outftl.--These items are stowed on the starboard 
side aft of tll ce oor. 

58. F~ iso'lli'llg.-The contents of both No. 1 fuel tanks may- be 
jettisonef b ift g and turning anti-clockwise the hydraulic control handle on 
the I of tli pilot's seat. The ftaps should be lowered 15 deg. and speed 
red e ItO m.p.h. I.A.S. before jettisorting. If the ftaps will not lower by 
t r lie system, do not attempt to lower them by the compressed air 
..v_~.1ID this will also cause the undercarriage to lower. 

~k." . Bomb j,"iso'lling.--The complete bomb load (excluding bomb containers) l ~ be jettisoned after the bomb doors have been opened, by means of the 

~ 
Jettison handle (14) fitted on the righ{ side of the instrument panel; if bomb 

· containers are carried they should be jettisoned first by the bomb .container 
jettison switch (13) fitted to the left of the bomb jettison handle. 

60. R.3003 controls.-The pilot's master switch 112) and two push-switches 
(11) for emergency destruction are on the main instrument panel. These two 

· push-buttons (11) also destroy the T.R.133S set if fitted., 

F.S./S 



INSTRUMENT PANEL ~ 
Key to Fig. 1 \t \. 

~: bT:di:~g panel. 0~~ 
3. Landing lamps switches. 
4. Undercarriage indicator switch. ~ 
S. D.R. repeater compass. 
8. Ignition switches (eight). ~ 
7. Boost gauges (four). ~ 
8. Engine speed Indicators (four). • 
9. Boost coil switch. 

10. Engine starting push buttons (fonr). fl:f 
11. R.3003 emergency switches. 
12. R.3003 master switcht ~ 
13. Bomb containers jettison switch. 
14. Bomb jettison control. CJ 
15. Suction pump cbange-over cock. ~ 
16. Oxy~ regulator. • 
17. Propeller feathering switches (fonr). ~ 
18. Air temperature gauge. 
19. Fire extinguisher push buttons (four). (lj 
20. Brake triple pressure gauge. ~ 
21. Signalling switch box (identi1icatio ). 
22. Two-speed supercharger control. 
23. Fuel cock controls (tour). ~ 
24. Steering indicator. 
25, Mixture lever. 
28. Throttle levers (four). ~ 
27. PropeUer speed controls ( u 
28. Rudder pedal. 
29. Boost control cut-o~ 
30. Signalling switc~ 'tion lamps). 
31. Downward iden' ti lamp selector switches. 
32. D.R. compass IQIl . 
33. D.R. COIDpa8! devia Card holder. 
34. AutomatiC~ and ateeriag levers. 
35. p'4.~m tion card holder. 
38. Bomb . 

37. !1' mdicator. 38. '. 
39. . r switch. 
40. h visual indicator. 
~ rrection card holder. 
,~ holder. 
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LOWBli PORTION 0].11 COCKPIT • 

25. Mixture lever. < 
96. Throttl~ levers. (:rour) .#. 
27. Propeller speed oontrois. (:t~ 
29. Boost oontrol out-out. ~ 
43. Automatio controls - attitude oontrol. 
44. Intercommunication call light. 
45. Automatic controls -.cock oo~trol. 
46. Automatio oontrols ~pressur~ gauge. 
47. Automatl0 oontrols ~clutoh oontrol. 
48. P.4 magnetic complA.~ 
49. ].IIrict1on adjusters. 
50. Pilot's harness release lever. 
51. Fl"ps control. 
52. A1leron~. ng tab control. 
53. Elevat§ i!mre1ng tab control. 
54. Underc e control. 
55. Underc 1 e control sa:tety bolt. 
56. Rudder tr1mm1ng tab control. 
57. Folding arm rest. 
56. P1lot's mic./tel. socket. 
59 • .!':ixer flox. 
~~eam ~pproach control unit. 
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43. 
44. 
45. 
46. 
47. 
58. 
59. 
60. 
61. 
63. 
64. 
65. 
66. 
67. 
68. 

ltey to fig. 3. 

PORT SIDE OF COCXP~. 

Automatic controls - attitude control. 
Intercommunication call light. 
Automatic controls - cock control. 
Automatic controls - presSlre gauge. 
Automatic controls - clutch control. 
Pilot's mic./tel. socket. 
w':Eer box. 
Beam approach control unit. 
OX7gen connection. 
Seat operating lever. 
AutomatiC cantrols - master 
T.R.9 sn tch. 
Navigation lamps switch. 
Bomb doors control. 
Hand tire extinguisher. 
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BEOTIOB 3--COlITBOLS AIm EQUIPIIEIT AT CREW STATIOn 

IDtroclaotorJ 
1. The lay-out of the controls and equipment in the fuselage is illustrated ~ 

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

GENERAL EQUIPMENT ~~ 
Oookptt heatiDg and veaWatioD 

2. The cockpit is heatr-d by warm air from two radiators~in 
main plane leading edge and connected to the inboard engine . st~. 
On each side of the fuselage, just forward of the front spar, is ob 
which operates a shutter in the air duct. When turned cOf9C kwise it 
opens the inlet to the cabin and closes the by-pass to the out '. control 
the escape of tjle air from the cabin an extractor IOuvr:~ v' Q on each 

:; ~.;~: :::~om. w;tb oxy~~L.Cln' .~ ~ and 
cut-ofi valves, are provided at various po~'n ~out the aircraft, and a 
supply is also taken to the front, upper mi r gun turrets. The cut-ofi 
valves are opened by the removal of . ipe from the stowage, or in 
the case of the turret supplies, by e m of the dummy sockets. The 
main supply is controlled by the pilo y e of a regulator on his instrument 

- panel. The oxygen bottles, are st ed crate which forms the frame of 
the rest couch in the intermedi c tr rtion of the fuselage, and a main 
high pressure cut-off valve is t the front end of the crate. Portable 
oxygen bottles are also pro crew stations. 

IDtercommUDication ~ 
4. Microphon el ho ockets are provided for intercommunication at 

each of the crew st '0 By means of the change-over system in the care of 
the wireless op$.to t microphone-telephone sockets used for intercom-
mUnicatiOn~ISO employed for transmitting and receiving through the 
general pu s .. installation. 

~ .. """ .. -~ 
tion of equipment for use in an emergency is shown in Sect. I. 

. utes.-Stowages for pack-type parachutes are provided at the 

~ 
. g points:- . 

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

(ii) At the forward end of the navigator's table. 
(ill) On the starboard side of the intermediate centre portion, between 

the rear spar and the armoured bulkhead. 
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(iv) On the starboard side of the rear centre portion above the rear end 
of the main 1100r. 

(v) On the port side of the rear fuselage aft of. the mid gun turrets. 
(vi) On the starboard side of the rear fuselage aft of the draUghtp~ 

doors. . 

7. Parachute atld Bmer~tmCy Bxits.-If time is available all members of~ \. 
crew should use the hatch in the 1100r of the fuselage nose for paraChu~t~~ 
The main entrance door should be used as a parachute exit only in 
emergency. 

8. Emergency exits of the push-out type (these must nO~d as 
parachute exits) are fitted in the roof, in the following ~s~' . ns:~-.... 

(i) In the canopy above the pilot's cockpit. ~. 
(il) In the intermediate centre portion. 
(iii) In the rear centre portion above the end Of~ 1100r. 

plane and secured by a coiled cord painter. ted and released 
9. Air/sBa rBscUs Bquipment.-A type J. ding 0 in the starboard 

by any of the following methods (SBB also A . 8, 01. 1):-
(i) By pulling the release cord ru~ . d e fuselage along the roof 

aft of the rear spar. • 
(ii) From outside, by means~f on the starboard side adjacent 

to the leading edge of th . 
(iii) Automatically, bym 0 witch. 

A special emergency pack is w on p of the dinghy, to which it is attached 
by means of a lanyard. In ddi 0 this pack, standard Type 4 and Type 7 
emergency packs are sto d n starboard side of the fuselage, just aft of 
the rear spar. No equ' er than that listed in the current Appendix A 
for the aircraft, may 'e in those emergency packs. 

10. Fire Bxti s.-Five small hand fire extinguishers are provided 
inside the~ ted near the crew stations, and a larger extinguisher 
is stowed s ard side of the fuselage just aft of the front spar. 

11. .irB n aXB.-A fireman's axe is stowed on the starboard side of 
. the~e luse e just aft of the entrance door. 

staid ouljits.-Three first-aid outfits are located just aft of the door 

~
. of the fuselage. Access to the outfits may be obtained either by 

. door on the inside or a pull-out panel on the outside. 

X~n . Marine distress signals.-Three marine distress signals, together with 
.-.. ~ hields, are stowed on the port side of the rear fuselage opposite the door. 

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

. to lower the bomb doors. 

F.S./2 



15. EtM'g'n&y Ioflllri"8 of main whuls ana flaps.-H the hydraulic system 
fails. the main wheels and the flaps can be lowered by compressed air. The 
coDtrol consists either, of a cock just aft of the froDt spar OD the starboard 
side, or of a knob just forward of the air-observer's instrument panel. When 
the emergency control is operated, the main wheels are lowered irrespective 
of the position of the normal. control lever and compressed air is admitted to ! 
the flaps coDtrol valve. A4er lowering the main wheels the flaps may be 
lowered by operating the flaps control. The flaps can be raised again, but this ~ 
3hould oDly be dODe iD extreme emergency, as there may not be sufficient air' . 
pressure to lower them again. In raising the flaps by this method, ext"tM ca" r> ~ 
must b6 iaAen to ,,,ise them slowly, by stages. ~ 

15A. EtM'gen&y us, of incendi",y bombs.-Two 11 lb. incendiary bO~ 
stowed OD the forward face of the former above the front spar, are provide or 

use """'Id the ....... _ of the ~ become """""'Y. ~ • 

~ The ..... of the fuselage ex""" fonvanb f~ . ;"'rumen' 
panel. The lower part of the DOse is dome-shaped and fro transpareDt 
material but includes a flat portion of glass in the 10 er f the dome for 
direct vision for the air bomber. A hYdraUlicall~ t gun turret (type 
F.N.5) is mounted above the air-bomber's.; urther informatioD 
OD the turret, see A.P.1659A, Vol. I. The o~~ upply to the turret is <on"" .... by .... -oft valve on the --fb. iYtff iately behind the 'unet 

:;;;. .. .,.,.... is;" • 0 · ~justable f,am,,,..,..k on the ....,. • 
port side of the Dose above a c· ~~~, and is cODtrolled from a panel 
OD the port side. Two soc era heating connections are mouDted 
below the panel. 

~~:: :bo~~ ~tion with associated equipment occupies the floor 
of the nose. T~ . to~r is provided with kneeling cushions located on the 
door in the n , an adjustable support. The prone position enables the 
froDt gun t e .. used while the air-bomber is at his station. In front of 
the su~rt D is made for mounting a Mk. 11 automatic bomb sight or, in 
aircraft ing Mod. No. 468, a Mk. XIV bomb sight. The computor 
fo s on the port side of the nose, and above the computor is the cock 

e air supply from the automatic controls system. The bomb 
t panel, the steering control and, wheD the T.R.l196 installation 

~
. ,e air-bomber's "Press to Transit" switch, are OD the port side at the 

end of the nose. A farget map case is provided OD the floor below the 
.. mber's support. An automatic bomb distributor, a Connell preselector _ 

d bomb selector, and fuzing switches, are mouDted on a panel on the starboard _ 
side. A stowage for the air-bomber's height and speed computor is provided 
OD the starboard paDel, and the switch controlling the heating of the 4,000 lb. 
bomb release gear is mouDted above the rear eDd of the panel. 
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19. A hinged inspection door for the bomb compartment is formed in the 
bulkhead at the rear of the nose, and a socket is provided for connecting an 
inspection lamp. A flexible oxygen connection for the air-bomber is fitted on 
the port side, and an ivorine writing pad and pencil on the front former. 

20. De-icing for ai,-bomhe,'s window.--Glycol de-icing is provided for thi~ 
window, and is operated by a hand pump on the port side of the fuselage ~ 
(see A.P.1464B, Vol. I). If the pump is operated once a minute it delivers fl 
at the rate of two pints per hour. The reservoir, which also supplies th~e' 
windscreen. is of approximately four gallons capacity, and is fitted be 

.step at the rear of the nose.. ~ 

FRONT CENTRE PORTION 

21. The front centre portion, comprising that part 0 . c~ from the 

General I!:' front spar to the cockpit instrument panel, houses the foll . g ions: pilot's 
cockpit (sel Sect. I), air-observer-navigator's station, ~ss rator's station 
and fighting control station. The starboard side of rtment serves 
as a gangway between the stations, and provides ac h nose of the aircraft. 
A bullet-proof glass screen is mounted between op e fuselage and the 
canopy on the starboard side, protecting the i ontrol station and addi-
tional protection is provided by steel platO ed to the top of formers 
1, 2, 3 and 4, on the starboard side. • 

Air-oblerver-navigator's station '" ~ 
22. Gene,al.-The air-observer:~~~'s station is at the rear of the 

pilot's seat. The navigator' e trument panel are on the port side 
and the observer's instrume pa I i the starboard side. A swivelling seat 
at the side of the table is ni unt a vertical strut at fonner 3 . 

• 23. 1nst,u~nt panel el is hinged at its lower edge and secured 
at its upper edge to the r '. On the panel are the following: switches 
for the electric pum e uel tanks, for the oil dilution system and for 
the heated pressur h I pressure warning lamps; gauges for fuel contents, 
oil pressure'~il t ture and coolant temperature. Control handwheels 
for the fU~ t cocks project through holes in the panel. In aircraft 
L.7S27 to .7 21 sive and those incorporating Mod. No. 677, a knob for 
the operati 0 e emergency air system for main wheel unit and flap lowering 
(sel para+IS) unted on the face of the former at the front edge of the panel. 

FueJ... tents gauges.-Six fuel contents gauges are mounted on the 
ob . ~trument panel (four on aircraft L.7S27 to L.7S32 inclusive, which 
i6J1alI~~\oIaMlM'ith only four tanks). These show the amount of fuel in each tank 

~
he t e switch below the gauge is in the ON position. A correction card for 
e adings when the aircraft is in the tail-dOWD position is fitted on the panel. 

~ Note.-The fuel pressure warning lamps and the fu I contents gauges 
re controlled by the same switch, and this should always be left on in 

~ 
flight. 

24A. Fuel cross-feed cock.-The cross-feed cock is mounted on the floor 
just forward of the front spar, with the control handle visible through the 
front spar cover. Before it is turned ON the tanks that will NOT be in use must 
be turned OFF at the air-observer's panel. On some aircraft this cock will be 
labelled "balance cock". 

F.S/3 



25. Naviga"uw's equij>m8td.-The navigator's table is a permanent fixture 
containing a chart stowage and ha~ing an adjustable lamp which may be put in 

, any desired position. In front of the table, on the port wall, are located the 
navigator's instrument panel and a pencil tray. A T.3l35/R.3136 installation 
in the rear fuselage is supplied from the same control panel and switch as the 
T.l335. and a T.R.l335 msta11ation " titt'" at the lo.-wanl end 01 tho table. ~ 
A whip aerial for the latter projects through the canopy aft of the D.F. 
loop or through the fuselage roof just aft of the front spar, and the control switch, ~ 
push-buttons and warning lamps are fitted on the instrument panel. Also the on 
panel is the D.R. compass repeater, and the variation corrector is mounted in(Z) 
the fuselage roof. Above the table is an astrograph. 

26. A dome is provided at the aft end of the canopy for taking se~ 
readings and an .anchorage for the air:observer is attached to the 11.00 us1: 
forward of the front spar step. The sextant is stowed on a panel at he fo d 
end of the navigator's table. A torch, an Aldis signalling a ha 
fire extinguisher are also stowed on this panel. At the base of . io 
panel is a code book stowage box. On the starboard side, op tll able 
are the recording .drift sight and the navigator's oxyge 'on and 
economiser. The stowage clips for the signal pistol cartri t forward 
of the front spar. A black-out curtain for the navigat st . which can 
be pulled down within 12 in. of the floor, is fitted at rward end of the 
fuselage roof below the canopy and a curtain is also pro' in the sextant 

=.tion ~. ~ Zl. The wireless operator's seat is on 'de integral with the front 
spar cover and step, and faces forwa . R.1155, an amplifi.er and a _ 
crystal monitor are mounted on a ra ve able at the rear end of the ,., 
navigator's panel. A T.R.9F when fit " below the table; alternatively , 
a T.R.ll96 is mounted on the~rt e' ft of the rear spar. The wireless 
operator's oxygen cut-off valve, aIel distribution panel, are on the port 
side above the window, and ju f of the window is the R.3003 or R.3090 
control unit. At the end of le is a hinged flap which should be lifted 
to obtain access to the st be w. A winch aerial is located on the port 
side below the table, e in front of the wireless operator's seat. This 
aerial should be r~ t e bomb doors are opened. Access to the winch 
is obtained by lowe . sli ng door in the cabin heating baffle. A spare reel 
is stowed under iPe e t the front spar. In the rear portion of the canopy 
above the fuselale is ounted a D.F. loop, in conjunction with which two 
visual indiCe~ ovided, one above the wireless operator's window and 
the other a pilot's instrument panel. A spare valve stowage is formed 
below t he front spar. 

panel 
. electrical services panel in early aircraft is on the starboard side 

~ 
e just forward of the front spar and an auxiliary fuse panel is 

a forward of the adjoining window, near the floor. On the main panel 
f the ammeters and voltmeter for both the port and starboard generators, 

d switches controlling the headlamp and the colour of the wing-tip recognition 
l;u;nps. Inside the panel are 32 of the fuses. In later aircraft the panel is fitted 
immediately forward of the window and the auxiliary panel is omitted. The 
same switches and indicators are provided. with the addition of two earth 
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warning lamps. Inside the panel are the split-negative switches and the 
majority of the fuses. If a circuit becomes faulty, or an earth is indicated by 
unequal brightness of the warning lamps, the circuit can be isolated by turning 
off the relevant split-negative switch. 

_ INTERMEDIATE CENTRE PORTION ~\ 
29. The intermediate centre portion of the fusela~ extends betwi'r 

front and rear spars, and is divided at former 8 by an armour plate b 
comprising a frame and two doors. The forward section contains to· 
equipment. OQ the top of the front spar is a holster for the si p. . On 
the front spar web are the air cylinder (or in later aircraft two ge -type 
bottles) for the emergency 'lowering of the main whee the· plane 
flaps, and the distributor block, automatic cut-out and re~re filter of 
the hydraulic system. On the port side are the hydraulic 0 d emergency 
hand pump. Opposite, on the starboard side, are th main switch for 
the electrical system, a fire extinguisher and a po n bottle. Prior 
to the introduction of Mod. No. 677, the contro f the emergency air 
system is also on the starboard side at this po ·t ara. 15). 

30. A rest couch is provided in the re co ent, on the port side. 
The frame forms the stowage for the ox~ tt s, and the main stop cock 
of the oxygen system is located at ihe " nd. An emergency exit is 
formed in the roof. On the port side ~ oxygen connection for the rest 
station and a projectible kite conta~ 0 the starboard side are stowages 

the pouch for the bomb ge c tc es. 
for the flying contrOllOCkin~ar, ute, a portable oxygen bottle, and 

R R RE PORTION 
GeDeral 

consists of that part of the fuselage between 
.6.fftll..alnrt joint at former 27, and houses the flare station 

and the upper a er id gun turrets. The flap operating jack with its 
covers is m~ the main floor. At the end of the main floor on both 
sides of t~ re mounted the ammunition boxes for the rear turret, the 
ammuniti g through tracks runni~g along the walls of the compart-
ment. s.p a munition for the upper-mid and front turrets is stowed in 
boxes oi'rth side, just forward of the rear turret ammunition boxes. An 
em~ is formed in the roof above the end of the main floor. The 
din ase cord is led through the conduits on the starbpard side of the fuse-

~ 
m case of emergency a pull on the cord releases the dinghy stowed 

in t railing edge of the starboard centre section. Handrails; painted yellow, 

~ 
ovided aft of the flare station. Standard emergency packs, one Type 4 

one Type 7, are stowed on the starboard side, just aft of the rear spar. 
. In aircraft incorporating Mod. 612 a T.R.l196 set is mounted-just aft 

~ of the rear spar, and an R.3003 or R.3090 set at the flare station, both on the 
port side. On the same side are the oxygen connections for the flare station 
and lower mid turret, and the oxygen cut-off valve for the upper mid turret. 
On the starboard side a parachute stowage is provided at the flare station, and 
stowages for a portable oxygen bottle and hand fire extinguisher at the mid 
gun station. 

F.S.,. 
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33. Reconnaissance flares are stowed in straps on bOth sides of the compart

ment and the flare release chute is provided at the end of the main floor. The 
following is the procedure to be adopted when releasing a flare:-

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

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

(iii) Hook the cortI, contained in the reel on the top of the tube, to the 0 
pin at the centre of the propeller. 

(iv) Release the flare by means of the catch. ~ 
(v) Rewind the cord on the reel. 

Mid gun statioDl ~ 34. Upper mid tu"et.-A hydraulically-operated rotating gu ~ 
F.N.50) is mounted on the top of thejuselage aft of the flare ch the 
operation of this turret, see A.P.1659A, Vol. I. A mountin~g. ovided 
which swings up against the side of the fuselage when noti' 

35. Lower mid tu.Tet.-A hydraulically-operated rota urret (type 
F.N.64) is fitted in the floor of the fuselage at the mid ~ ·on. This turret 
faces'aft and can be turned through an arc of 100 d . 0 e her side of the 
centre-line of the aircraft. For the operatio~~~ t, see A.P.1659A, 
Vol. I. A step on the port side fonns the gan ~t t e turret. 

General ' REAR FUSE~ 
36. The rear fuselage comprises e t l"'e~ the fuselage, aft of the mid 

gun station. The main entrance doo I on the starboard side. Forward 
of the door are stowed the D.R. d twelve vacuum flasks; opposite 
on the port side, are stowages f r arine distress signals and hand shields; 
aft of these is a fireman's ax t e forward end is a parachute stowage. 
Aft of the door on the stat si are the fuel and oil tank dipsticks, a crate 
containing the T.3l3~3 e first-aid outfits and the access ladder. In 
the centre of the ~ fr t spar of the tail plane is the Elsan sanitary 
pan, the lid of wh ve s a step to the walkway for access to the rear 
turret. A flexible 0 e onnecti3n is provided on the port side at the lavatory 
position. Draugitpr f rs are fitted above the rear spar of the tail plane. 
On the star~id.i. t the rear end are the portable oxygen bottle stowage 
and parach ale for the r:ear gunner, and on the port side a hand fire 
extingu~.s h dinghy manual release system is extended through this 
section t plane, with an external loop fitted on the starboard side 
adj~ t leading edge. Handrails are provided on both sides. 

~~A rotating gun turret (type F.N.20) is provided at the rear end of the 
fu ge. For the operation of this turret, see A.P.1659A, Vol. I. The spare 
mmunition for this turret, is supplied by means of tracks from boxes on each 

e of the fuselage at the rear end of the main floor. An external rotating control'" 
valve is mounted on the floor on the port side just forward of the tail plane 
front spar. . 
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22. Qlpt.y oartridp ohut.e , 
23. l!oIIIb--a1mer's support. and eqrty oase and . 

llnlt oemt.siner 
24. Card holder (Compass deviation) 
25. Iame.rBicm switch 

Door and oush:ic1a8 
De-ioiD& t.ault 

26. 
'27. 
28. 
29. 
:sQ. 
31. 
32. 
33. 
M. 
35. 

~r' s adjust.sble foot. ramp 
Parachute stonae 
l'brt.able OX7P11 st.owap 
Tum recuJ.at.or (AUt.o-oCDt.rols) 
Caat.rol for beated cJ.qvea 
Suppre_or 
BcIIIJ>.4:imer's panel - port. 
St.owap for gp:o u1m1t.h cc:mneot.ion 

36. ELevator aDd rudder gro 
37. Cabin lamp 
38. lIwJder serve motor 
39. Brake dil1'erentiAl. relq valve 

aevator servo mot.or 40. 
41. 
42. 
43. 
44. 
'46. 

.w.ercm QrO ' 
De-ic:lJJ& pwII) (~r's w:IlIdCllf) 
lI1re utinp1amr 
Call ~t. 
CaIIIIra beat.:mc panel 

46. !ele-u: socket. 
4.7. Otnen eo~OI/Il8er 
48. cqro uiIlut.h 
49. J'.a4 o.-ra 
50. ''C6IIBra motor 
61. ~~ bead 

69. 
&<i. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
&5. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
116. 
97. 
98. 
99. 

100. 
101. 
102. 
103. 
104. 
105. 

:: ~:;:r1::O ocmt.rol ~ 
64. P.Uot's D.R. repeater , ~ 
56. a..u.et"FQQf clu& . ". 
~. Loop .. rial. oornot.iOD .trip . 
67. D.J'. loop &erial. • 

68. 1Ibip aeri8l., ~..scm ~i 

F.Sf6 " ,. 

KEY TO, fiG: 1 

Di.st.ributor bait - D.R. oCllllpass 
Suppressor for D.R. oOlllpUs 
ELect.rioal. servioes panel 
Junot.ion box for D.R·. compass 
General. services junot.:ion box 
OItygen regulat.or 
Wedp plate 1'or pllot.' s oamera ocmtrol 
SaoCDd pllot' s seat 
Fuel cook control sprocket bOlt 
Observer's instrument. panel 
250 lb. bomb 
Mounting 1'or iri1't. sight. llIt. 11 
Window curta.m 
OItygen flow indioator 
General services junot.icm bait 
AI,IXiliary f'wIe panel 
Volta8e.regulat.ors 
Spare val Ye a.towap for radio 
Step at. 1'rontspar 
Cabin heating baffle 
Cover at. £'ront spar 
Visual indioator 
PUot's handgrip 
Pilot's instruarmt panel 
Ocntrol oolWln 
root's auxiliary instrument panel 
Pilot's harness 

117. 
U8. 
U9. 

-120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 

l'ilot' e armour plate • 

~a:::;~!s swit.oh (l. 
B,l.ac~trt. curtain l66. 
JWlCtiOll box (IntercOlllllLlnicatiCD, 1117 
Nav1gat.or''1 instrument pan~l 1: 
Aldis lamp stowap • 
Astrograph • 
Variation oorrector (D.R.cOll\P& 161. 
Navigator's repeater (pu t) 1.62. 

• • 91'~iLd1.o 

163. 
154. 
166. 
166. 
1.67 • 
1.68. 
169. 
160. 
1111. 
162. 
163. 
1114. 
166. 
166. 
167. 
168. 
169. 
170. 
1'11. 
172. 
1'13. 

. 174. 

Fuel jettisOD 
lbt and cold 
Pilot's Beat 
Aerial. lea 
Navigator 
Pad 

axi 
t spar 
. switch 

rheostat.. 
1'orl:omb orutcldng hancUea and 
pads 1'01: 4,000 lb. bomb 

. for oontrol locklDr; par 
lb •. bomb 

Junot.ian box 
AIltomat.io otrt.-otrt. 
HoP. £i1ter 
Signal. pistol stCllfap 
Code book stowap box 
lqdraulic acoUlllllat.or 
:&Iergen07 handpuq> 
OItypn bOttle crate 
Bast bed 
Back rest 
lqdraulic reservoir 
JilIBrpnoy air bottle 
Di.IIgI:IJ release oable 
BaoClllllaissanoe f'lares 
.Sea marltars and :tl.ame fioat.a 

, aJffer bracket. 1'or tunlet step 
Upper mid gun turret. 
BaDdrails 
Caat.rol cover at rear 'spar 
J'.Lap.jaolt 
I'Jare cbut.. extensiCD (stowed) 
Millll!l/.iUc81 boxes 
... approach equ1~t. 
Wbip aerial. . 
I'Jare ohute 
Step 
lbmt.inc step 1'or u.~ 111.4 tunet 
LoRr 111.4 turret .; J'.B.H 

184. 
185. 
186. 
187. 
188. 
189. 
190. 
],91. 
192. 

193. 
194. 
195. 
196. 
197. 
198. 
199. 
200. 
201. 
202. 
203. 
20&. 
206. 
206. 

2D7. 
20(1. 
209. 
210. 
2ll. 
212. 
213. 
21,4.. 
215. 
21.6. 
217. 
218. 

062A Vol.I Sect.S. 

D.ll. DCIIIIpIUIs j1met.iCD box 
Card holder 
D.ll. oClllpf4ss 
Door . 
Ladder 
Door Britoh 1'or oabin lamp 
~'saxe 
~ axternal. release 
DrauPtproo1' door 
Bear &QIl turret. - P.N.20 
VacUUll flasks 
~ 1.dant.i1'ioat.iaD licbt.s 
Step over IIIDlIni ticm duct.. at ant.ranoe 

door 
Di.psticks st.onp 
J'irBt &:id outfit 
SllDit&r7 ocmtainer 
Tail. wheel uni't 
Padamc over tau plane 
WIIl.brII;r 
1'ail. 1'orJIIiI.tiaD-bep:lJJ& lUll 
Tail. -v:i&at.iOD 111111p 
Upward idsDt.i:fioat.ion laql 
Baar &\D'M!1"'S pmel 
DLpole aerial. 
JIIrDe tiat.re.s a1pal8 
l1li14 abiel.d 
.Ilttezml. rotat.iOD valft 1'.- nu, 
~t . 

Bear turret de1'1Botors 
Bavipticm laqI 
Jl:matilml-bepiq lu,pa 
Cabl.a GUtters ' 
P:lcbt.tnc 8IwIkles 
B.B.P. 'reiDi'oro:lJJ& plat 
LsDdiIIc lupI (:Iort. anq} 
c:IIIta'.1'ael t.ault 
~te :fuel taU 
InMr 1'IIe.l tank -
CaldDheat.tnc ~ 
DiDWs~ 

• 
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This Revised C~pter issued with A..L.No.24 
(Superseding Chapter 1 issued with A.. L. No. 2) 
April, 1943 

AIR PUBLICATION 2062.A & C 
Volume I 

SECTION It - msTRDC1'IONS ~ GROUND PERSONNEL 

~ 
LIS'l (Jp OCWtBitts #. 

Introduction •••••••••••••••••••••••••••••••••••••••••••••••••• 
Definition ot centre-ot-grav11;y position •• ••• •••••••••• •• •••••• 2 
C. Go. trayel liai ta •••••••••••••••••••••••••••••••••• ~....... , 
BDmplse on the detezmination ot the CoG. position ••• •• •••• It 
Jttect at mcd1t1cationa •••••••••••••••••••••••••••••••• ••• •• 6 

c}fl> 
LoadilIg aDd CoG.~ di(U 532) •••••••••••••••.•••••• ~ 
LoadiD& 8IId C. G. obarta 7 75.32) ••••••••••••••••••••• 2 
LoadiD& aDd CoG. di~ 7 81Ibeequent) ••••••••.•••••••• 3 
Load!Dg aDd Co G. &Dd 81Ibeequent) • • • • • • • • • • • • • • • • It 

.~~ 
~. 

~ 
~ 



AIR Pu!H~CATWIl 2u62A 
VolUlne I 

SECTI0I4 4-

GHA..c'"'TER - WADni?U AIm C. i?;J,TA 

!lkuro(lp~pcGGppn.~ Ghe DurpDse Df thesD daDo& erDPblD thD aircrs:rt 
centre-ot:gIavi~ pOBition~to be determined for aqy distribution of load, 
both ah tbD s'hssrt uf I~light End ut (my t)Jne durIng the rHght, i. eo litter I ~ 
expenditure of fuel, bombs or other consUmable load!!. Pou thss dssterl7linllltilllu "" II1II 
ut thss C. pusi Uon, thss ail..:r...rt is consi?;Je • ...d stanf:ll~ nth the thruBt • 
line (or rigging da.tuP! line) horlsossto&l !!.Dd thss UJrlssrc~'L2-riD~ge ,)O'll':f= Sir,,'.... "" 
aH thss dB. ta e.T.a Hmi ,S Oh C. G. travel are quoted: ri th the WlIlerca.rriage 
dcrtm, no ~D=t l"~ed he t~ssss or C. rrss~'ve:::ssnr du" to unClssrcm"1ilarll ... 
retraction. 

ssent.e u~~~;!;~ ~~ ~~~Z:O~:K:e'1~/I:!~~.c;~ ~o~~~),o~~d 
parallel to the fuselage datum line, behind a r"te~JlOe p~int lqJg!m &11 trss 
G. d;:~ roisst. rh" dis~5lilCe is i;;lllied i?;Je ......... t ... 1I1 of thPC.Go, is 
denoted by the symbol i,'And is GiVSSiB by the eltpressssi.u ~"IIII 

x (b.) .. :::1 ~:: g::: := ~==~ ~ ~:?"J x 12 

~ _nt uf ~ t_ ls thss pr";x1uc i~ Oi~ i ts 'ft~ ~b.) and its IIICIIIent 
ant, 1Ibich is its diStallCD x (ft~) yrom the ~"uint, IIlss,"=~ 1'1Ut'1lsst 
to the ru.ela&e dawm li-. The Illall6'!t 'takes tlie sign of the IIICIIIent am x, 
whil:'h h pusslhive 'll!hel' thss h,:m "')IIOSSJru':i." ",'Oh thD datUlll roht &:l:2i 
aegative when it is~ forward of this point. ,The weights ani manents of 
thss a.i..!:'Dra1" tm""'e ssssiaht m::d ssss.elaZ,~'~ k~pmssnt ~ g:1vz,n tt,,,, l'M~"g 
and C. Go d1agram.a, fig.l ani J. 

. ~ , ~ 
'?l.~. U' ~~i:v~t ~!~~c.r ~;~!(!!: ~ig:;Go an!~)~l.~ 
parallel to the thrust ~ltne" ~ thss C.G, pussi tion IT!\l8t be kept 10 U11ss 
i:hesse ',p m1 tu, e~ess wi t~ th.-l'uel COlib\Dcd and Wi th baDbs an1 flares 
expenderl_ ~ , 

ExPlZmplsss f'" th~ss~te:::"~tioss ot thss C.LG pusiI'tossz, C'O d"te~z, 
the C. Go posl tlon wi th 8l\Y particular load, the firsts tap, Is to ascertain 
the e1'J:''SOt unj ~ tiSle 1f:u-e 'Seie;ht ssm the corzDaBpunding lIlOIIISST,t, Lf 

llIOditications ~~orated in the aircra:t, ~ut DO: included in thss l1Et 
in para, 6~, ~ .'ss r(~llO~,u 8I13 rliOnually 'fued' it ... ilS of equipilCt. 
The ilPi~ service loads are quoted in flg,l &,~ 3, a~1 thsssss ~d bss 
~cdJS":E. ~~H ng to ihe pa:.'icu1ar loadiD/S. In the following ~les, 
;~ ~ II('!' b,ypothsstiPlZal.; thss eA:¥1;ual fiJ3,'W~SSS ""'Sat he uhUf%,ne:z tr'Af) 

.. 
5.... SUppose that an aircraft iDcorporates the following modifications 

.'Ah llf2~ ~t 'dsJOd'Sd tfs: c3ltag,,'fIlII. t41e ¥2&l",,1la tiO'"", stDJUl,l pr<:J0e2~ 
as folion (see R.A.P. form .15<)4.), the letters correspoMing to those 
un tJliss fOTTII-



Paf'>. S (Contd.) 

WeiGht (1b.) AIm (ft.) J.lanent (lb.ft.) 

1;>1a1' JaCK moun ~ i 1'8 Md cOII'er 

"Fixed" equip;-:ell~ '"it.ted 

N_ rnoWlti~ a.nd cover 
Tare condi tHm fran ciiagrs:n, 
1'ig.' 
~ equipment removed 

19 

~.~~ 
12.6 

(A) 12.6 

}.66 

}5,}}5 
!ee equipment fitted ~ (A) (a) 

The Mltt etep ia to determiDe the total _ight ~he removabla 
itlllls of military load, as followa:-

"eight (lb.) ~ K_t (lb.ft.) 
Typical service load 1eee ~ 
bcmba (t'raII di~. 1'ig.}) },870 9 1t2,565 

Deduct lower mid turret 122 • 5 },~5 
Deduct 2 l\r'OWDiJlg guDII 1t.5 26. 5 1.195 
bOduct aamm1tion 1,.500 rda. 26.5 ~ 

Hew :sypical service load 
leBe bGiiSa ~ (e) 

- 8.92 6,690 
- 2.514- - 15,240 
+ 10.21 + 61,260 
- 8.92 1t.90 - 2.54- lt20 
+ 10.21 + .1,685 

8,}52 • J..92 + 4J.,0')0 

1,720 + 1).0 + 8,600 

lj05 - 0.5 205 

lj05 + 2.}4 + ----2!!Q 

24,017 (11') +~ (1') 
}5,}69 

{~~ 129,6}5 

m }.604 35,500 
24,017 F) ~ 
62,990 (G) ~ (g) 

far talte-ott U J[ l2 
2,9 

.. 4806 iD. att 01' da'tUIII point 

F.S./2 
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The poeit1on of the C.G. when .Landing after the expenditure of ~1. 

~ ;;;~::' _t -:~~ u :::8,,(405~:5'~) ~ 
7.2 ]h./gal. 1,720 + 

011 - outboard 28 gala. at 9 Ib./gal. 252 + 590 
Oil - inboard. 2tl gals. at 9 Ib./gal.. 252 ~ 

Brotm1.ng gun lUIIIII.ID1t1on (2,400 rounds 

fraA tracka) 159.+ ~. Brown1.ng gun -.uli tiOD (7,600 rounds 
hem bcu:es) 503.5 

BrowD1ng gun IiIIIIIWlition l2,OOO rounds ~ 
fraA upper IIdd turret) lJ2. 5 

Recozma1.aance tlare. 200 ~ 50 
Plame tloe. ta Ilk. II 70. 5 .,560 

:: Sended. :w.4 ~~9:~'iS50 U + !~:~!~ 
LazIIi1Jlg -18A~ 62,990 - 25,642 • J 

00rTe8pOlld1ng -.at 255,64;5 - 109,925 • ~5 
fberetore poa1 Uon or c.G.. wben l.amti.Dg = 12 e 

~,. aft ot dAt\ID po1l1t 

This is inside the prescribed l.1a1 ts ore DO correction is 
necessary tor landing, U, lIQwyer 2, lb. bcIIIb .. brougU back 
fraA a night the c. G. poai tion tJJ._~::'IIIIII!!b:ls IIIU8 t be detemiDlld as tollon:-

MCDent (lb. tto ) We1AAt (lb.) 

=~~_1:: ~-:ooo~~ ~:~ 
Correoted ezpeDded~~ 21,6lt2 115,005 

LaJKlliIg _ight r~ 1.990 - 21.6lt2. 4.1.348 lb. 
Corre~~55'665 - 115.005 .. l4O,660 lb.tt. 

Thereto~t1 of C. G. when lAm1Jlg = l4O,66o x 12 \t, 4.1,348 

'" ~ = 40.8 in. aft ot datum point 

~tsic1e tile prescribed limits end theretore IIIWIt be corrected tor 
~ bY the movement aft ot a member of the crew. 

6. !ftect ot moditication.- The tollowing is a list ot the 
mod1t1ca tions 1ncorpora tea in the aircraft as shown in the diagram (see 
fig.3)s-
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397,399,410,415,424,432,436,447,455, 459,461,466,467,470,471, 473,483, 
484,485,489,490,493,494,500,503,504,507,510, 511, 519'521'532'536'~" 
540, 541, 553, 555, 557, 559, 565, 574, 585, 589, 594, 598, 609, 610, 675. 

mum all-up weight for all forms of flying by one per cent., or move the C 0 

Any other modifications which individually or in the aggregate affect the~ 

the tare aircraft by one per cent. of the meanchord (see fig. 2 and 4Jajt 
by incorporation or deletion, must be taken into account whe 'ng 
calculations for any particular aircraft. Uncer no circum5t~a. s he 
e.G. be allowed to move beyond the prescribed limits. 

7. The following are particulars of modifications ap roved to anuary 
31st, 1943. They mayor may not be included in th rams e para. 6) 
but are given 50 that their effect can be taken into accou g ctIculations:-

... - ----... - .-------------------_k----".,'-----. -- . 

~Iod. 
No. 

397 
i 

399 I 
I 

410 

I 412 I 

413 

415 

418 I 

i 
424 I 

4:19 

440 I 

446
1 

1'.5.'3 

Xegligible 
Xcgligiblc 

X('gli{:ible 

III 
5U 

1 !-l4:llist) 

94 
54 

1.710 

3 
148 

Negligible 

:H!3 21 

III 

; 11·0 968 

Wt. for 1 carrier only 
Arm as shown on load
ing diagram I 

-24·67 

- 3·:1:1 
- (1·82 

34·() 
.~. 3(1,25 

5·() 

7·05 

16·67 
+ 16·67 

I 

1 

i 

+ -. 

2.740 
25 

2111 
472 

:J,\96 
1.952 

.,-
-;, 

12,050 

50 
2.467 

------_ .. 
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10. The following are particulars of modifioations approved during 
the DIOf1tha l?f Augililt and Sept5 cher, 942 ... 

1.+od. 
No. 

hf,ght (Sb.) 
inoreaae or 
dcccrea55 

.Anl (ft. l!amffC~ 
Prom C.G. (lb. ft.) 

Dat'J!!! Poin, ( '. 

446 Mod. to main wheel retr5rt1ng 
5trut ftrins. unit 

Heatuff. for l'lt.all&ti'f bClllb 
ittstrt«rtor1 I.!k.hi 

466 C~.YI.rd rf diff.lte arrtal j-rlXItiIlK1 
tl.l~ 

prolKide ffililrdS :.lrr ptting 
SCIIIb l.l·~IIql&rrtent (hued) 

.505 TriDIIer and control for port 
illeron (Pirrt) : 1...l1lI 

51 2 Introduction ot by-pass in fuel 
ntst1ff (Fixni· ~ . ....... 

521 Re-arrangement ot rear turret 
piping (!.i.i.ll~)~ 

~~ 

fIrgligts~el ~ 

+ 3 + 

+ 10 + 

+ 

523 Introduotion ot header tanks above + JIi. 
ffld'i~t r..e:nupnffltor (Pix.llt) 

+ 

531 Self-sealing t lexible ~81 pipe. 

~ 
539 

.~ , Introduction of -Pulsaneter F.B. 
tS.l:xr tUlllp.l into h'181 npntem 
(Fixed) 

551 Stittening ot attachment to 
ff.liden ililSS t.lllan.ln 

555 To prevent instability on ~T 
(I··ix.ll:3) 

F.S./l.F 

+ 20 + 

+ 37 + 

NI:gligible 

+ 

9.0 + Z1 

3.0 + 30 

10.0 + 45 

11.33 + 453 

2.5 + .50 

5.5 + 204. 
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Mod. 
No. 

570 

589 

594. 

610 

Subject 

To 1mproTe hook for aileron 
look1:Ds bar 

Red, grec and lIIIber d.owDwBrd 
lights (Pixed) . 

Negligible 

Negligible 

Sealing of emergeooy boost control NU. 
:In oockpit 

Introduotion ot pre8sure relief 
ftlTe :In underoarriage, tlaps and 
baab door l\vdraullo oiroui ta 
(pued) 

PreTention ot ilIoorreot posi tion-
1ng or obange-crrer oook oontrol 
knobs on spindle 

+ 

+ 2 

NU. 

617 Introduotron or ratohet atop to Negligible 
tion traOka (fixed) 

Deletion ot de-ioing tor the air 
baabezr8 'rind.80reen 

1 

- 13 

2 

+ 19.18 

+ 5.25 

+ 1~.9 

- 16.25 

+ 38 

+ 5 

+ 82 

+ 17 

+ }} 
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Mod. Subject Weight (lb.) Arm.(ft.) Moment 
No. increaBe or From C.G. (lb.tt.) 

decrease Dat\lll Point 

681 Introduction of rudder pedal Negligible 
stop bracket with adjustable 
stops 

690 Introduction ot narlga tor's ~ 3.75 
special axmour S.O.O.(Fixecl) 

709 Mod. to Y-piece (Fixed.) Negligible 

723 stiffener tor tonner at Negligible 
push-pull square bearing 

(Fixed.) 

727 Tug to glider tntercomm. + + 28 
system (Removable fittings) 
(S. l' .O. ) 

Mod. Arm. (ft.) IbIIent 
No. PraIl C.G. (lb.tt.) 

])a t1.IIi Potnt 

;'30 
+ 111 + 24067 + 2,738 

.50 + 0.5 25 

;'31 

+ 30 + 1.5 + ;'5 
+3.308 + O.~ + 3,010 
+ 30 + 1.5 + ;'5 
.6,610 + ;"25 +28,090 

Restrioted light on Nil 
fomation lampB 

Introduction 01' electro-
pnelD&tio two-speed. super-
chal"l;l:er control (F1xecl) 6 + 1.0 6 

l. '.3 ./-4.G 
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05iOO. 
No. 

q6 mT~ti":~" R.3090 T;;;;uip-
ment to replace R.300} 

(R~le) 

I_iTYY1red. _T1sr prooT_T of 
8 8lJid Im windGT 

4-98 t.pnmId weather proofing of 
1'aIIe1"Is =trenos T1;oonr 

517 

524-

55ft. 

588 

552 .. 
605 

" 

\.: 

1ooJ;;!3,1;i!;l 
of attaolment on pilot' 8 Beat) 

s~ and ~ 0;;;; air- . 
f~ apertures (S.O.O.) 

(Pixed) 

lIII n:l. tab 1nd1oa ms ~ 
Ull4eroarr1age 

Gua1U :r p~~t ~~s~~_ 
IntroduotiOll of ialJd.D& tread 
trcD rib. 14- to 17 (P1xed) 

DeletiOD of az:lllll1th bracket 
(Pfl!!ed) 

(R_s,sT1de) 

606 Introduction of lair 1mpedBOOe 
interoCJ!ll!llmioa tion (Phed) 

;;;;1} Sd!3,;;;;;;;;eDing 
h1lIge 

at 

+ 

Negligible 

+ '5l 

+ 4-i 

1 
155 

+ 2 

+ 5 

+ 2.5 

- 14-025 
- 11+"25 

+ 78 

+ 185 

+ 12 

+ 14-
159 

- 5 

... 
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lIod. Subject Weight (lb.) Arm.(tt. ;1 
No. increase or Fl'OIII C.G. 

deoreaae DatuID Point 

615 Stitfen1ng ot rudder at Ill&aS 

balance attactment Negligible 

622) Provision tor 8,000 lb. bcab 

623~ included in /.Iod. 
6a 4-12 

635 Deletion ot non essential 
Avery s~seal1ng oouplings and 
introduction ot substitute 
adaptors (Fixed) 

64-3 Addi tional adjuatment in 
triDaer controls 

651 
+ 10.8 + 65 

e 661 

670 + 3i + ·4-2.5 + 1lt.9 

674-
148 + 2.0 296 

68r. 
+ 15 + 12.6 + 189 

707 
248 6 

1,070 

Negligible 

Introduction ot Merlin 28 
(Conversion ot MIc.I to Mk.III) 

(Fized) + 20 4-.8 96 

713 To revise clipping ot 
turret delivery pipe Negligible 

? .;. / 1.H 



This page issued w1 th A. L. No. 20 
Februar;y. 1 !!It) 

Aop.2062A. Vol.I. Sect.lt. Chap.1 

)lod. 
No. 

715 

Subject 

Revised piping to suit new 
position ot oil oooler tor 
H.A.E. compressor (Fixed) 

Weight (lb.) 
increase or 
decrease 

=:,<g.! l"::.';:.). ~ 
""t~ Point 0 'J 

~ 
.w.~ 717 Introduction ot strengthening 

ot taU wheel beam (Fixed) 

Negligible 

+ 

722 Additional clipping tor lower flj 
return pipes (Fixed) Negligible 
mid turret delivery and ~ 

728 lIIIproved bell raoe boua1na r ~ 
on elnator cross shaft N~li~~ 

12. The toll.olr1Dg are part1oul.are ot ~~ approved during 
the month ot November. 1942 :- .. V 

JIod. 
No. 

·440 Provision 
ot reserve 

616 St~e+bClllb door jaok 
at ribs (Fixed) 

~' ~ ~t1m ot tuol ..... (Fixed) 

~~ 1 cm of mixture (~) 
Engine mounting to Spee. 
D.T.D.563 (Fixed) 

Weight (lb.) 
increase or 
decrease 

+ 3 
+148 

+ 3 

Negligible 

6 

+ 81 

Ann. (tt. ) ldanent 
Proal C.G. (lb.tt.) 
DatUIII Point 

+ 16.67 + 50 
+ 16.67 + 2.467 

+ 5 + 15 

+ 6 

+ 1.75 + 142 .e 



. ~ .. 
',lei;;ht (lb.) Azm (ft.; Uanent (lb.ft.) 

tI~t.>c..i." e:,i."J.i. : .':'_. .. ~ :. ... "!.:.:u,:·.l 

"'lap JaCK :i.Oun::;11 ' ·, ...... C'r:Ncr 19 (B) 12.6 

"Pixc\.i. tI esui .. ::.;:;1 · ... . · l.!.~tld 

New moWltin.: ... !~ cover 54- (A) 12.6 
Tare conditiOn fran diagram, 
fig. 3 35,354- ~i~ 3.66 
~ equipnent removed --11 

35,335 
~ equipment fitted ~ (A) 
New tare condition 35.369 (D) 

The next step is to deteI1lliJle the total night snI. manep. 
items of military load, aa follon:-

Typical service load less 
bcmbs (trcm diagram, fig.3) 

Deduct lower mid turret 
De'diiCt 2 BroIrnilIg guM 
DediiC t IIIIIIIUD.i tion 1,.500 rda. 

New l'Ztical "nice load 
less aDbll 

at 

Weight (lb.) 

8,352 

1,720 

- 8.92 
- 2.54-
+ 10.21 
- 8.92 
- 2.54 
+ 10.21 

... 4.92 

+ 1).0 

- 0.5 

405 + 2.34 

24.°11 (p) 

35,369 
~~~ 3,604-

24.°17 F) 

621220 (G) 

Therefore pOlli tion of C. Go for take-ott = 2~~.66~ x 
2,990 

239 (b) 

42,565 
3,235 
1,195 
2,635 

3~.~ (e) 

6,690 - 15,240 
+ 61,260 

490 
420 

+ .1.,685 

+ 41,090 

+ 8,600 

205 

+ ~ 

+~ (f) 
129,635 

~:~ 35,.500 
90.530 f) 

255. 665 (g) 

12 

= 48.6 ill. att of datu\4 point 

. F.S./2 
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The poe1t1on or the C.e. when J..anding after the lDpenditure of ~l. 

;';~:'~::"'':':''-'-7~~7'U~~:t~) ,~ 
lI\Iel- Bo.2 taDb. ~ pla. at 0~V 
7.2 !b./gal. 1.720 + 8.600 

Oil - inboard. 21:l gals. at 9 !b./gal.. 252 125~ 
Oil - outboard 28 gals. at 9 1b./ge.l.. 252 + 590 
BroIrning gun 8IIIIIUD1t1on (2.400 l'OWlda 

1'raal traclca) 159 5,500 
Browning g\U\ 8IIIIIUD1 tion (7.600 l'OWlda 
Nom boxes) 

BroIm1ng gun 8IIIIIUD1 tion < 2.000 rounds 
1'raal upper aid turret) 

Reconnaisll&DCe flares 
PlaDa floats K.k. II 
BcDba 

'IOW !IiPeDI1ed loe4 

~ ~ 62,!ISIO - 23.6lt2 .. 
ODrreIlPO""'''1 -.. 255,665 - 109.9a, • 

• 

We.1ght (lb.) 

23.042 
2,000 

M<D8Jlt (lb. ft. ) 

109,925 
~ 

21.642 115.005 

41.348 lb. 
'" 140,660 lb.ft. 

'" 140,660 % 12 
41.348 

= 40.8 iD. aft of datum point 

6. EN'ect of mod1t1ce.t1on.- The following is a list of the 
mod1t1ce.t1ona incorporated in the aircraft ea shown in the diagram (see 
fig. 3 )1-
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j~'l , jtj,}, uo, 41). 424, 4,)2. 451), 4J.7, 455, 459, 461. 406, 467, 
471. 473, 4l.l3, 404. 405. 409, 490. 4;;3, 494, 500, 50). 504, 507, 
511, 51~, 521, 5.}2, 5J6, '533, SW, 541. 553, 555, 557, 559, 565, 
5&5, 589, 594, 598, 609, 610, 675. 

A:Jl;f other lIIOdifications which individuall,y or in the aggregate atfect t1le 
maJtiIIIun all-up weight for all foms of flying by 1 per cent. or llIOYe tlie 
C.G. of the tare aircratt by 1 per cent of the mean chord (,!!! l i g.2 am. It.) 
whether by LlCorporation or deletion, must be taken into account when IiIIIJdDi: 
calculationa for 8Z1¥ particular aircratt. Under no ci.rC\lD8tance IllU8t the 
C.G. be allowed to move beyond the prescribed limits. 

:.:od. J-ianent 
HO. Subject (lb.ft. ) 

397 

+ 1.17 + 69 

399 
+ 5.5 + 3.t'\j + 21 

410 

+ 3 3.,) 10 

412 
+ OS + 11.0 + 968 

To m@iry heavy banb 
carrier to provide for 
2,000 lb. PO.C. ~ 

(Removable) + 1.5 ·,'/t. for 1 carrier o~. 
AIm as shown on load-
ing diagram 

Introduction of 1.500 
watt generator 2~V, 
tyIJe KX Negligible 

4.18 Reposition 81Ii tch in 
banb release circuit Negligible 

F.S./3 
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Para. 7 (contd.) 
397, 399,410,415,424,432,436, 447, 455,459,461,466,467,470,471,473,483, 
484,485,489,490,493,494,500,503,504,507,510,511,519, 521, 532, 536, 538, 
540, 541, 553, 555, 557, 559, 565, 574, 585, 589, 594, 598, 609, 610, 675. 
Any other modifications which individually or in the aggregate affect the aXl
mum all-up weight for all forms of fiying by one per cent., or move the C.G. of 
the tare aircraft by one per cent. of the meanchord (see fig. 2 and 4) whether
by incorporation or deletion, must be taken into account when making 
calculations for any particular aircraft. Under no circumstances must t he 
C.G. be allowed to move beyond the prescribed limits. 

~Iod. ; 
~o. 

415 

418 

424 

436 

439 

440 

446 

Subject. 

Introduction of armour protec-
tion for engines (Fixed) 

Adjustable crutches for heavy; 
bombs (Fixed) 

Blackout navigator 's station an 
sextant dome (Fixed) 

88 

1·5 

Introduction of 1,500. watt gen- I 
erator 2;J?v .. type KX 1 ::-iegligible 

Repqsition 'witcl'l in bomb release ~egligible 
circuit : 

Int roduction of inspection door I Xegligible 
for: pet cocks in centre plane 

• lcaaing edge 
, I ntrod'pction of 6-cell !lare launch-I 

inb chute (Fixed) ,- II1 
(Hemovable) - 50 

Sce Mod. ::-ios. 802 and 80:1 (!\larch. 19431ist) 
Introduction of T.R.1335 ! 

(Fixed)' .,. 63 
(H.l'movable) 69 

Introductiun of arrester gear 
(Fixed) 94 

(l{('movable) 54 
Introduction of improved type 

navigator's table (Fixed) 5 
Introduction of special armour I 

plate (S.O.O.) (Fixed) - ~ 1.710 
To provide 2.000 rounds of I 

(Removable) -'- 148 

3·83 

3·33 

+ 11·0 

21 

\0 

968 

Wt. for 1 carrier only 
Arm as shown on load
ing diagram I 

-1- 24·67 ~ ! w 2.740 
25 

3·33 
I 
I 210 

6·82 
, 

472 

1- 34·0 I .L 3,196 
+ 3H·25 : 1.952 

I 5·0 25 

+ 7·05 

I 

.~ 12,050 

+ 16·67 + 50 
+ 16·67 I + 2.467 

reserve ammunition (Fixed) 'I· + 3 

Mod. to un~ercan:iage retracting 
____ s_tru_t_s,pnng umt ._N_· '_eg"-l-'ig:!..i_b_le _____________ _ .1 

F.S. 13 
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CHAPTER 2 

GROUlID RAlfDLDlG AND PREPARATION FOR FLIGBT 

<.ieneral 
Towing 

Forward towing 
Hackwanl towing 

Picketing 
Jacking 
Fuel. oil and coolant 

Pressure refuelling 
Oil dilution system . .. 

LIST OF CONTENTS 

Ladder for ground starter panel 
Bomb loading-

General 
Order of loading 
250 lb. or 500 lb. bombs or containers 
500 lb. and 600 lb. A.S. bombs 
1.000 lb. bombs 
Loading 250 lb .. 500 lb. or 
Heavy bombs and mines 
4.000 lb. bomb .. . 
8.000 lb. homb . . . 

Flare loading ... 
Loading of ammunitioll

Front turret and upper nd 
Hear turret . 

(:arburettor air intake 
~I'lthod of folding dinghy 
Sah'aging aircralt-

General 
First example 
Second example 
Third eXarDRle 
Fourth examRle 

F .S.!1 

LIST OF ILLCSTHATIONS 

" (l 

7 
9 

J() 

)(lA 

11 
la 
14 
17 
18 
19 
21 
Z:i 
24B 
25 

Fil· 
I 
2 
3 
4 

" " 7 
8 
8A 
9 

HI 
lOA 
11 



• 
Crutching and fuzin!{ for 4,000 lb. bomb ... 
Location of flares and chute 
Arrangement of CO\"'rs 
Foldin~ dial-:ram for J type. Mk . III dinghy 
Lifting crashed aircraft-jacking method I 
Lifting crashed aircraft-·jacking method 2 
Lifting crash{'c\ aircraft·-·jacking method 3 
Lifting crashed aircraft-jacking method .j 
M<'tho<i of towing sa\vag<,d aircT .. ft 

FiJi . 
12 
13 
14 
15 
16 
17 
18 
19 
20 
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NOTES:-
1'- ITEM 35 ELECTRICAL EQUIPMENT CONSISTS OF" .ELECTRC TOfttHE5 

SUPPRESSOR • SIGNALLING LAMP 
t:- ITEM t4 STOWA6E PR~O FUR e FLAME FLOATS OR SEA MARKERS. 
3 :- ITfM 7 NAVlGATtlNAL INSTRUMENTS CONSISTS OF" jl,sTf'(Q.COtJI>ASS MKlI. 

l,tIO 
~5 
ll!5 
~1EO 
~ 
~ 

l<¥ro 

410 

3,550 

1.545 

e.5S 
e£O 
615 
l!DD 
8!lO 

890 
610 

"'5 

~4tS 
~ 

STANDARDS 05A.R£~OER OftIFT Ml<lI.ASTftOGRAPH MK.IA,NAVIGATIOHAL · ; 
CQt..1F!UTER MKmc. OI~RT TABLE,PLOTTER' MK.IA,SEXTANT MK1I,M~THEMATU· . ! 
OMOERS, PRI5MATC elNOtuL~RS. f>tI.OTS KNEE TYPE WRITING PA.C i 

4 :· ITEM Z~ SEA MA~KERS MKmARE ALTERN~TNE TO F"LM.1E FLOII.TS MKn . 
5: - If EM a4 SEA. MARKERS MK. '\Z' II.RE N.. TERNATNE TO SE~ MAI'!KERS MKm 
6'- C.G POSITIONS RELATE TO UNDERCARRIAGE DOWN POSITI()I)I 

THE MOMENT CUE' TO RETR,o,cTION IS 8.575 loB FT. 
7:- THIS DIAGRAM APPLIES ONL'l' TO AIRCRAFT ~ L.15Z7, L .15Z8, 

L.~~. L,1530. L.753I. L."'I53~. 
8'- THE WEIGHT OF FUEL IS TAKEI'ot AS 7-2 Le/GAL. A 0 

THE WEIGHT OF OIL IS T~KEN AS 9·O ~Bf.GA t::.. 

400 
140 

LOADING & c.G DIAGRAM. 

I~ 
2.4IfIO 

ui CMRIEl'tS 
LB. CARl'tIERS 
(U60\iAU 

FUEl.. (4l!O GAL) 
CL IN8().t.RO (51 GAL) 
CL OUTIllMO (51 GAL) 

i 6-2POOLB.& 3-250LB. BOMBS. 

~ ITEM No. "'i~ 7;:;' 
TYPC~ s£R-:U IJW) tl.£SS BOMBS) ~ ~ :I~:; 
3-Z50Lli BOM6S M - 8-te 
3-1:POQl.S BOMS5 ~ . IifJOO - e.·54 
3-2PQO La BOtJBS 45 ~ ·IO-tl 
3-tSOL8_C~ 33 -a'se 
3-toOOl.B CARRIER& , 31 I. -2:54 
3-eoooL8.CAftftlE~ 46 165 'Uti 
F"UE\.~6AL IS 7,920 ''''-lIe 
OIL IN ~ 136GALl .l9 MZ -o-so 
0IL1lJTI!IWIO tl8GAL 40 MZ 'Z',54 

ALL IJf' WEIGHT. 1~1'65 

MOMENT LB. F'I'. 

1~5 

~Bl 
38,~ 

Ilie40 
t~ 

... 90 
SIO 

41.090 

t40 
I!¥IOO 

11 

IN. 

......... ", : ..... 
." .. 

I~~ 
'~ 

6l,t60 
490 
4eD 

58S 

175 
3~ 

JIOCl 
~o: ;~ .. .!'" 

"'"-
I POSITI N OF C.G. ... ·22FT. OR 5O~IN. ~ A~ 

••.. . .. '. " 

~. -' 
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TIiE C.G. LIMITS GIVEN IN THE DI~RAM --J I- .--- - I 
RELA1'E TO L¥IIDERCARR!AflE S5«JO-~-+-~+--1I-f-7, -.-

DOWN CONDITIONS & ARE FOR CREW 1 i I --L---+--+--+~----I 
IN NORMAL, TAKE-OFF & LANOIN6 II .. - - 1-- j" 
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• 
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b 

~45-+--t -+-+----+------50 t---t---+---t-tee t--t--t----+++-60 --t-----t--t-,,~. 
e.G. POSITION (INCHES AFT. OF DATUM) V 

MAXIMUM WEI6HT AT WHICH THIS AEROPLANE HAS BEEN TESTED FOR T AK E - OFF': ________ _ 

MAXIMUM "'LIGHT rOR LANDING ________________________ n _______ __ 

LIMITS OF PERMISSIBLE C. G. TRAVEL. 
4&0' TO 60'6' AFT OF DATUM ORIGIN MEASURED PARALLEL TO DATUM. 

LENGT11 OF MEAN CHORD IS?· 6t 'Z LENqTH OF MEAN CHGRO I' 526' 

+ 

SECT. 4 

16.000 1100 

14.000 140 

12,000 IZO 

~ 
IQooO 100 

I 

80 ~I 
0 

§ 
8.000 

III 

~ 

DISPOSABLE LOAD CONSI6TS OF BOMBS. CARRlER5, FUEL g OIL. ACCOUNT IS TAKEN IN THE 
DISPOSABLE LOAD UNES OF THE NECESSARY OIL & CARRIERS TO CORRESPOND WiTH THE 
FUEL " BOMB RESPECTlIlELY. THE WEIGHT ASSUMED FOR FUEL 15 THAT APPROPRIATE 
TO 100 OCTANE (H LB. PER lOALLON). 

TARE WEI§HT 34;835 LB. 

TIllS WEIGHT INCLUOES THE FOLLOWING ITEMS:-
FRONT TURRET FN.S ______________________________________ .__ __ _ _ _ _________________ '261 LB. 
UPPER-MJO.1URRET FN.50. ___________________________________________________ 345 LB. 
LOWER-M'IO.1URRET FN.64. ___________________________________________________ I~l LB. 
REAR. TURRET FN. 20. ______________________________________________________ 370 LB. 
TURRET HYDRAUUCS_ _ _ _ _ _ __ _ _ _ __ _ _ __ _ _ _ _ __ _______________ . _ _ _ _ _ _ _ _ _ _ _ _ _ 3'20 LB 

AMMUNITION BOXES, TRACKS & MOUNTINGS FOR REAR 1URRET. _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ _ _ 94 LB. 
FIXED BOMB & F\JSING EiEAR __________________________________________________ 420 LB. 
BOMB SICiiHT MOUNTINGjS. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ __ __ ____ __ _ _ ___ _ _ __ _ _ _ _ __ _ _____ _ _ _ _ _ 20 LB. 

60 

40 

ZO 

FIXED EQUIPMENT FOR PYROTECHNICS. __ _ __ _____ ___ __ __ _ __ __ _ _ _ _ _ __ _ __ _ __ _ _ _ _ _ _ __ _ _ _ _ _ __ 33'5 LB. 

ELECTRICAL EQUIPMENT INCLUDINIO ACCUMULATORS. UIOHTINl'j. ENGINE DRIVEN IOENERATORS, 
INTERCOMMUNICATION CALL LIGjHT sYSTEM. HEATED WINDOW & 
HEATED t;LO\lES. ____________________________ . _____________________________ 770 LB 

FIXED PARTS INSTRUIV'ENT EQUIPMENT FLYINq ENGINE K NAVIGATIONAL OR CO~A55, 
AUTOMAnc CONTROLS' F.Z4 CAMEORA MOUNT1Nt; _______________________________________ 314 LB. 

FIXED EQUIPMENT FOR OXYGEN INSTALLATION INCLUDINq 15 OXYIOEN CYLINDERS 
& CRATE & PORTABLE OXYIOENSYSTEM. _____________ . _________ . ____________________ 310l8. 

FIXED PARTS OF MISCELLANEOUS EQUIPMENT INCLUDINq FIRE EXTINqUISHERS, SAFETY BELTS, 
MOUNTINq5 FOR FIRST AID, MOUNTIN§S FOR VACUUM FLASKS, 
ENTRANCE LADDER, FIREMAN\; AXE, FiTTlNq FOR SUN BLINDS. PARACHUTE STOWAqES, 
EMERIOENCY TOOL. KIT g ELSAN. ________________________________________________ 152·5LS. 

FIXED PARTS OF DINGHV INSTALLATlOI'L _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ __ __ _ _ _ _ __ __ _ _ _ __ _ _ _ _ _ _ _ 35 LB. 

FIXED PARTS OF RAOIO EQUIPMENT INCLUDING D.F. LOOP. INTERCOMMUNICATION, 
PILOTS TR.9F STANDARD BEAM APPROACH &R.3003 __________________________________ 173 LB. 
DE-ICINq FOR AIRSCREWS, PILOTS WINDSCREEN & 80MB AIMER'S WINDOW __ . _________ . _____________ 213 LB. 
BSP EQUIPMENT. _ _ __ __ _ _ _ _ __ _ _ _ __ _ _ _ _ _ __ _ __ _ __ _ _ _ __ _ _ _ _ __ __ _ _ _ _ _ _ __ _ _ _ __ _ _ _ _ T7 LB. 
ARMOUR PLATINq. _ _ _ _ _ __ _ _ __ _ _ __ _ _ __ _ _ _ __ _ _ _ _ __ _ _ _ _ _ _ __ _ _ __ __ _ _ _ _ _ _ _ _ _ _ 300 LB. 

~I ~ 
is 

LOADING & c.G. CHARTS (L.7527 - L7532) 
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NOTES:-
I. ITEM 7 EL~CTftICAL I!QUIPMENT CONSISTS OF 

SUPPR!:S5DPl • SIGNALLING LAMP. 
Z. ITIfM r7 STO~GE PROVIDES FOR It 
3. IT!M 9 NAVIGATIONAL INSTRLMIfNTS 

Q.5.A. 5TANOARDS. MIC. n RECD~Of.R 
NAVIGATIONAL COMPUTeR, MIC. IA. 
NATHfJrM.TlCAL DIVI~"S, 
W"ITING PAD. 

4. 1T!M' 2:7 SeA MARKERS 
... n. 

6.0 
100 

10 

11O 
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A.p.2062A, Vol. I, Sect. It 

CHAPl'ER 2 

GROOND HANDLmG AND FREPARATICIl p(B FLIQiT 

General 

• 

5. A diagrwr. of tha picketing of the aeroplane is shown in fig.2. 
The main plane is picketed frorr. the shackles an the front spar at rib 6, 
o<)ar the wing tip Joint and at rib 21, near the junction of the outer 
plane and centre section. Doors are provided in the skin on the 
underside of the plane, far access to these shackles. The fuselage 
is picketed at the tail end by ropes lashed round the tail wheel axle, 
and to special eye bolts which are screwed into the sides of the 
fuselage, Just above the rear end of the banb doors. When the aeroplane 
is picketed, the main wheels should be chocked and the chocks held in 
position by stakes. The picketing ropes at the centre fuselage and 

F.S./2 
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wing tip positions should be fitted wi th one-ton shock-absorbers l see 
A.P.14b4A, Vol.I, Part 8). The pick;,tirtg points on the aircrai't can 
be used in conjWlCtion 1ri. th the standard picketing layout. Care should 
be taken when removing the pbketing ropes from the aircraft, to ensure 
that the special eyebolts in the sides of the fuselage are removed and re
plaoed by standard screwed plugs. The eyebolts are stowed with the banb 
gear orutohing handles in a pocket in thf' fuselage intemediate oentre 
portion. Covers are provided for the enaines. turrets and canopy 
~ 1'ig.14). 

5,A. When an aircraft is pioketed out. in a wind exceeding 40 m'R.h., 
ailerons, elevators and rudders should be secured with exterllld oJ:a!nps • • 

Jacking 

6. The oomplete aircraft should be jaoked up as shdwn in fi .3. 
Bipod jacks are placed under the jacking pads on the front spa of the 
centre section, and a universal jacking trestle, fitted wi:th a special 
»eam, is placed UDder the tail end of the fuselage just fo~rd of the 
tail wheel at tormer 35. The jacking pads, Pt.No.2.U.551, must be 
titted to the front spar before COlllllenoing to ~ up and the jacks must 
be placed 101 th the plane of the jacking lege pa~ll~l to. the centre-
line of the aircraft. It 18 necessary to 11tt t ije hinged nose of the 
centre section to fit the pads to the stt¥}; -1 ts provided. Ste.adying 
treetlee and gantries should be placed under e outer pl~es and tuaelage 
noee, ae shown. The jacks have sUtficilent extenaion to rais8 the air-
oraft traa the position of one tyr,e deflated, to the tlying position with 
the wheels clear ot the ground. 

8. On airo~t not incorporating Kod.553, a pressure retuelling cock is 
located beh1Dd eeo 1ilboard engine ' on a braoket below the front spar. 
Prom this connection a length of tlexible pipe extends dOWlTlfards, and is 
secured, when no in use, to a plug mounted on the diagonal strut between 
the underoa~iAge support beams. The tanker pipe is connected by means ot 
a ~ in. B.S.P. titting ~ the lower end of this pipe. The fuel tanIts can 
also e tilled through the tank filler caps in the top of the tanks, access 
'beil:lg obt:aUied through the appropriate doors in the upper surtace of .;he 
maill yl.ane. Aceeea to the oil tank filler caps is gained through a door 
in the port tairiDg panel of each engine nacelle. The coolant tank for 
eacu engine is IIO\Dlted on the front ot the engine, just behiIld the spinner. 
The filler oap for this tank ill located on the top side in such a position 
as to prevent overfilling. A special spanner is provided to remove 
this tiller oap, Pt.Jro.1.Z.1377, and is stowed on the inside of the port 
inboard undercarriage tairing door. To remove the radiator drain plugs 
spanner. Pt.No.Z.1436 should be used. 
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~. Pressure re-fuelling.- The 
I'or each tank ;-

(i) Fasten the fuel tank bowaer to the re-fuelling pipe 
in the nacelle. 

(H) Turn the re-fuelling cock, for the tank to be filled, to 
the ON position. The cook is on the front spar behmli 
engine. 

(11i) Remove the fuel tank filler oap. 

(iv) Pump in fuel at a pressure not eJCCeeding 

(v) 

Oil dilution system 

-10 deg.C. 
below -10 deg.C. 

the 

ia provided to give aocess to the ground atarter panels 
inboard nacelles. When in position the top of the ladder rests 
tap on the main wheel retraoting struts. 

~ 
11. General.- F1g.5 to 8,show the layout of the ~i0U8 bomb loads. 

B~ore loading bombs, the bomb cell doors should be opened b7 pushing down 
he lever on the left-hand side of the pilot's seat. If the inboard 

engines are running the doors will open automatically, but if not, it will 
be necesSIlr'J to operate the emergency hand pump on the port wall of the 
l'u3eluge just aft of the front spar. The safety brackets, Pt.No.1.U.593, 
should then be fitted to the four l\Ydraulic jacks to prevent the in
adv~rt~r.t closing of the doors whilst bomb loading operations are in 
progress. 

:.'.5./3 
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12. Standard bomb loading winches are required, two 2,000 lb. winches 
being used to hoist the 4,000 lb. bomb. For the location of the two 
lifting holes for this bomb, torward and aft of the centre bomb gear 
houaing, see Sect. 7, Chap.l, fi.g. 7. The adjustable crutches for the 
4,000 lb."bOmb are removed when other bClllb loads are to be carried. For 
removing bomb carriers and for making tinal adjuatments and checking 
when the bombs are in position, a step ladder (Stores Ret.4C/86) will b 
nooe8sa.ry. 

13. Order of loading.- The hell"" bClllbs .!!:!!! be loaded in th correct 
sequence. For this purpose each bomb gear houa1ng is numbered a ove 
and below the floor for ease of identification. Fig.9 indicates the 
houaings to be used for the following bcmbs, and the winches r~uiz:oo. for 
lifting them. 

(i) 

(11) 6 - mines or hea"" bombs. 

(ii1) 6 - 500 lb. A.S. bombs 

(1v) 

(1) 

(11) 

(i11) 

1 - 4.,000 lb. bomb. 

B. bombs. 

A.S. bombs. 

Small-bomb containers. 

1:>. Although not important, it is more convenient to load the 8111811-
bcmb containers, the SOO lb. bombs and the 250 lb. bcmbs in that order. 

16. It the number of bombs to be fitted is less than 14, the centre 
houaings should be used. 
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17. 50J lb. and 600 lb. ',.:J. bombs.- Fourteen 600 lb. , •• 5. bomb:. ma:j~ 
be carried but owing to the length ot the 500 lb. ".5. bomb it is 
possible to carry only six Idk.l, II or III or eight ).!k.IV bombs ot this 
~e. Pig.5 and 6 show the loading ot these bombs and the additio 
bombs which I1II1Y also be carried. The seque~e ot lcading is in t lie 
reverse order to the numbering ot the howsings. 

18. 1 000 lb. b~s. - PoIn"teen bombs ot the tollowing ~ can e 
carried t!!! tig.5, bomb loading No.l), and should be . ed 11\ the 
reverse order to the numbering ot the bouaings:- Ct~ • 

(i) 1,000 lb. G.P. (short tail type) bombs. ~ 

(ii) 1,000 lb. U.S.A. ....... ~ 
(iii) 1,000 lb. K.C. bombs. ~ 

Six only ot the long type 1,000 lb. bombs can be carried as indicated in 
fig.6. bomb loading No.4, which a 80 shOw the additional bombs which IlIAY 
be carried. The 1,000 lb. bombs soo be loaded tirst at OOua1ngs 
12, 11, 10, 9, 8 and 7, in that order. 
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( i) Open the baDb 

(11) 

(iii) 

( i ... ) Remove the bCDb carriers frca. iDsitW the . b 

(n) 

(T11) 

(T111) 

tile bClllb gear houa1:ag ill the coclaId 

AgII,1n hold the ra.tchet ill the PRBB position, pull the cable 
to the Uound and oareMl,y tit the ba.ll end to the ba.ll 8OClc.et 
OD the oarrier. 

Take up the tree length or the cable on the -qu1ck-wind-in-. 

After ensuring that the ba.ll eDd is 8tUI engaging the ba.ll 
soclc.et, proceed to ruse the bCJDb and oarr1er to the bca.b gear 
hwsing. The bClllb and oarrier should be kept in a tore-and-
aft poeit1cn during the lifting operati0D8. (A banb 
8tead,y1ng tcrk IDAY be used tor thia pu-pose). 

(xiii) When the carrier is Mar the baab housing, ensure that the 
guide rollers on the carrier engage the guide in the housing, 
and the 8Uppcrting pin engages the support hook. This will 
force the hook upwards and operate the trip lner which will 
lock the supporting hode rCWld the pin on the carrier. 

P,s./4 
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(Theoeapletion of this operation will be 1Dd1oated by a lc:ud 
click as the tri.p le't'er operatea). Bnaure that the locking 
pawl is t'u.lly engaged. 

(xb) Unwind the cablo a. fe .. turns to ensure that the carrier 18 
locked in the hcusing. 

(Jv) The ball end of the cable Q10uld then be diaengapd frea the 
.,ooItet. 

(XVi) 

(:nU) 

(nll1) 

22. The loading procedure far heavy bcabs and minlts 1a si.m1lar 
to ~t deacribed in para. 19, with the following addit101U:-

Check the bcab carrier, Pt.No.l.W.787, to ensure that 
the correct sling is fitted. ()le of the following slings 
will be required:-



(1i) 

(111) 

(1v) 

Ca) 

(b) 

(c) 

For 2,000 lb. H.C. 
or 1,500 lb. zrine 

Por 1,900 lb. G.P. 

Por 2,000 lb. A.P. 

A.P.2062A, Vol.I, Sect.lt, Chap.2 

banb - .ling,,.. ... 1..... ~ 
ATrO Pt. No. 4. w. 787 ~ 

banb - sling, 561 in. lcng. 
. ATrO pt. No. 5. W.787 0 

bcnb - sling, 4O-l in. Il~ 
Avro pt.No. 6. w. 787 

(v) The tens10n l>andls 
sling is tight r 
on the slip. 

(vi) 

(VU) 

F. S./5 

M:ast tI.·, fuze sntting control lint: or links frcm the ru"ing 
box or boxe:\ on the carrier, taking care that the bcp(es are 
et in the co;,,.ect pOsition OD the carrier, and that the ruse 

setting cent.,. 'inks are as near the vertical as possible. 
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25. 4,000 lb. baub.- This banb is carried by an R.A-Eo type banb 
release in housing No.l; in the floor of the centre portion of the 
fuselage. 'l'he total banb load is shown in fig.7, the 4,000 lb. banb 
being loaded first, followed by the rem.ot.ining baDbs. Two 2,000 lb. 
standard winches are required to hoist the bcDb. 

24. The following are the instructiOns for loading the 4,000 lb. 
banb on aircraft not incozporating Kod.412 (baDb release gear for 
8,000 10. banb):-

(i) Open the baDb doors and fit the aafety brackets. 

(ii) ~emove the cover plates from the banb gear housing and the 
two lifting pOints in the fuselage floor. 

(i11) If the front and rear individlol&lly adjustable crutches are 
not in position, fit them by means of the quick-release 
pins ~ fig. 12). 

(iv) 

( v) Place the banb UDier the aircraft 

(vi) 

(vii) 

(viii) 

(ix) 

connectors to the hoisting l\!6s. 

EnsUl'e that t ge reJ.eaae jaws are open, if necessary opening 
the .. by meal)s of the mechanical release lever. It is 
essential that the level' be returned to the fOI"Nard position 
and L0eKAD before the banb is loaded. 

3neure that the ball-ends are still engaging the sockets and 
~nd the bcmb up into posi tion. <.:'aJee care that the nose of 
tfie banb is lifted first and ensure that the tail of the 
banb does not foul the junction box in the floor of the 
fuselage. 'l'he jaws of the slip should close 3.uto:natically 
on the banb supportine lug. If this does not happen, shims 
should be applied to the top of the banb lug to ensure this. 
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Para. 24 (CODt4.) 

(xi) IKroRTJJl'l'. Look the "... by meaDS ot the emal1 lenr on the 
aide ot the bcab releaae, WliIIg tiIlger preesure 0Dl,y. DO!I)T 
CONPOSB ms LEVER WITH THE JO!lCIW(Ic,u, m&SI, OTBSRWISB TIll 
BCJ(B MAI BE DROPP!D. 

(xii) Cheek whetber the releaee elip 1e properl,y looked by pree~ 
tbe test button ~ t'1g.11). A sharp point ahould be tein 
by the finger it the rel_ ie tull,y locked. 

(xiii) Slacken the w1.ncb cablee, remove the pine eecur1Dg tfui 
ocmneotors to the baDb, eDi remove the two winDbee, the 
reaction sockets and the w1nch connectors. • 

(xiT) '!'be baDb ebould then be crutched. '!'be crutCliee an ot ~ 
independentl,y adJuetable type alld ehould be pperated until 

(xv) 

~-

(xrt) 

the tour pointe are tiIlger-tigbt on tbe bCmli Uter this a 
timJ. t:l.gbtening ebould be made alld tbe crutCh_ t1.nall,y 
locked by means ot the l.oclamta providied. 'ftie tail et tbe 
baIIb IIhould be crutobed lower t~the DOee to a_id to\1l.i.Qg 
tbe junction bax. 

R_e tbe OOTIIr platee ~ tbe baDb gear boueiJIs eDi the two 
\l:U't~ points in the tu.eelage tloor. 

If, the 0CIIIb1ned Blip eDi releue type G (tor an 8,000 lb. bcIIIb) 
is in poaition, it JIaUIt be adapted ae to1lowe:-

(a) Remove tbe OCIIIbined dip eDi releaae by witbdraing the 
two bolts (A) <.!!! tig.lJ) from the boueiJIs eDi die
COJIDIICtiJIs the electrical. wiriJlg from the ti T~ 
tend.nal block. 

(b) Pit the adaptors, Pt. No. 7.o..n28 alld replace the 
4,000 lb. baIlb releaae type F <.!!! t1g.12). 

(iT) It the front aod rear iDdividuall,y ad,JU8tab1e cnltches are 
DOt in poal tion tit tbem by me8ll8 ot the quick-releue pine 
~ tig.14). 

P. s./6 
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(T) U it 1a IIDt iD pNit1oa, t1 t the hoDt twse bNob1; (tbree 
ra..), pt,lIo.1.w.822. am -.,t tu el.eotr1aal. cabl_ of the 
ru.e 1ID1t to tbe Wm1"'blook. ~ tlaat tbe two tue 
1ID1ta ~or the bc.b aide flues are iD the oorreot pae1UOIl (_ 
tiaoJ4.). 

(n) Plaoe the baU UIIdc: the a1rarat't aDd attach the 1riDab 0CIaI*)t
ora to the hoiatiag lap. 

(ni) Pit a wiDch reeoti.CIIl aoctet.Pt.Ro.1. ... 81.7. at the hoDt 
Ut'tiag poiDt aDd 1. W. ~ at the reel" l1ftiJI8 JIOiDt. Pit an 
.a.ptcr, pt,lile1. ... 819. iD .... 800bt. 

('f'i11) Jll)ld tile ratabet OIl tbe ·qa1~iD· a1de iD the lOB 

(ix) 

(x) 

(xi) 

(zU.) 

(zU.1) 

(xiT) 

(XT) 

pae1 ti.OD aDd pull Uoat J tt. of cable tna eecb w1Dob. ftai:'e'ed 
the .oabl_ tbroaib the bolea iD tu tloor aDd t1 t the wiDohea 
1Dto tile r..cti.oD 8OCke1;a. 

DO JI)f 

~ the t'I1s1Dis COIIDeCtiODll by t1 tU~ three cablea to the 
f'J'ont fuzea aDd ODe on oaob aide of the bcab (_ tig.14). 

Pit the covers to the release aUpa aDd lit't1ag boles, ~ 
care that the emergency band release ia ti tted iDto the IIIpriDIr 
clip on the housing. 

e 
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2ltBo 8,000 lb. baDb.- This ba:!b alllO is carried. by bouaillg No.lJ ill: 
the centre portion of the fuselage floor <.!!! fig.9). TIro heavy bomb 
wiaobea are required to hoist tile bomb and the l.oII.diJlg procedure is 
follon:-

(1) Place the baDb on trolley type Eo 

(H) Open the bomb doors and t'i t the aat'ety brackets. 

(111) 

(v) If the t'ront and rear iDdividaall,y ~uatabl crutches are 

(vi) 

(vii) 

(TUi) 

(:Lx) 

not in position fit thsa by IaN.D8 ot. the qUiCk-releaae pine 
~ fig.15). 

Attach the winch oounectors to the hoistillg ~s on the bomb 
~ IIUIlUIS ot' the auiclL-releaae pine. 

xii)+ .(pin releaa1Dg the ratchet. on ~e winches, pull dawn 
the winch cables, carefull,y insert the ball-eDda into the 
oonnectors, and take lip the t'ree cable on the "quick-'lrind-inw .• 

See that tile sUp is in the OPEN poai tion, it' DIIOesllll.IY 
openiQg the Jaws by means of the meeban1cal releaae lever. 
It is eaential that the lner be returned to the rear 
pOlli tion and LOCKKD bet'ore the bomb is loaded. 

(xiv) Ensure that the beJ.l-............... sull engaging the sockets, and 
wind the bomb up into pOllition. '!'he lug on the bomb will 
eD88ge the hook in the sUp, C11U111ng the Jaws of the releaae 
to close autaDatica!.l,y on the pin at the end of the supporti08 
hook. 

(xv) lKPORTANl'. Lock the jan on the release by means of the 

!". S./7 
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1IlI&l.1 lever on the side of the bcIIIb release sUp, uaiIIg 
fiIlger pressure 0Dl3. 00 ~ OONPUSB THIS LEVER WITH THE 
llECHAliICAL RXLEASB 0'l'HmWISB 'l'HB BQIB )(AI' BB DIKlPPED. 

(xvi) Check whether the release sUp Jan are properl,y locked by 
pressiIIg the test button (see fig. 10A). A abIul> point should 
be felt by the f'iIlger. 

(nU) Slacken the winch cables, I'8IIO'Ie the pins seouriDg the 
CODneotora to the bcIIIb and nmove the Wo w1Dches, the r
action 800keta and the winch conneotors. 

(XYiii) The bcIIIb should then be orutched. The crutchee, 
of the independently adjuatable type, ebould be era'ted until 
the four points are fiJlger tight on the boIDb. :a: tinal 
tigh~ abould be made, and the crutohea l.od~ed: 'b1: 111_ 
of' the lDolaIu.ta. 

(nz) lIake the twliDa oozmect10118 by f'ittiDa ttaree cables to the 
t'ront ruse. aDd two OlD the starboard aidll of' the baIIb. 

(D) 

Phre l.oadiJlg 

250 The lIl'TIUl8ement ot the ~aanoe flares in the fuselage 
is abown in f'igo]J, whioh a.lBo e flare cbIlte f'i tted with the 
extension tube rea.cv tor dropP~ the f'lares aDd the stowage poai tion 
f'or the extension tube. 

26. The prooedure or l.oAlU.IIg the reconnaiaaanoe flares is a.e 
followa:- . 

(i) 

(11) 

R~e a f'lare tram the stowed position on the side of fuselage 
end insert into the tube with the propeller end uppermost. 
Eiliure that the release mecbanilllll on the flare tube sxtenaion 
engagee the stop on 1he flare. 

~'(ib) Conneot the cable tram the pulley on the top of the sxtenaion 

~ 
~ tube to the pin at the centre of the flare propeller. 

Load.iJlg of -.mition 

27. Front turret and Upper and lDwer mid turrets.- The -.mition 
f'or these turrets is carried inside the turrets, in boxes which are 
easily handl.ed f'or loading pwposea. • The -.mition boxes for the 
front turret ehould be Ufted into the aircrat't through the access door 
in the floor of the nose, and for the upper and lower mid turrets througll 
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the main door of the fuselage. Spare IIIIIIIlIDitlon tor the front and upper ~ I ",id turrets is carried in boxes stowed on the port side near the end ot 
the main floor, Juat forw.rd of the boxea tor the rear turret. 

28. Rear turret. - :The aJIIILIIli Uan tor the rear turret ie stowed in boxes 
on each side ot the fuselage tloor at the rear end ot the bClllb oOlDJ?8X1i!(et\t., 
and is led by tracks along each side ot the 1'uaelage to the rear turret. 
To load these boxes it is necessar,r to 1'S¥>W the aooe" door undemeatli the 
rear turret, when the lllllllUDi tion can be ted throuib the opening ~ to the 
8IIIIIUlli tion track and then be drawn along the tuaelage and ted into the boxea. 

Carburettor air intaJte 

29. On a1rcrart not inoorporating )(od.No.4J2, 
the navi&atorts seat, but on subsequent a1:rorat't, it h on the port side ot 
the cockpit tloor. Atter the air-intake 8000pe ate ~ttaQhild, and betore 
take-ott, the operation ot this control should be Cheolted tor treeness ot the 
butterflies. It their IIIOvement is too stitt 'the Uee olips should be 
slackened alight~. 

• 
30. When toldini the type J, Kk.IU d~ oare IlU8t be· takeD to IUlte U 

as compact aB possible ~ ~ 15) othe;.nse dittioult;T w1.ll be enoouDtenI 
when tbiJ:Ig the lid et the lI~e c~nt. Betore folding, the 41IIW 
lIIl:lt be tborougbl,y deflated. ~ meana of a P'8P' Deflation 18 oc.plete cml,y 
when all orea.ea appear as knife Mgell. When stowing the. d1ngb;r it is 
"lIen~1&l to keep it olear dt the~ portion ot IU%II.I&l. rel .. e betweea 
the operating head and tlie tairlMd on the stow.ge wall. 

32. Pirat !l!!!!Il!le.- An airoratt lands with one _in wheel unit retrllcted 
~ut ~ea. 11; is required to lltt the aircraft in order to lonr the 

eel. !he procedure is as tollows (see.fig.16),-

. F.S./8 

Obtain the tollowing equip!lent 1-

<a) . One 15-ton ~ulio biped single exteD8iOD JaoIt -
4. tt. 0 in. closed height, 6tt. 0 in. extended. 
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(b) Two i.5-ton hydraulio b11':!Od double exteru!,im 3s::?ka 
tt, b in, '.,loa;::?b he~bbt. tt. in. _beT,bsb. 

(11) Place the 1.5-ton aingl::? ext;::?'mion 3;::?::?k below outl::,~ 

(11i) 

(lV) 

(vi) 

;3loIc:L::?t JlB.'b on lmv_ aid::? ot ai_raft, 

13~ton do"t,le _"ension b::?l::?m th" "utt,::?::?::?t"d 
the b:l,gb ::?tde 01 the ::?irorelt. 

i::r"!:~d;::?l"~::?l~::?::?t~;~~;~~':e ::?th~"!:~ lh~~. 
adjusted al) that the extended wheel clean the groWld. 

~~the ~:: $:' ~ub~x:r~~~~a:~i~ 
extent together with the jade OD the higher aide. Reove 
hte ::?l::?gle ::?xtenah::?O 8f::?± lowht the htjllllsi't\l ;::?lit. 

The airoraft ~ then be towed. a~ by attao~ oablea to the 
:hlboIt::?::?1 Pl';::?h;::?ll::?,' hub::? atter hhe h 11':;:"..-l ',~l,::? sprr;::?ers, 

33. Second «DIDPle.- An aircratt laDda with one main wheel lDli t 
:;;;etnmhed, It 1::? re'z.'.b1red lhhh ~::? ::?i'll::?"~ to ::?~::? 'lVBg::? hroll::?::?1s 
(aee :-

(i) 

. ~ 
(11i) 

11 ~ 

hbtaht the h::?l..lol11'18 s14ffill:~ 

(a) 

(b) 

(0) 

(d) 

TWo iQ-ton aUVlO.ge~lleya, 

One 1 .5-ton li~ulio bipod aingle «rtenaion jack -
It tt. o .... ~ O~ed height. 6 tt. 0 in. ::?rl8llded, 

One 1 5-ton l\Ydr6ulio bipod double extensian jack -
.5 ~' 6~~ c·lohed hlrl~\t. tt. 6 in. 

Chooka tor tail wheel. 

::?1~::? t&e h~ton ::?lngl::? ~:?ion {hhk t,::?1.Ow int,'.1::?rd 
jaoking pad on the lower aide ot the aircraft. and take the 
lL't1"l~lo"d by the ;::?,::?k app"::?Dmat::?ly 6 n • 

Place the 1.5-ton double extensian jack under the inboard 

~~~~l~::?~. ~;!:::?~h!:a~ ::?ht~,~:~~!:' :!l!:~()C~he 
main wheel lDlit to be retracted, and then lower the Jack to 
::?pprc1simat"lz.l 6 0 

(iv) Remove both inboard engine cowlings and radiators and all 
"the::? h::?how h", ur,;?::?rca::?n.age ::?uppod. bea.::?l" 
(aee 
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(r) 

(vi) 

(vii) Remove the tail wheel chocks. The aircraft may en 
be toTted a-.y by attaching cables to the inboard p~eUer 
hubs after the removal. of the spinnera. 

seel uni ta re
t.t in order 

(i) Obtain the following equipaent :

(a) 

(b) 

(c) 

(d) 

(ii) 

(11i) PlaCe e 15-ton single extenaion jacks below the inboard AJIICK!Ilg pads and raise to the tully extended po8i tion. 
Remove the 25-ton jack8. 

~ v) P:r&ce the 15-ton double extension jacka below the outboard 
• Jacking pads and rabe to allow the main see! un1 ts to be 

lowered. 

Remove the Jack8. 

Remove the taU seel ohock.. The aircraft II8::f then be 
towed a~ by attactWIg cablea to the inboard propeller hubs 
after removing the spinners. 

35. Fourth !!J!!IJ!!ple.- An a1rora1't land8 with both main see! units 
retracted. It i8 required to lift the aircraft on to salvage trolleys 
~ fig.19). 

F.S./9 
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(i) Obtain the toll.owiJlg equ.ipnent :-

(11) 

(Ui) 

(iT) 

(n) 

(ni) 

(a) 

(b) 

(0) 

'l'IIo 25-ton ~ulio bipod double extension Jacks -
2 tt. 0 in. olosed height, 4. tt. 0 in. extended. 

'l'IIo i5-ton hydraulio bipod single extension Jacks -
4. tt. 0 in. olosed he1.g}lt, 6 tt. 0 in. extended. 

Two i0-ton sa1:98ge trolleys. 

Place the 25-ton jacks under the outer Jacking pads, 
raise to the tull extSlaiCln ot 4. tt. 0 in. 

Place the 15-ton jacks under the inner jacking mdli, 
to the tun extenslc:n et 6 tt. 0 in. 
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I. This chapter describes the maintenance operations (or certain com
ponents, and is intended to implement the Maintenance SClledule, Vol. H, 
Part 2, of this Publication; some maintenance notes on the electrical equipment 
are, however, given in Section 6. The ancillary; g{oun(l equipment required 
for the maintenance of the aircraft is listed in the approRriate M leaflet of Vol. H, 
Part I, of this Publication. Tools, rigging as and other special items of 
equipment are included in the Schedule of Sgar P~, Vol. Ill, Part I, of this 
Publication. Relevant illustrations a pe<¥j at! the end of this Chapter. 

} 
pro-

A.P.1538D, Vol. I 
A.P.2140B, C & D, Vol. I 

A.P.1519, VoJ. I 
A.P.1659A, Vol I 
A.P.l64IC, Vol. H 
A.P.I64IE, Vol. H 
A.P.I664, Vol. 11 
A.P.1469A, Vol. I 

A.P.1464B, Vol. I 

A.P.I275A & B, Vol. I 
A.P.I803, Vol. I 
A.P.205IA, Vol. I 

A.P.2241, Vol. I 

A.P.2337, Vol. I 
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Lubrication 

A .P.2062A and C, Vol. I, Sect. 4, Chap. 3 

3. The lubrication diagram is given in fig. 16. All points are lubricated 
with anti-freezing oil, type 417A (Stores Ref. 34A/86 and 87), except shielded 
ball and roller bearings which are packed on assembly with anti-freezing grease 
(Stores Ref. 34A/49 and 103) and need no further maintenance. 

lacldDg 
4. The jacking pads should be mounted on the front spar, two in eacn ide 

of the fuselage (see Chap. 2. fig. 3). They are secured by special stud b6Jts 
which pass through the spar boom. 

5. For jacking up the tail of the aircraft to remove the tail wheel er inflate 
the strut. a special jacking trestle (Pt. No. 1.V.591) is used (see fig. 8). 

6. Further details of jacking. trestling and slin~g 
Chap. 2, and in Sect. 5. 

lIIIaintenance ladder 

General 
9. The ma' plane aud tail plane are fixed cantilever structures, and can 

only be adjuste<f during the assembly of component sections. Such adjustment 
may be equirea wlien re-assembling with repaired or new sections. and is de
describelt in Sect. 5. A method of checking the outer plane trailing edge 
incidence, adjustments which may be necessary after flight testing a re
assemoled aircraft. are described in this Section. Reference should be made 
to "'Test Flying Instructions" issued by T.F.2 for flight testing. Apart from 
thIS, th on 'y rigging operations are those of checking the diagonal measurements 
and the incidence and dihedral of the main plane and tail plane. the verticality 
of tlie fins and rudders, and the movements of the control surfaces. The methods 
of aking these checks are shown in fig. 1 to 6. 

\t, ., position 
.-.. ~ 110. Datum points for longitudinal levelling are the two rear jacking points 

in the fuselage. Pegs. Stores Ref. 26AX/4316. are provided to screw into these a holes, so that a straightedge, Stores Ref. No. 26AX/4317. can be placed across 
_ them. For transverse checking. blocks are provided on formers 12 and 35 

inside the fuselage. Straightedges, Stores Ref. Nos. 26AX/4318 and 26AX/4319. 
are provided for use on these points (see fig. I). The rear jacking point in the 

. front centre portion is the C.G. datum point. 

F.S./3 
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lIain plane 
11. This should be checked to confonn to the diagonal measurements 

shown in fig. 1. In addition, the incidence of the of the main plane should be 
checked as shown in fig. 2. The dihedral of the outer plane should be checked 
with the special board provided, Stores Ref. No. 26EAjI0197. This should be 
held in position under the rear spar and checked with a level (see fig. 1) . The 
following tolerances are pennitted:-

(i) The maximum incidence variation on the complete wing span (Le. 
twist) from tip to tip, should not exceed 0 deg. 20 min. 

(ii) The incidence error in the centre section should not exceed 0 ileg. 
4 min. from end to end. 

(iii) 

(iv) The incidence error in the wing tip should not exceed 0 (leg. 3 min. 

l1A. Outboard trailing edge.-To check the incidence of the outboard 
trailing edge proceed as follows:-

(i) Place small packing blocks on the spar and on ne tra;il" ng edge succes· 
sively at ribs 15, 17, 19 and 21. 

(ii) 

Tailplane 
12. To check the incidence, two~gging boards, Stores Ref. Nos. 26AX/3867 

and 26AXj3854, should be plaee 0 t he upper surface of the tail plane at the 
front and rear spars (see fig. 3) and a fevel placed along the tops of the boards. 
The horizontal level may be cHecked by placing a straightedge and level across 
the tops of the two boal(ds. 1\ tolerance of ± 0 deg. 15 min. is pennissible in 
the tail plane dihedral, and advantage may be taken of this to correct any slight 
error in the verticality, of t he fins and rudders by fitting shims in either the top 
or bottom of the centre joint of the tail plane. The hinge line of the elevators 
must be corrected if this adjustment is made. 

Fins and p,idders 
13. <the fins shou.ld be symmetrical in contour and parallel to the longi

tudin . axis of the aircraft. The rudders also should be symmetrical and of 
goOa smootli: contour, and the hinge line should be vertical in both fore and 
aft and lateral planes. To check the verticality of the fin, remove the rudder 
an fit checking board, Pt. No. l.Z.1895, to the top and bottom rudder hinges. 
Gheck: longitudinally (see fig. 5) using an inclinometer. Turn the board through 
90 deg. and check laterally (see also para. 12) . It is important that the rudder 
trimming tabs should not be twisted and that their hinges should be So attached 
to the rudder that the hinge axis fonns a perfectly straight line parallel to the 
vertical axis of the rudder, and that there should be no backlash. 
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Setting of flying controls 
14. The range of movement of the control surfaces and their limits are 

shown in fig. 6. The diagrams of the flying and trimming tabs controls are 
shown on the relevant illustrations in Sect. 7, Chap. 4. ~ 

15. Ailerons.-The undersurface of the aileron should be equi-distant rom 
the undersurface of the main plane trailing edge on both ailerons. Turnbuckles 
for adjusting the cables are provided on the port side of the fuselage, just Iorw:ara 
of the front spar. The push-pull connections in the main planes should normally 
require no further adjustment after the outer plane transport joints hav neen 
correctly made. With the handwheel central, the ailerons should be rigged 
with from I in. to 1 in. droop measured at the inboard end e f the aileron railing 
edge, and when so ngged there should be not less tTianl in aroop at ilie outboard 
end. This setting should be tested on flight trials, \vhen it may Dd found that 
one of the following conditions exists, owing to slight variations in the manu
facture of the main planes and ailerons:-

(i) The aileron control may be heavy. 

(ii) 

(i) 

(ii) 

16. udders.-To set the rudders in the neutral position, fit setting board, \it , Pt. No. l.Z.1924 (see fig. 5). For adjustment of the push-pull connections, 
~ ~ee para. 18. 

1
17. Elevators.-The elevators should be of symmetrical shape. When the 

port and starboard elevators are coupled through the elevator torque tube, the 
trailing edges, when in the neutral position, should be on the ~e straight line. 
The one should not deviate from the other by more than .p, in;' Any greater 
error should be corrected. To set the elevators in the neutral position, fit 
setting board, Ref. No. 26AX/7136 (see fig. 5). For adjustment of the push-pull 

. connections, see para. 18. 

F.S./4 

• 
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18. Push-puU controls (rudder and elevator).-Nonnally no adjustment 
should be required after the initial setting (see fig. 7). When adjustment is 
neces(sl.)ary, it can be made at the following points:- ~ 

Forward of the front spar in the fuselage front centre portion. 

(ii) Aft of the rear spar, in the fuselage rear centre portion. . ~ \. 
(hi) At the outboard ends of the push-pull connections in the tail plane -. ~ 

To adjust, the joint should be disconnected, the locknut slackened off, and the 0 
eyebolt screwed in or out as necessary. 

4c1ju.stment after dight testing 
21. After the aircraft has been flight tested (see "Test Flying Instructions" 

issued by T.F.2) any adjustments required should be made in accordance with 
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the following instructions. For convenience, the port wing only is referred to, 
but the instructions are intended for application to either side by transposing 
"Port" and "Starboard" when necessary. 

(i) Aircraft flies port wing low on ailerons.- ~ 
(a) Provided that the correction on the manually operated trimming 

tab does not exceed four graduations (l\-ths) on aircraft fitted 
with a starboard tab only, or two graduations on aircraft fit te<l 
with port and starboard trimming tabs, a slight adjustment @f 
the aileron balance tabs wiII be sufficient. Adjust the rt balance 
tab UP two turns of the control rod, and the stal\lXi5ara balance 
tab two turns DOWN jf the original setting will alIo . 

(b) When the correction on the manualIy operated trimming tab 
control exceeds that laid down in sub-para. (ar it w.ill lie necessary 
to pack-up the aileron of the starboard wing ; e.g. if the aircraft 
is flying port wing low on ailerons and requires ten graduations 
trim to starboard to correct this (on an ircl;aft fitted with one 
trimming tab only-approximatel five ~auations on aircraft 
fitted with port and starboard tabs). the starboard aileron should 
be packed up with I in. taper packing strips. Care must be taken 
that the hinge arm securing 150lts are long enough to pass through 
the anchor nuts. For smaller variations, thinner packing will be 
required. 

(il) Aircraft flies port wi~ low on wing i1/Cidence but starboard wing low 
on ailerons.-
(a) Pack out the 10weIi edge of the starboard outer wing trailing edge 

transport joint as described in Sect. 5.· 
(b) 

(ill) Airordft tlies port wing low on wing incidence and also port wing. low 
on ail rons.-

F.S./5 

+. The correction for wing incidence should be made as described 
in para. 21 (il) (a). The aircraft should then be test flown again before 
makihg further adjustment, unless it is considered that the condition 
of port wing low on ailerons is sufficiently pronounced to justify 
packing up the starboard aileron first .· 
Aircraft flies nose or tail heavy, requiring adjustment of the manually 
operated elevator trimming tab control for correction.-

A careful check on the neutral position of the tabs will probably 
'indicate that either the balance tabs or the trimming tabs require 
adjusting slightly, DOWN if the aircraft flies nose heavy, UP if tail 
heavy. It it is then found that to trim the aircraft in level flight at 
cruising speed the trimming tabs must be adjusted by more than I to 
It graduations on the indicator, the balance tabs should be set, on 
the ground, to provide the necessary correction. The adjustment 
required will be approximately i of the linear displacement of the 
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,n,""",, lab trailing from neuhaT, and the same tli:rectioa, 
25eTore the tabs, ruddsrs and elevat lrs muc;t be locked 
the neutral position (see Sect. 1). 

due·t:~;~riatf,;ns kStS~~l;v~~~ til~ctn!t t~h~~t~~ tht l~~~ iYll);~~!(i,~,)';~~~e~~; 
discrepancies in a wing tip beyond the limits of correction by any other 
method of trimming, the tip should be changed. When this is done' on an 
l11rcraft fIfIing IYllrt wiu t\ low winh incidente, but l(yarboud winh low on 
n>LerOnl(, specitled in para. (il), it be advisable, if the latter condition 
is pronounced, to pack up the port aileron before test fiying. 

of lmtomatli{: cont{tlht .. ~ 
Instructions for the setting of Mk. IV automatic controls in c&njunction 

with the main controls are given in para. 23 to 25, and the positions of the units 

:~;»~;:~~~ con~r~'lsl';rvo m»t::l;((>~e taheno~c;ntio~~f:~a~(;;~;~;;e~~S; 
control. Fo all other particulars of automatic controls Mk. IV, see A.P.1469A, 

VoL 1. AiSl1onS. ~ \. ~ 
(i) Lock the control column handwheel in the mid-travel position (see 

(!m :::t~~'s~~~r~~:s11;~ ~~\~l~! secu~;~ll~~~rv~ motor to the base 
plate, and unscrew the adjusting screws., 

~!;:~~k:~:~ll~~a~::nI~~t~il(lt~X;.lle~t;;:!,l~:nl~~l:l~dj~l;~lnl!~~O motoc; 
by the sprocket attachment holes to position the sprocket correctly 

~~~S!~~ tn ~J~:L:~~ sl:rnl~to1 ";ervo motor tlase and dke up 
any slack in the chain. 

(vi) !::~~en the nuts o~he ~lts securing the servo motor to the base 

24. Rudders.-" ' 
(i) Lock the r~dder ped!ols in the mid-travel position (s~e Sect. 1). 

(il) tho ~~~. ;;;~~~~~f(~o in the c~Si;O~~;!~::r~~ ,:~t~~ ~~ the servo 
motor and the quadrant on the end of the rudder pedal torque &haft. 

Lt;:;..p;;;l> -roe:~TlTlt~oo;~lt;~~ ~~I!I~~~u~t~::and hxk with wire, 

25. Elevators.-
(~ t~ the cnntrol (olumo in tho mid-t:rllllel position, 

, (ii"" ~~ t:~~~~a~~; ;~~~ motor at mid-stroke. 

aft 

(iii,l.. ~djust the turnbuckles on the chains running from the spr~ket on 
tTlO servo >notou the on en,e the eontrOl eolumIl 
sP:rdt. hheck that no sLack occurs in the chain. 

(iv) Tighten the locknuts on the turn buckles and lock with wire. 
(ll) Ic;lolle the l:ontrol Golumn to thu r:eutll.c;l positk:ll., i.e. deg, forwa:rd 

of the vertical locP (see 1). 
(vi) Connect up the follow-up cables. 
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UNDERCARRIAGE 
General 

26. The main wheels and tail wheel should be kept clean and free from mud 
particularly at the knee joints on the retracting struts. In wet weather this 
joint should be cleared of mud and dirt and lubricated after each flight. 'Wh en 

, the main wheel units are down and the aircraft is resting on the wheels, the 
jury struts, Part No. I.U.631, 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 the aircraft to be towed, or other maintenance work to be done, ' f ou 
and danger of the main wheel units being retracted inadvertently. I 26A. Inflatioll adaptors.-In the following paragraphs, the use of he JS)owty 
inflation adaptor, Pt. No. C.7704 (Stores Hef. 4G/233S). has been referred to 
throughout. The standard Turner adaptor, Stores Re!. G~24:33, may also be 
used as it becomes available. Alternative extension pieces enable both adaptors 
to be used, either on aircraft fitted with special Schradel1 c. nnections or on those 
fitted with 1 in. B.S.P. connections to the inflation ~alves. 

Main wheel units 
27. General.-The main wheel unit is illustrated in Sect. 7, Chap. 5. the 

hydrllulic and emergency lowering systems are hown in fig. 18 and 22, and the 
method of setting the undercarriage doors is deseribed in para. 90. 

27 A. The alignment of the retractin~ sf1;uts in the DOWN position is 
designed so that the hinge pin of t ile knuc~le joint is not more than 0·05 in. 
below a line joining the hinge pins at eitlier end of the strut. In practice the 
offset may be up to a maxim m o£ 0·2 in ., the amount being checked by means 
of a thread stretched betwee the hinge pins. , 

28. Removal of wheel.- If a t yre is burst or is deflated, the aircraft should 
be jacked up (see Chap. 2. fig~ 3) using the A.M. gantries to support the outer , 
planes. The tail wheel MpJa De chocked instead of being supported with the 
universal jacking trestle. When the aircraft is in this position the following 
operations ar.e necess !'Y;-

(i) Disconnect t he pneumatic brake pipe at the bottom of the flexible 
tubing / 

(ii) Remov the bolts securing the brake drum to the shackles on each side 
ef tne wheel. 
SUIlROtt the wheel with blocks of w00d. 
Remove the eye bolt securing the axle to the lower end of the shock
aBsorber strut, and lower the wheel. 

29. Remotoing tyre from wheel.-This procedure is fully described in A.P.2337, 

~
Vol. I. 

30. Refitting tyre on wheel.-This procedure i~ fully described in A.P .2337 . 
Vol. 1. 

ltIain wheel shock-absorber strut 
31. General.-The main wheel shock-absorber struts are illustrated in 

fig. 41 . For the method of tilling the struts with oil, see para. 37 and 38, and 
for inflating the struts, see para. 33. The oil to be used is D.T.D.44D (Stores 

, Ref. 34A/43 and 141). 

F .S./6 
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32. Oil level check.-The oil level should not be checked immediately 
after use as a froth will have coUected on top of the oil. To check the level. 
proceed as follows:-

Allow the unit to support the aircraft. Remove the dust cap from 
the inflation valve. fit adaptor. Part No. C.7704 (see fig. 25) and permit 
air to escape gradually until the struts are fuUy compressed. If. just · 
prior to the struts becoming compressed. a spray of oil and air is blown 
off. the oil level is correct. The strut can then be re-inflated (see 
para. 33). If only air is blown off. the strut requires topping up (see 
para. 37). 

. . 
33. Air charging.-When testing the pressure. and charging if neces~. 

proceed as follows. with the aircraft standing on the ground:- • 
(i) Remove the dust cap from the inflation valve. 

(ii) Connect the adaptor. Part No. C.7704. to the 
fig. 25). 

(iii) 

(iv) 

(v) 

(vi) Disconnect the adaptor and replace the dust cap on the inflation 
valve. 

34. Deftation.-To 
adaptor. P~rt No. Cf17 
unscrewing knob (B) 0 

36. 1JJ~matttling shock-absorber strut.-This should only be necessary after 
a long periooof service or after accidental damage. The foUowing is the 
seSl ence of operations involved in dismantling a strut (see fig. 41) which has been 
emov r m the aircraft:-

Deflate both struts in the unit (see para. 34). . 
Disconnect the balance pipe connections and the bracing. and separate 
the struts. 
Remove the two bolts (UI). Withdraw the fork (NI) and brake 
torque link (N) from the lower sliding member (M). 

(iv) Unlock and remove the inflation valve (0) and the balance pipe . 
connection (GI). 
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(v) Unscrew the ferrules from the two screwed rods (SI) and remove the 
two setscrews to free the end fitting (G) and inner tube a.c::sembly from 
the main outer tube. 

(vi) 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. Remove the locking screw. . 

(vii) Unscrew the lower sliding member (M) and then remove the locking 
pin and unscrew the stop nut (ZI) to free the fitting (VI). 

(viii) Remove the locking screw and then unscrew the oil cylinder fT m tlie 
piston rod (YI) and remove the cylinder. Unscrew the damping valve 
assembly (HI) from the end of the air chamber- (H) using spanner, 
S.T.205. • 

(ix) Slide the damping valve assembly (HI) off the piston r&l (YI) and 
unscrew the cover plate of the valve asse 'DIY to free the valve. 
Examine the sealing washer for wear or d~age, and, if necessary, 
renew it. Clean out the oil holes in the amping vruve and cover and 
..Llso in the piston. 

Note.-Earlier units which are fitted with pistons of type 699553 
(these have two No. 25 drill holes th ough the piston body) have 20 
rubber damping rings (JI) an n meta spacer (J2). Later units 
fitted with type 699562 pistons (havmg two No. 31 drill holes) have 
only five rubber rings (JI) and a eW spacer (J2) (see fig. 41). If 
during overhaul it is necessarY t replace a type 699553 piston by a 
type 699562 piston Hie lower- 15 tlamping rings (JI) must be replaced 
by a metal spacer (J2). 

(x) Unlock and unscrew the gland nut (QI) using spanner, S.T.699, and 
examine the insid sunace for wear. 

(xi) Remove the spacer rin s and gland ring (]). Examine the gland ring 
for wear or damage, and, if necessary, renew it. 

(xii) Remove the irclip locking end cap (WI), and unscrew the end cap, 
using s~ner, S.T.I64. 

(xiii) Unlock and remove the grease nipples and studs from the attachment 
sleeves (AI) and (El), and unscrew sleeve (BI) towards the bottom of 
the main outer tube. Withdraw the sleeves (lA) and (BI) and unscrew 
them from each other. 
Tlie bronze liner (LI) should be examined for wear without removing 
if'from the tube (A). If necessary, a new tube (A) complete with liner 
(LI) must be fitted. 

3'1. Topping up with oil.-If after checking the oil level (see para. 32), the 
strut requires topping up, the aircraft should be jacked up and the following 
procedure adopted:-

(i) With the unit in a vertical position and the strut fully compressed, 
and using the adaptor, Pt. No. C.7704, connect the infiation valve to 
the component test rig (see fig. 33). 

(ii) Pump oil into the strut until the pressure begins to rise rapidly. The 
pressure must not exceed 2,325 Ib./sq. in. 

F.S,f7 
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(iii) Release the pressure slowly by means of the adaptor (see para. 34). 
and then fully compress the strut. 

(iv) Disconnect the test rig and connect the adaptor to an air pump. 
(v) Inflate with air to 995 lb./sq. in. allowing the strut to extend fully. 

(vi) Remove the air pump and inflation adaptor and replace the inflation 
valve dust cap. . 

38. Oil filling .-When, after complete dismantling, the strut requires filling 
with oil, the follo\\ing instructions must be carefully carried out (see fig. 4 ):-

(i) With the oil cylinder and air chamber sub-assembly complete, and 
balance pipe connection and inflation valve fitted, insel1t upright in 
test cage, type ].3163, set the sliding member within tile 'mits of its 
travel, and attach the component test rig (see fig. 33) fo the balance 
pipe connection. 

(ii) Pump in oil until the pressure rises rapidly. It m st not excced 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 
(ix) 

2,325 lb./sq. in. 

39. Testing slWck-absorber struts.-With the strut deBated, connect the 
component test rig (see fig. 33) through the inflation adaptor. Pt. No. C.7704, 
and pump ' oil tQ a pressure of 2,325 lb./sq. in . This pressure should be 
maintained. fall in pressure unaccompanied by visible leakage at the 
sealing 'VI he under the inflation valve will be due to leakage at the following 
pqints :-

(i) }\t the fitting (L). Leakage will be visible on removal of the end 
cap (G). 
At the gland ring (J). Oil may eventually appear at the bottom of 
the main outer tube (A). 

Leakage of oil or loss of pressure.-
If leakage occurs round the sealing washer under the inflation valve, 
first tighten the valve body. If this is ineffective, deflate the strut, 
remove the valve and renew the washer. 
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(il) If leakage occurs from the inflation valve itself, deflate the strut and 
renew the complete inflation valve unit. 

(iii) Should leakage occur from the sealing washer under the stack pi~ 
(L), deflate the unit, remove the stack pipe and renew the washer. 

(iv) If leakage of oil or loss of pressure occurs and cannot be traced to th~ 
inflation valve or sealing washer, deflate the strut and then dismantle 
(see para. 36, (i) to (iii)). If, after removal of the fork (N), oil is t be 
found in the lower sliding member, leakage from the sealing washeli 
(XI) is indicated. To remedy this, it will probably be necessa~ to 
renew the sealing washer, since further tightening is not likel;£: 0 be 
efiective. Proceed as in para. 36 (iv) to (vii). 

(v) 

Adjustment of main wheel units 
41. UP and DOWN latches.-The arrangement of these latches is shown in 

fig. 31 and in Sect. 7, Chap. 5, fig. 3. They are set correct1y before leaving the 
manufacturers and should need no adjustment. If, Jiowever, the undercarriage 
is damaged or new retracting struts are fitted, the latc)1es may be re-set by means 
of the adjustable side stays (C). These should be aojusted so that the lever (K) 
will contact the stop (M) when the U2~r, an lower retracting struts (01) and 
(Cl) are truly in line. It is important tha wlien the unit is locked in the UP 
position, the UP latch (J) is forced back: * in. to ensure a positive bearing on 
the UP catch tube (see fig. 31~ . This con ition can be obtained by means of the 
two turn buckles at each end of the, catch:. It is also important that a clearance 
of t in. be maintained between tn op of the catch tube and the latch (]). 

42. 
(i) 

(ii) 

F.S./8-9 
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(iii~ Unscrew the fork-end an additional hal.f turn anU replace and 
lock the bolt (H). This ensures that the Jack piston Will ~ 
not bottan betore the struts (Dl) and (Cl) are tntly in line. 

Tail wheel unit \it "-
4;. ~- The tail wheel unit 18 illU8tratod in tig.42. ~ V 

!'or the method ot filling the strut with 011 and 1.n1'lat1Dg with &1r. 
~ ,:-.re.. 51 and 46 rellpectively. 

4-4-. ?anovine; tuil wheel.-
follows:-

(i) Jacj{ up the aircraft 

(ii) RElllove the setscrews locking the 

(Ui) 

(i v) at each ervJ. 

(v 

Fit tube, ?toNo.S.T.5;l, 
e ule t'rcm the wheel. 

11' onJ,y air is blawn oft, the 011 lovel :n:quires toppDlg up 
(~ r-ara.5l). 

~6. Inflation pressure check.- The strut inflation pressure shoulJ. 
checked wi th the aircraft lltanding on the ground:-

(i) Remove the dust cap tran the inflation valve. 
adaptor, pt. No. C. 7704- ~ tig.26). 

Connect the 

(U) Test the pressure by turnin<! the Ialob (A) on the adaptor ~ 
fjg.25). 

(Hi) ~: ~<-sw·e the exten.eion of the strut ~ tig.;5) and canpare it 
Vlith the dimension given in the table. If the pressure ill with
in the limits given, the strut i~ serviceable. 

(i V) If the pressw"e ~s below the minimllL given for the dilnension 
ccncern"d, url.!lcrew the lalOb (A) ~ fig.25) to close the 

~'. ~./o 
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inflation valve, remove the d\1St cap from the end of the 
a.daptor, and cormect an air pump. Re-open the inflation 
valve omd inflate the stzut, checld.ng the dimension at 
intervals, Wltil the presllUnl and exter..siCiD are within the 
l.1mi ts g:I. ven in the tab 1.e. 

(T) Jack up the aircratt UD~il the strut is tull,y extended. The 
preallUnl in the atzut in ~hls coZldit:!.Ol, must be that given in 
the LeadiJlg Particulars. If it is not, the unit must be 
partl,y dilllJl8lltled and 1ihen re-tilled with oil ~ para. 52). 

47. Detlation.- Should it be necessary to deflate the strut, the 
adaptol", Pt. No. c. 7704, should be fitted to the inf'lation valve. The 
preaaure should then be releaae<\ by screwing up IaIob (A) and unscrewing 
IaIob (B) on tM &daoptor. • 

4S. ~- On no accour.t should &l\Y bolts, connections, etc. be 
removed before the strut is deflate<". Pailure to do 
in a seriOUll accident. 

(v) 

(vi) 

(vii) 

RemaYe the four setscren to tree the CSIn (1:) and damping valVE: 
aaaembl,y (X) f"raII the innosr cylinder (K). 

ExaDu..le the edge of the inner cylinder (K) between the 
diapl ~ (X) and the lower cam (M) tor signs of distortion 
due to elotlgation of the carn securing bolt holes in the 
cylinder. Distortion exceeding 1/32 in. renlt'rs the assembly 
unacceptable 1"01' re-assembly anU it. mu:.ot b~ renewed. 
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(xl Remove the setecrews to tree the tilter (Al). 

(xi) Remove the mt tran the bolt (L) to tree the cover plate, ~ 
1leal.1118 washer and damping valve trail the diaphrap (X). 

(ni) UII1II8 special tool, Pt. No.S.T. 721, unscrew the ferrulell trcm ~ 
the IIcrewed roda ee~ the fork (T) to the lower 111141118 
mcaber (U) and extract the rods to tree the forlc. 0 

(n11) With spanner, l>t.No.SoT.252, unscrew the gland mt and. tree 
gland rill8 (W) t'roIII the tork (T). ~ 

(nv) To reuove the friotion cUp (0) frail the main outer tub ~ 
IIcrew the ten lIet.crwa to releaae the lower end ~the 
outer tube (Bl) whIch will allow the friotion S:lIemblY 0) 
to be slid trail 1 t~ bouaing< .. 

so. Re-ua< 1b~ot tail wheel 1It=t.- In g~ l,y ill 
a rever.arorthe dilllll&lltltll8 prooecb.u e, but the to 1Dt1l llhould 
al.ao receive att8lltion:- ~ 

(i) When inaerti118 the wheel fork Ullembl,y iD e end ot the 
lonr Illidill8 tube (U), care llhould to ensure that the 
gland riIIg (W) is not damaged wh~ holell drilled iD 
the tube. • 

(11) Allllembl,y aleevell, PtoNoa.SoT. SoT.720 •• hould be used 
when ... emb11D,q the glaDd • 

(i11) '1'be lUte retainillg and (H) IIIUIIt DOt be over-
t1gb.teDed or the e ilud will be 1IIpa1re4. 

(iv) When ... embli118 t ), the DIlt (J) and the gland 

(v) 

ullllllbl,y (H), the mer .. aembl,y Ilbotlld be held 117 
.. _ of the let, PtoNooSoT.526, whioh tits into the 
reoellll in the the cylinder (It). 

T.722. llhould be used to prevent the iDnIIr 
tal11118 into the loIrer sl141~ tube 

rSDOVe the dullt cap trom 

~ 
t the intlation valve, throueh the adaptor. Pt. No. Co 7704, 

ao~he component t~6t rig t!!! tig.3~). 

~ 
in oil until the pressure begins to rise rapidly. It!!!!! 

~ 
DOt exceed 1,200 Ib./1lq.1n. 

~ V
V» Release the prellsure graduall,y, and fully caapress the strut. 

Remove the test rig and COIlIl8Ct an air IIUPPl,y to the 1ntlaUon 

~ 
~tor. 

(vi) IDf'late with air tt, the DOlm&l. prellsure at fUll extension l!!!! 
Lead1.JIg Parti cularr. ). 

(vii) RlIIIOve the air pwap and iDtlation adaptor and replace tile 
1Df'l.ation valve dust cap. 

P.So/9 
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illl f'1l.l:!4Ji: aDd .y llll:lati~= - or .y=.y=,1a.cem,ml s trol" to i§l"u;s 
or lRibaequent will be a;nvered t'ul:l3 extended and filled ,,11,h oil 
~ (1JId1oate4 by red ateDc1lled note cm strut). Thee. stIUta are to 

1" =::.mt"'rs~:: !:::I;:i::'~An~::'~~i~"llll:~~,,~ 
perllOllMl are to b. filled aa iDBtructed in aub-para. (i) and a DCtte that 
the atrut is filled onl,y with 011 18 to be pa1D.ted in red cm tbB outer tube. 

(i) th" Illll a'i;ll,,~ reqtiA'~~ retillliDg 'i;u.y="eed, Jt~;~.y;~ 
(a) With the iImer oyliDier aaaemb~, top cam (Z) aDd Dlt (It) re-

:tb-hl~'i;~ l~~: :;!d;: ~7~f~~ (t~ wi. th:e s.tIU.. t 
upright aDd fUlly utended, PlDp in oil ~ l'i;e "iDtla~lon 
ftlve (11) lmtl1 it OOIIIpl.~ t1lla .-ber (0) and __ 

~~~~= ~jjm_~t::~:t ~i~:::;tf~~~4. 
(b) With the glaDd bDua1llg tilled with 011 and the unit tull,y 

~2~~;E::: :f~1Cr::i:jj:;~~jju. 
the riDg 18 aUd down into poai tion, but great care IIWIt 

~jj'~:.nU' ~ ~i;)~'l;C;)l::t ())~) =~ ~~; 
pt. Ho. So 're 781, aDd lock with the grubacrew. '1'heIl OOIIIIpl.te 
the aa..m~ of the strut, tClllpOrar1~ fittiDg plug, pt. 

~~;~7~);1t:::;,(~jj)1~~)~,,~1~;~)":. 
l.ookiJIg Itv 18 correctlY rej)lAced between the upper cam and 
the lower ~~ tube, before fit~iDa IIIlt (J). 
l'ID¥ ,41 t,::: .. utu"'" the lllll:ll, tlllll: oallp,,~a the 
.tIUt, al.lori:ag oil to escape. Repeat this untl1 no air 
bubbles are ejected with the oil aDd then t'inal~ P\IIIP in 

~ ~:e~ti~ _Ilve oap~"ll)lIIlecl ~e oill Il\IIIP 

(11) To fit and inflate the atrutJ-

- ~(u) ~::: :)i;)~::';~e 
1 t in a vertical poai tion. 
ftlum 

Il"t no'i; 1IIIItallmd in ..u-jj~It, 

MIll ~regg the girut, i"lll~ 
Oil will be ejected frca the 

~l'lt: the m~l t Uea1"1ll,,0Irt1,,'" es po,,)Ilble, :£m"tan me 
strut in the a1.rcra1't 

to ~::1~'"t)~~~ejjj;=t :-ci:~~ )",,)sure 
at tull utenaion (aee lAadiJIg Particulara). 

RIIII4l'!1'" the .,IjjjjD &Dd allow the atrut to support the alrcraft, 
1:h._ "JUrY the "Il~k dm,,~bed. p&i~_ 46-

5J. 'reatiJIs tail wheel atrut.- With the unit deflated, conneCt 
the caaponent teat rig (see fig.JJ) through the inflation adaptor, 
IlillNf',C. ttIl:::" and )'\JIIIl id <'11 pre)um-e of d,200 ill,taq.i j " 'l'b1" 
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. pressure should be maintained. Fall in pressure not due to leakage from the 
inflation valve or its sealing washer may be caused by leakage at the following 
points:-

(i) At the gland ring (W). Leakage at this point will eventually cause 
oil to appear at the junction of the wheel fork and lower sliding member 
(U). 

(ii) At the gland ring (H). Oil wiII eventually appear at either t e top 
or bottom ends of the main outer tube (Bl). 

(iii) At the end plug (A). Oil wiII be visible when the end cap (D is emoved. 

54. Leakage of oil ay loss of pressure.-If leakage occurs from he sealing 
washer under the inflation valve, first tighten the inflation valve. It leakage 
persists, deflate the strut and fit a new washer. If leakag occurs from the infla
tion valve itself, deflate the strut and fit a complete new aIve assembly. 

Cleaning oil tanks.-
Drain and remove the tank (see Sect. 5). 
Plug up alI holes. 

(iii) Remove the access door in the tank. 
(iv) Wash out the tank by spraying with flushing oil (Stores Ref. 34A/68) 

and finalIy spray the sides with petrol. 
(v) Drain off the flushing oil and the petroi. 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). 

F.S./IO 
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59. Cleaning the oil filters.-When cleaning the oil filter the following 
procedure should be adopted;-

(l) Remove the locking wire and unscrew the handscre\~. 
(ii) Turn the special nut through 90 deg. until the anns coincide with the 

slots in the casing, and remove the handle 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. 34A/68) and finally flush with filtered petrol. 

60. Draining the coolant header tank and radiators.-Should it 
to drain the header tank and radiators, proceed as follows;-

(i) Open the inspection door in the underside of the cow: in . 
(ii) Open the drain tap at the base of the circulating pump. 

should remain open until the system is refilled. 
(iii) 

EDgine COntrola 
61. General.-The chains and tie-rods will 
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IlOnII8.11y only Deed adjustment 'ltter th" dilllllllJltlillg ot oaaponentB lsee 
pe.rs. :i::; - 65). Instructiana are given tor settiJl& 1IIIIJlWI.113 operated 
.ll1peroharger w'Id mixture controla, bIlt in airoratt iDcorpol'l1tiJl& Wed. No. 
465, electro-pne\lllllLt1c BIlpercharger cmtrola are fitted, and lIod'No'630~ 
deletes the mixture ccmtrcl. In lIk.Ill aircratt ~ alOlf-nmn1J!g 
Cl1t-«1t control.s are alae eleotro-p1llllllLtioalJ,J operated b7 the pilo~ \. 
For detailJi or the oOl11o.."'Ols 1n the power plant.!!! A.P.2140A Md B, ~~ 

62. Throttle, D1xture, sllJ!!l'Obarger aDd JIl"OR!ller CCIIltrol.a~-
(i) Set the lwers cm tIla pilot'. control quadrant tIC.! e -

travel pc.si tiOl1. The IIIixtI.Ire l .... er ahoul4 be 1;:[ in • 

(1!) Disccmnr.t·the .priDg trfa the lllixtllre lC,~ '" qiDe 

J.Oei t1oJt. ~ 

ocmtrol bolt CD the front spar beh1."14~ bulkhcacl. 

(111) On the inboa.L"d e.Jg1De ~.)ntrol bo~ .... ers at 6i des. 
torard et the verttoal to obta vel posit~or .. 
(The spar web ::'s vertical WUenu re t 1. in the r1ggiJl& 
position). 

(iv) 011 the OIltboarci • .gm.co40~ , set the l .... ers at 31 deg. 
torard et the vert1cal'.~1n the lI1d-t~.vel· posi ti04. 

(v) ClGDnect up all ~8prooket. BC tM.t the chain enda 

(vi) 

F.S./l1 

are al'pro t hca the aprocMeta. Attach 
the tie-rod J aDd take up all alAok. 

'UIII~a.:Lqpg~t:La1 link. at thOl did.lema et ae auper
<1ll~'" ccmtrola are vertica'l. 'the linka are 

ion of the iDboard aDd OIltboard ocmtrela 
eJ.sge aDd the 1Dboard _ell •• 



(1:1:) 

(z) 

(:1:1) 

(:111) 

(:1:111) 

(zlT) 

A.p.i:J6ZA and C, Vol.I. Sect.4. Chap., 

(contd.) 

'Dlrottle lever '5 deg. to~rd ot nrt10al ~ 
K1xture 1.... ,5i deg. to~ ot T8rt1o'll 
Propellerand auperol!arger lenre 31 deg. ton.ard ot nrtioal \it \. 
:lbe IIixture 1_ Ahould be .et to a radiua ot , 25/,2 in. 0~ V 
but ~ be tl&rthe:r ad,1ullted .a neceal!lU7' The tbrottle, 
pt'qIe1.1er aD4 8Up8~e:r leven aboul4 ~e aet .. deaoriD~ed 
tor tbI iDIIoard eIIIin,. 
Pit tile OGIIDeOtizIg roda between the leTer3 at ~ t~ 
&Dd tJ\e t1rep1oot ""Ub_d, cA4.1uatiDg ~ l.en&~ rodB 
BUit tile po.itioDa ot the levera aa prev1olo.:'ly 8 • 

Rephce the epring cm tile II1zture mer on tha 
oontrol boJ::. It is 1mportant tbIlt it should e t tbia 
.-,e betore the OC'ntrolB are con..ected b 



P.s./tU 
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IIlWIIbera. In all a:iDteJlaDce operatiou on tba h,Jdraulio .,.eto. 
abaoluto cl~aa b ea_Dt.1al. Clean fluid eDlT 8JIoul4 be uaed 
when 'filllq or topplq up, qd tM ooDta1Dera, f\umala, etc., uaed 
tor hold1Dc the fluid qd tor toM reception of clraiDe4 tlui4 _t be .. 
• orupulouaq. 01_. It 18 pnferable that after the ooat.a.r bu ~ 
\)Ma car.tu1l7 01eeD84 it eboul.4 be nillec1 out with a .-11 ,uuaUt1 
ot ole&ll fluid, which aboul.4 t.beJl be di.carded. ~ 

67. WheMyer pipe-1.:1M. are di.co_ctec! the UD10ue am pipe en4e 
ahou14 be blaDbd ott apillet oDt.:r7 ot dirt. WlleMyer draill plup or 0 
other OOIllpOD8Dte are re_Yee! tbo7 .ot b. oaretul.l.7 u&llli.Dtd to e .. 
that thOJ are tree froa tin bet ore thOJ are r ..... .,l.d. Artt - .N. 
loqt.h ot pipe or an ooupl1l1S .hould be tbaro~ flush.d out to "' ~ 

:;:.:. =:::.:~: ::-_it"· to till th. oo.lete olrouit:- ~ 
~ i) Jack up the _repluae bf _ana ef ~~a tba 

pacl. on tIlo treat apar l.o! Seot." Cbap.2). 

(11) PU1 the b,7dnulio r ... neir with tlu1cl f.D ( Store. 
Raf .34A/'3 I.IId 0&6) • 

(11i) draiD8d. 

(iY) jettiaon pipe. to GteD4. 

(y) c._ot toM poU114 te.t ) _ the atenal. MlpN 

(Yi) 

&Dd retura yaly •• ill __ :a.al.rq,._HU,le. !be.e yaly .. are 
_1Ul'tedoa the puel. be UIIilerearr:1.. aupport beuo. 

_tor ill low par, at toM ... u.. 
~~;~I::;,1a the reHnoir. When f11llD« it 18 
9- ul4 be iD the erleD4e4 po.l t.1oa. 

(Y11) Operate ~ ral u.. each.., iD ord.r to till all 
the j~ e tiOOD oircuit. 

JPlPrtapt..- So the re .. noir cap while operat.iq .. o1rcnd.t, 
u4 t~ •• aal7 with the teat ri~ atopped. 

(l'11i) ~ j.ttiaon pipeoaa d •• oribed iD para.Sl, ucept ;:';;J orip,nal. .oaliq .aaher •• hould bo UNd. 

~~~otea....,. be "., ............. _ .............. 
a h ef pipe inlerted, UI4 dur1q the bl.edin,r operation, 

~ 
pl&rl8 .hould bo jacked up. CeDD8ct tho sround te.t ri~ (..I!.! 

s. ) to the stomal auppq UIIl r~turn \'&1\'0 •• 

70. Tt bleed the .1p whaol .. bo. 4001' 01rc19.'U.-

(1) Set the _iD wheel aDd be., door control "alyo. iD the UP po.1Uon. 

P.S./12 
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(111 

iiil 

(iTl 

(T) 

(Ti) 

(Tii) 

'Wiiil 

(ix) 

(xl 

(xi) 

(xii) 

lZlH) 

71. 

(i) 

(11) 

(ill) 

(iT) 

(T) 
..--...... 
ITiI 

I~ 

D:l.£glZlZVzmelZ~ thG ~.olt llUtolZV relllZ :1'relZV '%;.he llZVBl {hlZlZVr. il±8d 1111 .. 
OInD&ct the 'perathl« link. tro. the UDdercarriap dHra. 

~ rifu th. ~~ te.ll ri« ,,,,,,t11 ~lle jRll±lt. :1'\&fuy 
oo!llprt .. ed &lid tbtn Ri toh .ft the te.t ri,;. 

SllZlZll.n lZllt tJ:l±l blel±lll.r lllllZ~. th{l rod {l~de the 111.fu~ • 

Pw!Ip ri th th. haM pu;qI in the :tu •• lap UDt1l. air bubbl •• 
oe~lZ te {lllpeli{l aDd lllluill ~. e~~te{l" r~ 

fi8bten and look the bleeder plup. 

Top up tT~ re.e~ir. 

lIolZ{l the ~"lIlleT"$rrl.." 
00IiN p .. ~t1.On. 

=: .:!: !~Il~~~"S~S~:1l 'mti~ the jsok~ £ire fill~ ssteDdl±l1l 

Sl"",{l=ft tfu blel±l~sr 1l~5p ths 1l.~lZV{l bs{l .ids s:1' t~ jasll" 

PuIIp with h&IId pwap until air bubbl.a oaue . to apptar and fluid 
i. SjlZVC~lZV:i" • "" ., 

Tipten UId lock the bleeder plup. 

lie~silMoll the j{lck ~,~s.lf.s T;;~ fu~S bomb doorr and tllit 
.peratiJl« liDka to the uDdercarr~ door •• 

12.. {l~~!d3~,e llft"U,S{llYl"-~-= :::~:~~~l'T;r .• 11 the control TalTO to th. flape 

Puap rith @'Iund te.t ri« until the .troke i. cOlllpl.ted and 

.n~"{l\ 'T~ '" ~:.t lZV~«. 
Slaos.n o:1't the bleed.r plu~. a~ the .nd 0:1' the jack into which 
fld ~ i~ ~riJii ~{ld. 

~ 

PuIap with hand PUllp until air bubbl .. oeu. to appear and :1'luid 
... sisc'te~" 
..-.=~ 

TiShten and lock the ble.der pl~ •• 

~s the rllrrall~1l« lrr.r th{l cont{lil .,,,1re the lllapt 
tIP poaition. 

Rell"ssll ths prosrllure this U .. , daollsm.1l« 'If:1' ti,e b lstder 1l1\l8l' 
at the oppoaite eDd ot the jack when the .trob i. ooapleti,'" 

12. tL.{l1{l.ti..j~e M"-"mtlZV{le C l l±ll'l!,ill"-

(1) 1IDn the control handle in the p1lot'. cockpit to the Jm AIR 
p .. " 11%.011. 

(11) l'ua!p fluid throuSh b,. daM of the haJId PUIIP until the jacka 
are llrll,. slZV!llpsss.ed" 

(Continued on nut lea1') 

, 
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(ill) Slacken the connection on the rod side of the piston, sufficiently to 
allow air to escape. 

(iv) Operate the hand pump until air bubbles cease to appear and fluid 
is ejected. 

(v) Tighten the connection. 
(vi) Repeat the procedure with the control in the COLD AIR position 

this time bleeding the circuit through the connection on the piston 
head side of the jack. 

Operational testa 
73. General.-When the system has been filled and bled it is necessary to 

test each circuit. Before any operational tests are carried out it is necessary 
to jack up the aircraft (see Sect. 4, Chap. 2) and connect the test rig to the 
external supply and return valves. The operation of th main heels, bomb 
doors, flaps, air intake and the fuel jettison should also be estea by the hand 
pump in conjunction with their respective control valves. No leakage should 
occur from the delivery pipes under full operational pressure. 

74. 
(i) 

(ii) 

75. 
(i) 

(ii) 

To ower the bomb doors move the control valve lever to the DOWN 
position. 
1'0 raise the bomb doors move the control lever to the UP position. 

or the method of adjusting the bomb door jacks, see para. 89. 
97. :Air-intake shutlers.-To operate the air-intake shutters move the 

~ont 01 handle to the HOT AIR and COLD AIR positions successively, checking 

~ that the correct movement of the shutters is obtained. 
78. Fuel jettison system.-To operate the fuel jettison systems move the 

~ lever on the pilot's floor from the NORMAL to the JETTISON position. See 
that the jettison valve and the air valve open. Now return the lever to the 

_ NORMAL position and check tha~ the jettison valve and the air valve are closed. 
• Nole.-The above operations should be carried out with the inboard fuel 

tanks empty. After this test has been carried out the jettison pipe should be 
replaced (see para. 84). ' 

,F.S·/13 
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79. When it is required to operate the jettison system to prevent the 
sticking of the synthetic rubber rings to the valve piston barrels and spindles, 
the following procedure may be used if the tanks are not drained:- ! 

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

(iii) If necessary pump up the hydraulic system until the accumulator r> ~ 
gauge shows 700 Ib./sq. in. ~ 

(iv) Operating the control quickly, so as to jettison the minimum am~ 
of fuel, move the l~ver to JETTISON, then return it to NOR1\! . 
The operation of the air inlet valves should be carefull}: ~ked 
the same time. ~ • 

(v) Allow the jettison pipes to dry (see para. 84). 
(vi) Replace the jettison pipes, using the original seal~ 'and 

re-set the valves. .. V 
79A. If the air inlet valve has ,tucl<" the open it~, the jettrnon 

system has been tested proceed as follows:- • 

(i) Ensure that the jettison control handle~ ~ e pilot's floor has been 
returned to NORMAL. Ri" 

(ii) Open the inspection door in II the main plane, above the 
hydraulic pipe connection in e p e fuel tank, and remove the 
drilled plug from the jettiso s cur vent adjacent. Connect an 
air pump or other source of m ed air supply to the i in. B.S.P. 
female connection expose h emoval of the plug. 

(iii) Apply increasing air r ntil the valve closes. The pressure 
must not exceed 850 in. 

(iv) Disconnect~air nd replace the drilled plug in the vent. 

Note.- is 'on does not ensure that the valve will not 
stick again he next the jettison system is tested, and it may be 
necessary~o the valve by this method on each occasion. 

80. This ~ettcd by A.L. No. 30. 

P~~ remedies ~ operation of the hydraulic system may be caused through a 

~
. er in the system or in the mechanical layout. The faults can usually 

e ed by noting the behaviour of each hydraulic circuit, and this must be 
e fore removing the component from the aircraft. If any circuit responds 

co ectly to both the engine-driven pumps and the hand pump, then it follows 
that the pumps are satisfactory. Investigation of faults may be considered 
under the headings :-loss of· pressure, air in system, increase in load. 
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82. A study of the diagram of the system (see Sect. 9) together with 
evidence obtained from the working of the system, will usually suffice to locate 
the fault. In all cases, the removal of a component should be at the end and 
not at the beginning of an investigation. A list of likely faults, their cau s 
and the remedial action are given in Table I. 

Maintenance of components 
83. For the maintenance, and testing of the 

A.P.1803, Vol. I. 
TABLE I 

HYDRAULIC SYSTEM FAULT LOCATION AND RECTIFIGATWN 

Fault Indication 

All services inoper- Loss of pressure 
tive 

All services opera- Loss of pressure 
tive but no pres-
sure shown on 
gauge 

External leakage Loss of pressure 

Sluggish movements 
of all services 

E. cessive clearance in 
engine-driven 
pump(s) allowing 
fluid to escape from 
the pressure side to 
the suction side of 
the pump(s) 

Fluid leakage past 
glands in control 
valve 

Fluid leakage past 
valve in cut-out 

Internal leakage Fluid leakage past 
glands in jack 

Air in the system 

• 
F.S./14 

Mal-alignment of 
jacks 

(i) Causing side 
load on exten
ded ram-rod 

Tighten connections 
and if necessary 
fit new sealing 
washers or 
couplings 

Fit new unit 

Fit new gland 

Dismantle valve and 
inspect for wear. 
If necessary fit 
new unit 

Fit new glands 

Bleed the circuit (see 
paras. 69-72) 
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~ TABLE I-(contd.) 

=:;~~SYSTEM=~~;'::~;:'F'CA=~") . ~ 
-contd. jac~ontd. 0~ ~ 

(ii) Mechanical 
in terference 
between mov- ~ 
ing parts 

(iii) Presence of ~. foreign matter 
between mov-
ing parts 

(iv) Increase of ~ 
friction due to .. V 

BeIettiDg the foel jettison valve 

(ii) 

(ill) 

(iv) 
(v) 

(vi) 

it is necessary to 

in the NORMAL 

Relieve all pressure in the . system. 
Drain the fluid from the filter by removing the plug at the bottom • 

• 



e 
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(ill) 

(iv) 
(v) 

(vi) 
(vii) 

(viii) 

Unscrew the bottom half of the filter. • 
Withdraw the filter element and the by-pass spring. 
Unscrew the wing-nut at the bottom of the filter element, remove the 
end cages and take the filter element out of the perforated cylinde . 
Remove the spring clip from the filter element and unroll. 
Wash the element thoroughly in filtered petrol, also the filter casing 
and the spring. 
Re-roll the element and assemble the filter. 

MISCELLANEOUS 
Propeller feathering testa • 

86. When propeller feathering tests are to be made on tJlc ground, an 
external battery must be used . It is essential that thiS shoul( be fully charged, 
in ordcr to avoid damage to the switch solenoids. 

Landing Jamp adjustment 
87. Two landing lamps, type ], are mounted in the lower surface of the 

port main plane. For instructions on aking adjustments, and for other 
maintenance notes, see A.P.I095, Vo . . 

(iii) 
(iv) 
(v) Close each door in turn and hold it flush with thc fuselage to ascertain 

the lidjustment required for each jack. 
wer the doors, then extend the jacks and connect to the doors. 

To check the adjustment close each door in turn, then close both 
together. They should meet evenly along the whole length of the 
joint. Any sag should not exceed ·1 in. 
Sagging above i in. may be remedied by closing the door which sags 
slightly insidc the skin line and closing the other door slightly outside 
the skin line. 

Method of settiDg main wheel unit doors 
90. (i) Jack up the aircraft by means of the hydraulic jacks under the 

pads on the front spar. The tail wheel should be chocked. 

F.S·fl5 
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(ii) Remove both the pins securing the adjustable ends of the arms to 
the rotating pins on the doors. 

(ill) Retrac::t the main wheels. 
(iv) Push one of the doors into the closed position and adjust the adjustable 

enq of the arm until the door is held in the closed position by the arm 
w~en 'the pin is fitted. 

(v) Repeat thiS procedure with the other door. 
(vi) The wheels should now be lowered and the pins fitted to the rotating 

pins on both doors. 
(vii) Raise the wheels to ensure that the doors both close correctly. 

Propeller de-icing fluid tank dipstick 
92. The calibrations on the dipstick attach 

fluid tank filler cap, are made with the cap just restin 
and not screwed down. 

Bonding 
94. The bonding of the aircraft'struct ,I'e to fittings and pipes etc., is given 

in Sect. 6. When fitting new parts t t e aircraft care should be taken to ensure 
that all contacting faces are metal to metal, and that all ~nding clips are 
correctly replaced. 

Fixed aerial 
95. It is impqrtant tliat when replacing or repairing the main fixed aerial, 

the insulator immetliatel forward of the fin should be fitted with a If in. dia. 
aluminium riv;et mstead of the standard split-pin. This is to provide a weak 
link in the ae . 1 and so prevent damage by over-tensioning. 

D.R. compass the entrance door must be closed. 

SaDitaD- closet 
97. 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" 
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chemical should be well stirred. One pint of the chemical should be then added 
to H gals. of water and well mixed. Care should be taken to see that the 
chemical is not exposed to naked light. 

Oxygen and air charging points ~ 
98. Oxygen system.-The charging valve of the oxygen system is fift Q 

in the Boor of the fuselage intermediate centre portion, between formers 9 
and 10, and is accessible from the bomb compartment: 

99. Pneumatic s),stem.-The charging connection for the pneumafi sy tern 
is mounted on the panel between the undercarriage support beams in the 
starboard inboard nacelle. The air bottles should be charged to 300 Ib.Jsq. in. 

F.S.jI6 
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SECTION 5--REIIOVAL AND ASSEMBLY OPERATIONS 

Introductol'1 
1. In most of the following cases only the removal operation is de&lllliU~~ 

and where no additional notes are given the assembly operation is in the r 
order. Slinging and jacking equipment is listed in the appropriate ~""LfI~~ 
of Vo!. I1, and tools and other special items of equipment arc illclud e 
Schedule of Spare Parts, Vol. Ill, Part I, both of this PU~b" e 
trestling of the various parts of the aircraft is illustrated in fig. 

WeatherprooflDg ~ lA. The following procedure should be adopted att~hing fabric 
strips to transport joints. 

(i) Apply a very thin coat of Titanine A2 adh • res Ref. 33C/635. 
to the surface to be covered. 

(ii) Place the cotton fabric (Specification 
through with an even coat of A2 a,g,jilClllW 
5 min. 

(v) Spray the surface. 

ow it to dry for 15 min. 
tit two coats of Titanine E3 
Allow to dry for 30 min. 

(iii) Apply a final coat of A2 adhes~' 
(iv) Fill in the grains of the co~~ ric 

grey filler, applied with 'Sot: . b. 

Pop-riveted panels ~ 
2. Most of the assem p e shown in fig. 8 are secured by pop rivets 

which must be drilled ut f he panels can be removed. Drill, Pt. No 
l.Z.1473, should be use th purpose; it is fitted with a screwdriver end 
which prevents the" rivet from revolving with the drill. The mandrel 
heads should be un e t of the rivets before the latter are drilled. When 
replacing t~ panels they should be riveted with the same type of 
rivets th~ 0 . Fig. 8 shows the layout of the assembly panels and 
the type. f 've 'ed in each case, and fig. 9 illustrates the tools required. 

Engine" 

by . g"'the Dzus fasteners (see fig. 3);-rohe..: gine cowling panels should be removed in the following order. 

~
. ort and starboard side panels (1) and (2). 

~ 
il) Top panel (3). 

~ 
ii) Door in radiator duct roof and air-intake (airings (4) and (5), after 

slackening the clips securing the cold air intake ducts. 

~ 
(iv) Main bottom panel (6) after detaching the radiator flap rods. 

F.S./2 

(v) Front bottom scoop (7); on. the port inboa~d engin~, two pipes must 
first be disconnected at the 011 cooler on the mboard SIde for the R.A.E. 
compressor. 

(vi) Front diaphragm (if required). 
(vii) Cowling rails (if required). 
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To avoid unnecessary removal of the cowling for minor inspection, full use 
should be made of the detachable air intakes and inspection doors. Further ~ 
details on the removal of the cowling panels are contained in A.P.2140A, Vol. J. 

BaceIIe fairings aft of fireproof bulkhead \t \. 
4. To remove the four detachable panels aft of the fireproof bulkheads of 0~ ~ 

the inboard and outboard nacelles, release the Dzus fasteners and remove the 
panels in order of the numbers (see fig. 3). .N. 

5. Rear fairing of outboard nacelle.-To remove this fairin~~hich", ~ 
detachable as a unit, proceed as follows:-

(i) Remove the side, top and main bottom cowling panels p . 
(ii) Remove the screws securing the fairing rails to the ll) on the 

fireproof bulkhead. 
(iii) Release the clips securing the front former of t~e ·n 0 e engine 

sub-frame. 
(iv) Support the fairing and release the Dzus fast ers ring it to the 

undersurface of the main plane, after re~. t doped-on fabric 
strips. • 

(v) Lower the f~iring from the main plane. ~ 

Power plant cbanging gantry ~rN. 
6. A special gantry, Pt. No. l.U. , r~Vc:n be erected on the main 

plane, is provided for use when tin al ar roof crane is not available. 
The aircraft must be in the tail d n in order to use the gantry (see 
fig. 5 and 6). The gantry shoul ed as follows:-

(i) Remove the cowling .. g panels (see para. 3 and 4). For 
power plant remov it is Dot necessary to detach the front 
bottom SCOOP~1 wling diaphragm or the cowling rails. 

(ii) Place the ~n form in position above the power plant and 
erect the ga t . accordance with the operations numbered 1 to 10 
(see fig. 4.l.,. is rocedure, and the instructions on the labels on the 
parts of the ntry, should be followed carefully. The difte~ces 
in th~i~ f the gantry for inboard and outboard power plants 
are:~J 

~ 
~ 

PS744 M /If!I17 2/44 3950 C '" P Gp. I 
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(a) For ou.taao"rd power plants a siJIgle rear braoing 
unit 11 fitted in plaoe of the two 8trutS required 
for the inboard power plant. 

(b) The front fixing point8 inboard oonsist of ball-an~ 
80cket br~cket8 which should be bolted to the t~ 
the main wheel u.nit lIIOuntiac beame, wb1le the s t 
on the uain outer plallll are screwed into the tOl) 
the front spar boCIII. r> ~ 

(c) 'rhe lengths of the front and rear side ~~be 
adju.sted 108 required by the 1n8t.ructio '" ~ label • 

. \inmw ~. 
7. The general handling of the aiUlQi alt with in 

o:...r.1538, Vol. I. The airscrew can be m the engine 
by means of an overhead crane, if &LV"~ by using 1.he 
gantry fitted with the extension 8tru s. 1.U.647 IUld 
1.U.653, (~fig.4). The outere strut ehoW.d be 
u.djusUld to the correct lengt~ di d by the label on the 
str~t. The airscrew can., c the crane or gantry book 
by I113&llS of the standard aJ.~ lifting sling, 88f. No,4L/l347. 

PO"N'!r plants w.fli 
8. HelDOVlI.l. - Ea er plant can be relllOVed from the 

u.eroplane by dis e 0 the jOints of the plpes, cables and 
controls at ~ of bulkhead (with certain exceptions 
mentioned detaching the mounting from the sub-frlUll8. 
The follo list of operations necGssllry:-

t\0 the cowling .AI1d fairing panels (8ee parll. 

~~ • ct the b:..ntry if requ.ired (~ para.6). 

6). 

• (\) Remove the airscrew (~ para. 7). 

~tiV) 

~ 
Turn off the fuel supply by turning the knob OD the 
obsener's poanel ..nd the lever on the pilot's com.rol 
quadrllllt to OFF, and see that the balance cock just 
forward of the front spar in the fuselage is turned to 

~ 
(v) 

(vi) 

r. '03 

CFF. 

:lr;.lin the oil t...nk by opening the filler oap and removillC 
the dr"in pl~ 

Dr;.lin the coolant Bylltem (~ Sect. 4, Cllap.31. 
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Para. 8 (ccmtd.) 

('fii) 

( 'fiU) 

Diaoonneot all pipea provided with Joints at the bul.lch-.d. ~ 
Disocmneot the oil teed pipe Joint tozw.rd at the bulkhead. \t \. 

(u) Diaoonneot the oapUl.ar1.ea at the engine. 0~~ 
(x) Diaoonneot the pipea at the oil aeparator (inboard cml,y). 

(n) Di8OClUlflOt the engine drain pipe at the oU taDIt drain ~ 
(inboard cml,y). 

(ni) Diaocmneot the boost gauae ocmneoticm at the twIl. ~ 
(x111) Di800DD80t all elctrioal oablea at the sockets I.e. 

bulJchead. 

(ny) Diaoonneot the lIIBgIleto lead at the booster oo~ 
(xv) Di80cm.'leot the tlmble drift at the fIlJgin~:.u:ator. 
(-l "'-t ... "'" ......... - 'ff? ,--. 

(xvii) Diaoonneot the boost cut~t cd bl cm the eJlgine. 

(rdii) IIIt.I a1rcratt.- Di<iOOIIIDeOt m ou~t !el.etlu: 
ocmtl'Ol at the OOllJlec~ bulkba.4, aDd at 
tbI aeouriD& olip .. tor the bulkhea4. 
Ilk. III airoratt. - In e cml,y nsoea8&l'7 to rel ..... 
... 011, .t ... ;:a · .... elotl .. __ 1. 
1Ibich is sealed at &Dd bu no engin. oonnection. 

(z1x) D1aoorln~t the rod ot the bot aJId oold air intak. 
jMk at the Jo t the Jaok.opiataD rod. 

(D) a-n stub aeoond traR the rear ot the engine, 

("""l ~.. • ...... 1 ....... to th. 01_ poln .. ~ 
e to the OraDe or gantry book. The trcmt leg 

~ 
can be aborteM4 tor use 1Ibc the airoratt is 

'-:U 40a posi tioni or lqtheDed ror use with a 
wh8Il the airoratt 18 in tq1Jla posi t1.oD. Betore 

~ 
the a~ cm eaoP aide ot the sling muat be 

~ 
ecure4 to the lDs cm the qine IIIOUDting by the pin provided 

(a .. A.P.2tItDA, Vol.I). 

\t~ Take the load by ~ at the OraDe or gant17 litting g-.zo, 

~ ~ aJId ~Ye the tour bolts securing the qine aaounting to 
the sub-trame, using extractors, Pt.lfo.1.Z.1715 and 1.Z.1716. 

(DiU) It the gantr,y is employed the power plant ahould tirst b. 
lUted aw.y trc:.a the sub-t_, then IIIOved to~ by means 
ot the BCI'ft lutting III8Ohani8lll, tumed throUih 90 d.g., and 
lowered cm 1;0 the special stand. 
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(xxiv) Other details on the removal ot a power pl.a.nt are in
cluded in A.P.214QA, Vol.I. 

9. Installation.- The installation ot the engine is desoribed in \ 
A.P.214QA. Vol.I. ~ 

Engine sub-fr&llle ~ 
10. To remove the engine aub-tnae (inboard or outboard) 

followa :-

(i) Remove the power plant (aee para.6 to 8)'~. 
(11) Remove the oU tank (aee para.20). ~ ~ 

(11i) RemoTe the rear D&Ce1J.e ta1riD& (OUw.: e~. 
aee para.s). 

(iv) Diaccmneot all plpea aDd eleot~ at the bulkhead. 

(v) Disoonneot the ~ulio Pi~to t and cold air intake 
jaok. • 

(vi) Release all olips auppo~ a. atqa and oablea on the 
aub-trame atNta. ~ trioal cables where 
attached to the at s. 

(vii) Remove all pi in the aub-trsme by diaoonneotiJla 

(viii) 

a t the near_ jo t. 

.... ,.-fa oontrol rods and withdraw the alow
boost out-out controls. On )[k.III the 

~til'J~lRut-out is inatailed but not oonneoted. 

(ix)~ 
I Nemo e bot and cold air intake .jack. 

(~) R the propel:l.er teathering PIDP. 

.,i tbdraw the fuel suppl,y pipe. 

~'). emove .tbl tire extinguiaher (outbGarclll8Oelles ~). 

Releaae the bulkhead atabUia1ng stNta. olipa and 

~ fastening platea aDd remove the bulkhead. 

~\t"' (xiv) Support the aub-tNae. remoTe the .t~t bolta (three tor 
~ ~ the outboard and four tor the inboard sub-tr&lllea) and lower the 

~ 
sub-tr&IIIe fl'Cllll the aircratt. 

llIdn wheel unit beams 

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

r'. S • .'4 
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(i) Remove the engine IlUb-frame (see plra.lol. 

(H) 

(hi) 

(iv) 

Remove tbe ~n wheel units or disconnect the bolts at 
the top of the shoct-&bsorber struts (see para.22). 

Disconnect the p.i.pes and electrical cables at the 
accessories ~i between the beams. 

Remove the acce~30ries panel. 

(v) Remove the diagonal strut between the teams. 

(vi) 
to the brackets on the support beams. • 

: vii) Remove the IlUts and bolts securing the beams to th r 
spar. To remove the bolt. in the uppar s?ar bo 

..... ,:: ... .w. ''''''''' Pt.llo. 1.z .1267. r ~ 
12. Aileron.- To rellOYe an &ileron. ~(~ows:

(i) Cut out. the fabric patch doors t'(fe~nge 
bracket. Si. 

Ill) La-er the trailing "dge ps 

(iii) RellOYe ~ detaCbab~lCO at the inboard end. 

(1'1 I RellOYe the veruc se ring the aileron actuating 
fork to the bra t Il end of the aileroll spar. 

(v) DiSCO~ " ro tri~ ta.b opel"aUng cables 
(star a ero If) at the turnWckles, rele~se 
the fairl s withdraw the cables from the iWler 
and ou4lr ng edges. 

(vi) Di~t+the balance tab operating rod at the 

~
~nge bracket. 

" " Su rt the Iu.leron, remove the securil""g bolts from 

~ 
hinge brackets mounted on the top of the I'lane, 
rele",se the bonchng connection .. t the centl"e 

~ 
hinge bracket. 

(v ii I Remove the .aileron by lowering it at the outer end 
and withdrawing it outwards froD. the self-centring ball 
race at t.he i.nr.er end. 

~ 
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Main plaJ!e flaps. centre portion.- '1'0 realOge the, aiD.plane 13. 
flape from the centre portion trailing edge, proceed aa fo11o".:-

Remove the detD.chable covers from the flap jack in the \ (il 

(iil 

(iiil 

(ivl 

Ivl 

(vi. I 

(viiI 

(viii I 

centre of the fuselage jWlt aft of the rear spu'. '-\ 

Disconnect t.he operating rod bet.'"een the tranalll1 tter and ~ ~ 
flap (port side onll I. ~ 

Support the flap and disconnect the flap operatillg ~ 
connectil'lg link from the hldraulic flap jack, ullillg 
C-epa,nners Pt..No. 1.Z .1268, and lower the ~ 

Romove the screws securing the rear of the el • the 
flap and remove thll section of the~ nal 

Disconnect the flap operat1ng tube a e . rsal 
joints at the junction of tbf centre d r main plane. 

Remove the circlipe frOlll theS1~"~ in the 
operat.il'lg tube, and with~aw ~ (U .. special 
circlip pliers, screw a t ~~S.F. bolt into the end 
of the pin and withdra~w. 

Remove the bOl~S r flap biDge to the main 
plane dUIIIIIIJ lip 

LOII'er the flap m plane. 

Main lane t&r ortion - To remove the flape frOlll the 
as fo11011'II:-

(i ) ~l: e flape. 

(ii) ~s nne the flap operatiJIg tube at the universal jointe 
junction of the centre and outer aain plane • • 

~' Rt.. e the circlipe from the flap link pina in the 
o~rll.tiJIg tube and withdraw the pins. (Use special 

~ 
circlip pliers, screw a 1- in. B.S.F. bolt into the end of 
the pin, and wi. thdraw the pin I • 

..... ~ '" 1v) Remove the bolts securing thll flap hinge to the main 
~~ plane dUIIIIIIJ spar. 

~ I v) Caref'u111 lONer the flap from the plane. 

lS~ Assembly of fiap operatipg tubes t.o jack,- To !lssemble 
he flap operlAting tubes to the jack, proceed c..II followa:-

(il Lower all the flape and fit the links. Individual 

F.~ ./5 

links _y have t.he length slight.ly adjusted to ensure 
alig1'llDent. of the flap trailing edge. 
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(ii ) EDaure that the jack is at the eDd of the stroke. !bU 
18 iDdicated b)' the red .l.iDe on the port si_ beillg 
oppoei te to the pointer. 

(ill) Adjust the ba1l4nd CODll8ction UI1t.ll the irlDlr flaps jllllt 
close, Check tbat the jack sbaft. baa not .,ved during 
thi. adjllst.eDt, 

(iy) LOIrer the inboard fla.ps, 
and clamp it. iD position. 

BailIe the .tarboard outer flap 
RaiIl8 the iJlner flape till the 

(11,) 

..... l1I .. IQe •• door. iD the 1IIalkbea4 'at the rear eJId 
~._ .... 1Ibe.l ooapartMrlt. u4 re.we the .bolts' 

.. ~ .. the rear end. of the .aiD wt.el door hiJIae beama. 

(y\t~ t._ rear fUed Motion of the 1aboard nacelle 

~~ re.,.e the scr ... securing it. to the under.ide ot the 
main plane trailing edge. 

) RelllOVe inspeotion and ass8mbl, panels llecllred to the 
underside t.railing edge. just aft of the rear spar, b)' 
screws and pop rivets (!!! para.2). 

(x) Di.sconrwct. the flap indio .. tor electric cable (port side 
only). 
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Di""Gm1E5ct 
release cable 

4,P,2Q62A, Vol~ I, Sect, 5 

cablG Gc,d elGGIGGoal 

(xii I Disconnect thG GileroG ofBH'atic1E5 oLlIlh-pull ood bel"~'Ll" the \ 
inbuc'm~ and LlLlbboard ling Ll~1E5T'" by 1E5T'1E5~'bewing 
t,'u"l"Elltle remoB the bockinl 1E5)lts. Llt 
the joint inside the inboard end of the tra.iling edge. 

~c~':::~~cr~lor d;:~~:r:":,= ~ulLla~~r:ffi:o;i~:~::: ~ ~ 
cables from tr'b, inboard trailing edge (starboard ai:u,ron 
only). 

~: ::~'!f :~HiCCbl e;: 'CUI~::i:J: 
sp!U of the centre section. 

tl'r'" t.be !~::~l~ ;lu:::~ l'i:~~: OLlwrt 

(1) Baove the inapac:tion and a.seemblf piIlmla eecure4 to u. 
=~:i~t~~~'~~I~~):ft. Ll4 tbe spaLl, 

'" I Ill) RellOt'e t.be detaoh&ble tairtl:lg st.r1p bet_n the centre 
MctiOD aDd the wter .-ill pl.,. trailing edge. 

P\Uil~~ ~~ 
(iv) Disoonnect the trailing edge tlap operating tube at the 

universal .joint. 

).~LlU")lLl,ect ullercm Lli1E5ratrrif lLlsh-pulLl rod beLr1E5Llbl the 
inboard and outboard trailing edges. by rellOVing the 
two locking bolts and WlBcreYing the turnbuckle at the .r h~"~~ mldLl~~m::n:Ll~.boul ot the o'ublboard 

(vi) Disconnect t.be aileron trim:Ding tab operating oables 
(starboard onlr) at the turnbuckles, release the 

- failf"",ds =1thdra= Cab10Ll 11'0111 ti" imler 
-; OUlfLlU lfr.:dliLlif LldgeS. 

(vii 1 Support the tr.uling edge .md TfllllOVe the JUlts securing 
the top and bot tom of the lra ... ling edge rear spar to 
thLl LlLl~r B~Ll the "LlIre ?orIloLl. 

(viii) Cnrefallr draw the traiiing I;'dL~ aft and then lONer it. 

" . ~/6 

-



(i) 

(U) 

(iU) 

(iv) 

( v) 

(n) 
(ni) 

(nU) 

(ix) 

(x) 

(xi) 

(xii) 

(xv) 

to 

Remove the outboard engine lIub-trame '-!!! pare..1 0). 

the ~a~ ~:::!). a",tweon the tt"'$pl'OOh 

Remove the outboard underoa.rr1age door aDd ft1&noe <..!!! para.21) 

Ensure tt~t the tu{'l tank lIelector oook oontrol at~e Ob~'. 

=~~~~ ar", ~~:a:d ::S;;;' ~:~::~ aOn~(At ~'" h 1o",A", 

Drain the No.2 CIJld No.3 rue! tank. ~ Sect.4-. Chal.3). 

In ",im1'llfi ",,,,tawi ,,.;:: the ~"'_IIUt·'" re-tu"'11~ "'h",tem. 
remove the appropriate aoce .. door and diaoonnect the No.2 

;:A1~=;:U~~~;W ... :~:u~~:n~l::~ ~e ti;p~~lii~e 
Disc?nnect the outhQard engi.~~e~ FPPth_. pipes ",riIIIil!!~ tipe 
and $A=A=lIt at traAAfumO ;=mta. s;soo=m;ct 
ftpour pipe (wnan t1t~ t the non-return valve on the 
1lIboard qine aub-trame. 

~~m~~t:~~t~t~.i~=k pU: (MOd.~~;~;$): 
Disconnect the del1ver,y pipe at the joint Just aft ot the front 

':Lzt). ;;.i)i)'~~~~:t ;;/:mAA$$-'¥1 and AAmt!mA 
the outer plane. 

!f'i:Ci~:r~-~:~u~O:!:~n~~t= a~O::::Wr 
tunlbuDklee • 

~t~! ot J;P'r~ar: ~tri"'A"nI wir<"uh carriml. 011 

III8peu tut",tead", "'$$urL'nI the ;uhUla",t",,,, in l-.clmnI 
edgl thAA uuter tnI:A:ne. toil captlhrieaA .:.,..,..'" 
them trcm the outer plane, and tie up the coila in the 
mdn plane centre portion. 

R~UAA the 10<;':',.",; bottAA and tisconn;::i the ",i.leron .,.u.sh. 
pull control rod lit the tumbuckle. 

.. 
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(xvi) Disconnect the trailing edge flap operating tube at the universal 
joint. . 

(xvii) Lower the flaps and disconnect the aileron trimming tab operatin~ 
cables (starboard only in aircraft not incorporating Mod. 505) at the 
tumbuckles, release the fairleads and withdraw the cables from ~ 
inboard trailing edge. 

(xviii) Support the outer plane on bearers, or sling from a crane (see~ 
and 2) using slings Pt. No. I and 2.U.571 and l.U.627. 

(xix) Remove the web plates at the front and rear spar webs. ~ 
(xx) Remove the nuts and drive out the main bolts securing t ink ates 

to the spar booms. ~ 
(xxi) Lower the outer plane from the aircraft. ~. 

IBA. Reassembly of Oillet' pla'Ie.-The fOllowing@oassemblYis 
recommended, in order to minimise the possibility of ti errors causing 
an excessive degree of twist, and to ensure that a~f . nt any resultant 
error will be as nearly as possible symmetrical a t ongitudinal axis of 

sections of the outer plane:- . 
the complete aircraft. The instructions coveO sembly of the separate 

(i) Assemble the outer plane mai.~ centre section, proceeding 
as follows:-

(a) Check the length of t~ ms for clearance by measuring 
the projection md of the holes for the main attach
ment bolts, an eo' ecessary (this will only be necessary 
on new compo nt. e dimensions should be:-

~r r ms 1·513' ::g~: 

~ boo t 0 968• +·001# 
ea ar ms, op' _ .000' 

iI') \.~h the outer plane main section to the centre section using ~\" bottom 0·959' ::g~: 

~ 
t main bolts and shackles only (the attachment of the web plate .s the final operation). 
Check the outer plane incidence at rib 6 and rib 20 to ensure 
that it is within the permissible limits of twist (see Sect. 4, Chap. 3). 
Note the figures. 

(d) Check the rear spar for straightness over the shoulders of the 
trailing edge attachment studs, and shim where necessary (see 
fig. 10). 

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

F.S./7 

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



This page geeeemded .1..£00 No. 
October, 1943 

t:~o~~g et~t~tli~~~~l~c:C~~deed°~I~~e U!mg e:y e~~ti!~ive to t~7:i 
of the main ~tion. ' 

(iv) hdf~~~~~~~2~;~~e~~:~~n~(~~~~~i:~:~ ~~~t~lib~t 
that the trailing edge should not be below the contour:-

NumIgyr Intemaj DiaeHeser ThiCKeless 
1!SKlOhh1 ih in. 12 s.w.g. 
2/SKlO341 il in. 12 s.w.g. 
kh!SKlOh41 11 in. 12 ecYa:w.. 
"*/SK.I0Z541 ~ in. t. w... 2LWW.g~ 
5/SKI0341 il in. 14 s.w.g. 

~~~~:!g~:1 H :: ~ ~:~: 
8/SKI0341 * in. 16 s.w.g. 
9/SKI0341 U in. 16 s.w.g. 

fodliwinglis Hle for sdiwming (5£t~~ 1S):-
(a) If the trailing edge is low, slacken off the row of nuts along the 

~~~;SR:~U~~:!:;t~~' th5£ ~~:~thft~';t~S~~~ii~~~~ STIn~~Hi~~C~i~~ 
washers of the necessary thickness. This thickness can be approxi
mately determined by a four-to-one oratio: e.g. if the extreme 
~aih10w j:.,:~g~l~e~t~'toKo WasK(tS( shoe14 be filled; 

(b) !~:~~~:~2~:~res~i~~~~~~~ ~oi~~:~~:~::a~~i~ :r2:~ 
outboard of rib 8. 

~~~e~~~~e ~~~~:tse~f:n4 the top boom slacke~d 
and washers inserted. Care must be taken not to bring the trailing 

~~~~iI~t~t,:~::~~l:t:r~t thinner tiLT.S. nuts either iIoom 
allow for extra washer thickness. After the nuts have been 

(v) HiI(2~y:!g:I::t:~: ;:!:ui:::::::~ :~:~~dh;o;~:t:~~nce selatine 
to the remainder of the assembly. 

X$~ Ht/llIen tde of oute( plane iIave Iemtn cetsCtmb1ed~ 
~ot:he\hodd be p!:teed the front an!: rear spars to enable the final incidence 
adjust~ent of the ~ompo~ent as ~.whole to be made .. Up t? ±O deg.-20 mi~. 
~mCt*oe (Hen be ((tainWI by rtnetmg 000 the Joeks m nccordt3001ee WIne 
the insf.mdions 

(i) When both port and starboard outer planes have been assembled, 
preniQgsly noted dCttnils of she incidence chectks sZ:ffi01ld ceferrt~g03 
and incidt:;nce the outes 0ltlanes celaZ:tne to the 

centre section incidence and to each other. 

.. 
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one outer plalle the incidenee epposite 
should be checPeP tip. ribs 6 and centre 

The figures zInmpared with those IenlEG:IIme~ 
and the latter nPjusted to ~ 

web joint platnr fitted when neh"""'~,~2I,,",I o~ '-
plane sections are replaced. After all necessary' zzdj~;t~~~~ .~ 
been made the holes for the bolts securing the joint plates can be 
drilled and the joints completed. 

PIlei taDks 
19. To removelthe fuel tanks: from the aircraft proceed as follows:,

PlzzIle a suitable platfnIIn bem:zzIth the tank ~embld panel in the 

lEG:lno~::~ nut front Ptze sPin~1 Oitd, 
to the undersizle plan '~'tlmn 

Rnmove the tank ~ undnAside 

un~~~c~rria~~ zznl~~s:~ara. esmoving 
or replacing the No. 2 and No. 3 tank panels it is necessary to take 
the weight of the outboard engine by means of an external crane 
which is not mounted on the main plane (Le. the engine gantry should 
not be used). When refitting a panel it should first be attached by at 
least two screws at diagonally opposite corners. and the rivet holes 
examined to see that they line up with those in the main plane. If 

do not the entzins zzhonU k:s raised or 10weteP IIAztil thl'y do. 
r=~~J .... a.'"A~'"-~ followed by th'~ lzhould 

P"""OV~I el~,II~~~ zzpper surface 0: 

II,- ~'z~ h tazzd k is turned off tank, 

~h~~draining r y °r~;<~~g the p~~~ t::Ot~~\~!P. Cnmplete 

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

(vii) 

F.S.f7A 

Disconnect the main delivery pipe on aircraft fitted with Pulsometer 
pumps or the suction by-pass pipe on aircraft with immersed pumps. 
Rn No. 1 tank discoooeII,t the hGper pump supplh 

ReGZIOVe the PulsometxzA 
Disconnect the 

Disconnect the 

Remove the 

at the socket 

mAd detach the 

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



l e) R~ the mat. traa the stub .eour1lla the .WIII to the 
taDk, UIIl ~ the olallpq plate. 

Ct) Remove the .1IIIp by UD8Orew1IIs the .tud.. _ 
!!2!!.- Atter re-u._~ to the tank. the toll.oW1JIg pre •• ure teat abould ~ 

beaade:- ,\ 

Pit a pre •• ure gauge at the main del1nry pipe joint, NIl 0~~ 
a -.ll quantity at fuel into the tlUllt am n1tch on the 
pump. A pre •• ure at approximatelJ 12 - 13 lb./.q.1n.~ 
lIhoulcl be reg1atered. A'Dtf lou ot pr .... ure or leak. 
be 1DYeat1gated. Drain the tuel tl'Clll the tank IIDd remo 
the preuure gauge. \t 

(ix) Support the tank IIDd UD8O%'8W the tambuckle 1n each .~:" + (.) =.""'_ .... ot .... _ .... w1 ...... 1t~ 

01~~;0 reaK)ft the inboard or outboazd 011 t;*~ tollow. :-

(i) Ra.ove the D80elle tairillg. aft at the t bulkhead. 

(11) Drain the tank by removiDg ro~ botteD. IIDd open-
1Ds the tiller oap. I 'P" V 

(i11) Diaocmneot aDd l'IaOYe the • 

(1. T) rew tile tumbuokl. iD 
uP .ide ot aub-treme. 

P.S./1A 
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(vi) To remove the outboard tank (with bearers) relllOYe the 
bottom diagcmal sub-frlUlB struts, remove the bolts securing 
the bearers and lower the tank from the sub-frlUlB. 

Kain wheel door and valance fairing \t.. \ 
To r_ove the door and valance fairillg proceed as fOl!O~ ~ 
RelllOYe the bolt securing the door operating linlt~to t 

21. 

(i) 
rotating pin in the lower edp of the door. 

Support the door and relllCml the screws ~e "NJ p 
of the valaace' to the underside of the ane. bese 
scren are on each side of the top edp ~ ~ce. 

Remove the inspection door in the fa~ear fairing 
bullthead, and remove the bolts sec r rail to 
the rear fairing. 

(11) 

(ill) 

(iv) door 

(v) aeroplane. 

22. proceed as follows:-

(i) 

(j~ ~ ct. 

("i~ e the wheel (see Sect.4, CbAp.3). 

~v" Disconnect the hydraulio pipe connections at the jack 
~~ fulcrum at the top rear spar flange. 

in the sbock-e.beorber st.ruts (see 

\it. ~ Iv I Dl.~ot ... pooit1~ ..... ~tor ~blo. at tho to"""" 

~
X~ (Vl.") box positioned above the bottaD rear spar flange. 

"" ~ RelllOVe the bolts securing the caps to the j:.ck fulcrum 
bracket on the top rear spar flc.nge and relDOVe the caps. 

(vii) Remove the pins connecting the jack piston rods to the 
10lfer end. of the upper radiua rods and remove the jack. 

(viii) Remove the pins cOMecting the lower rl&diua rods to the 
shock-absorbers. 

P.;'./8 
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(ix) RelllOVe t.he fulcrum pine at the top of the shoclt-abeorbera 
and remove the shoclt .... bsorbers. 

(x) Remove the pine from the upper radiue rods at the brackets ~ 
on the bottom rear spar n&nge, and remove the upper and 
lo.ver rlLCliWl rods complete • 

• ~.up.. ~ 
t.~~" :.:.~: t~::..rc.=t~ j~~r~: :~~d~~ ~. 

plaDe spar. 

(ll) fear off the fa.bric strip ~t the joint of the w'llj 
the outer plane. 

(ill) Remove the underside a.ssembly panel at the joJ:r4 
wing tip and outer plane by removing t.be rttts~ fig.8); 
the joint occurs at. ribs 4 and 5. ~ 

(1v) Unscrew and disconnect the Breeze ~N.t· ~r-to""ir 
recognition and navigation laJIIPs~~ction box inside 
the wing tip. 

(v) Support. the outer end of (¥J0 remove the nuts e 
securing rib 4 to the stu on between the spars. 
and the nuts and bOl!: ~~ ear spar, and draw t.he 
wing tip out.wards f~~ plane and aileron. 

Tail unit. ...... ~ 
24. Elevator ~~~the elevator proceed as fo1lows:-

(i) Disconnect levat.or connect.ing rod at the torque 
shaft a.th re of the fuselage. 

(u) "':~""I' tending lead at the inboard end of the torque 

(iJtl~·s nnect the coupling at. each side of the elevator 
X~ ue shaft and remove the centre Dortion of the shaft. 

~~ Disconnect the elev~tor t~mming tab cable turnbuckle 
at the centre of t.he fuselage behind the rear spar. 

(v) Disconnect the elevator tr1olll:ing tab CIlbles at the 
tumbuckleR forward of t.he tail plane front spll.r. 

(vi) Remove the four Yickers paleys mounted at foru:r ~9, 
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(vii) 

(viii) 

(u) 

(x) 

25. 

(i) 

(h) 

(ill) 

(iv) 

remove the f~irle~s and draw the cables through ths 
t.ail plane. 

Remove the fairled in the fuselage Bide and pass the 
cables through the opening. 

Remove the three taper pine securing the outer ends of ~ 
the elevator torque shaft to the inner ends of the 
elevator spars and dr~w the ends of the torque Shaft~ 
inside the fuselage. 

Remove the r",bric patch access doors in the. un~ f 
the elevator just aft of the hinges. 

Support the elevator, relllOVe the SPlit~· from t 
hinge bolts and draw the elev~tor from .ane. 

Rudder. - To remove the rudder proc~ ows: -

Remove the three binge iBspecti~c~ at thIII nose of 
the rudder. ~ ~ 

Remove the access panel ~~r face of the fin by 
removing the rivets ~ • 

Remove the access ~~ ~ upper surface of the 
tail plane outer e • ~ 
Disconnect de iu:ml.ng tab operating cable, detach 
the guard a v the chain from the sprocket in the 
fin. 

(v) trilllaing tab operating rod at the tab, 
"'~lIIII>ve (!he sprocket IILlSt be prevented from 

w_LN~whi e the rod is unscrewed). 

'\~ the DI.Its securing the sprocket bearing housing to 
outer end of the tail plane rear spar, and withdraw the 

• using complete Ivith the universal joint and the screwed 
fork-end. 

~~~ Remove the bolt securing the rUl!der actuating lever to the 

~
§J oo_"in< "d i ......... , plaDo. 

I viii) Support the rudder, remove the three hinge bolts and 10lVer 
the rudder from the fin. 

~ 26. Ji'in.- To remove the fin proceed as follows:-

• . (i) Remove the rudder (~ para.25). 

lii 1 Remove the fairil'l(!Jlat tail plane tip ahd fin junction. 

F.S./9 
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(i11) Disconnect.·t.he aerial by relllOYing UIe alUllliDiIAll "weak liJ:k" 
rivet at the rear insulator. 

(iv) BelllOYe the bolt" deouring the front and rear !in posts to 
the front and rear tail plane spars. LOIIer the fin frea 
the taU plane. 

27. Tail plane and elevator.- '1'0 relllOYe the tail plane from the 
aeroplane proceed as follows:-

(i) 

(ii) 

~ 
:::::~ .:: :~l~ta::: :~::p ot each tin by~.N 
removing the alllllliniUll "weak link" rivet at the rear ~ " ,. 
insulator. • 

(lil) Disconnect. the aerial at the end ot the tail plane. 
met be taken 0It reassembly to ensure sound elect 
contact at t.hia point. 

(iv) Disconr.ect. the elevator connecting rod at 
in the rear end ot the fuselage. ~ 

(v4 Disconnect. the couplings at each end· "" ~ elevator torque 

shaft.. Ut." 
(vi') Remove the three taper Pi.n~ t outer ends of the 

elevator shaft. to the inns en 0 elevator spars on 

..... id. ," .... "'~~ ..... _do of tb. _q~ 
shaft. inside the tuselage. 

(vii) Remove the bolts se· ;walkway acrou t.be t.op ot 
the tail plane in tll c ot the fuselage and securing 
the wallarq in teen ot the fuselage to the Ulgle 
brackets loc tall plane rear 8par. 

(viii) R8IIIOVen the ins ctioll panels 011. tbe top surface of 
the tail side the fuselage. 

(ilt) DisfOct W remove the rod. connecting the rudder pueh-
pul 11 in t.he rear fuselage to the lever bstween 

~ 
&ne spars in the fuselage. 

"t.'sc ct the starboara rudder pW'h-pull control at the 
X~ between the tail plane spars in the fuselage. 

~~Tie the rudder triDaing tab control cables with string at 
the control box in the pilott s cockpit to prevent. t.he 
cables unwrapping ovsr the sides of the dzum. 

(xii) Disconnect the elevator and rudder trillllll1ng tab control 
cables at the turnbuckl.es on the port. side of the fuselage 
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(xiii ) 

(xiv) 

(xv) 

(xvi) 

(xvii) 

(xviii) 

(xix) 

(xx) 

e 
(:ai) 

(xxii) 

forward of t.be ta1l plaM froat spar. 

Remove the furleaa OIl tbe fullel.a&e formerll between the 
turnbuoklell IUId the tail pluIe rear spar. ~ 

Remove the four Vicurs p&l.leys between the tail plane s~ \. 
and draw the rudder triJaDing tab cables into the tail pl~ 

Disconnect the rudder trillaing tab cable turnbuckle a~ ~ 
centre of the fuselage between the tail plane spars ... 'CJ 
DbcODl'l8ct the elevator t.ri.IaiJIg tab cable Wrn~ tile 
ceatre of the fuselage aft of the tail p~e~r:" 
RelDOve U. four Vickers pulleys at the ~ $ aft of 
the tail plana rear qpar, and reJDOVe!2£ le on e&Oh 
side of the fwMIlage. 

Withdraw the cables leading fOrw~ ~, s t.hem through 

the sias of the f\&selage~. ~ 

RelDOVe the four bolt. sec aught-proof plate to 
the rear spar at the ~ne. 

Detach the canvas ~ I the front spar of the tail 
plane and r8JDOV~f IItUde from the spar. 

RelDOve the e· 1. Us curing the t ail wheel strut 
anchor~age top of the tail plane. 

8&lIIO\'e the eking blockll positioned bIIt.ween the 
ends age formers, and at the top and bottom 
skill 0 plane • 

~ 
tail plane at each lIide of the fuselage on the 

ec tail plane supporting trolley. 

(~v) ve the attacm.nt bolts at the top and bottom joints 
:t the OIIntre of the tail plane. 

~). 8&lDOVe the maiD attachment bolts securing the 1.&11 plana 

~~ front and rear spars to fuselage formers 35 and 38. 
Unsorew the rear spar bolt bushes until flush with the 
former. Withdraw the tail plane horizontal.ly from X~ eaoh side of the fuselage. Care should be taken not to 

~ ~ damage the tullelage formers, or the trilllllD.lIg t.l.b cables. 

• . 'fail wblel strut 

28. .to remave the tail wheel strut from the rear end of 
the fluIelap proOlled as follows:-

P.s./lO 
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(i) Trelltle the aeroplane all llhown ill Sect.', Cbap.3. 

(il) RaDlOve the tail wheel (o!!!. Sect.', Chap.3). 

(11i) ReDlO\'e the iMpection panela trClll the underside of the 
fwrelap round the t.il wheel strut. 

(iv) Remove the bolts securing tlae tail wheel strut spind.le 
at each side ot the tuselage be_ (acellss ill obtained 
UDder tail plaDe inaide the fuselage). 

(v) Withdraw the tubular spindle trom the side ot the 
tuselag. be_, iMide the tuaelap, and lllide tbe 
strut dClnl tbrcugh the bea.ring tro'll the tULe lap;e • 

.... , ... boa ...... ",plaDe P'O ..... u ton .. " - 6 
(i ) Cllock the MiD wheels. • .t, 

(11) RelllOVe the di-pole aerial. Disc~~~n aeriala 
by rlllllCNing the allllllilZi.WII rivet. at 1iE..~ iJlSul&tor. 
Dillconnect the aerials otrQ . 

(iii) 'frestle the rear end at t r orDIIIr 401 (.!!.!. 

fig.l).· ~ 
(iv) Trestle the rear cent llee fig.l). 

(v) Disconnect tbe~ en , t.he control rocla and 
cablell aDd ~ pipe lines at t01'1llllr 2'1. 
(!be endS~' t atterwar4a be pl.uae4 to 
~event d the SJlltea). 

(ri) DisoOllll8. tioa tracb. 

(v1:i) bctt. at. t.be tlupd joiDt. at. fozser 2'1 
rear part.iOD of t.be tuael.ap &tt. 

Remve the 4i~ aerial, aDd di. Soolll:8 ct the main 
aerial. bJ remriJIs the alUllild._ rivet at the rear 
iDaulator. 

(iii) RtllOVe the bOIIb doorll (see para.31). 

~ 
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Tr+>rUe rerr rnd, rerr rentr+> s::~+>+>ti+>j" inte:srrdi&t+>7 
centre portion and front centre portion (a_ fig.l). 

Rrrr,ve tg,rfu scre"+> which riiCU'rfu trh aDd g,stt.c& g,rfuBi ~ 
edge panelll along the side of the fuselage aDd the ~ 
trailing edge. RelOOve the panelll. 

~rrfu;,ve fl.&p jrck Crfurrr in 
jWlt aft of tbe rear spar. 

~ 
furrfug,~ 

(hi,d Dr"ronnerg, the strp OX'if'rti.ngtrbe crrrfurfuct''''.t H~ g,hhh:'lt 
hydraulio nap jack using C-Bp&tl.ill!lrs, Pt.No.l.Z~68 .... 

(vtst ) tbe ~7,rt 

IItar"f""rrd 

Disconmct all flying contro1s~ ~ . 

(x 1 DillcoJUlllct. all pipell aDd eleC£riC~abl.8.'\ fww,". st. 

(xii) 

(xiii) 

31. 

Dt"('onnB,,h the ri'; "W ~'lt~~+>7,hy1111~ 

DisooJUlllct the flap illdicator electrical lead at. t.ba aoOut. OIl 
the port Bide of the fusel~, 

Remove the tr8lUlpo~oinSaltll a't. fOl'1ll8r 12, and reiilO're . 
the rear centre portion of t.h8 :f'us elage. 

~ ... 
... i 

Bomb doora.- To remove the bClllb doorll proceed all follolr.:-

~ g,~(";+>'1 by ""tUng, 18"tt OD cortr"l 
pedellt:il in the cockpit. to 0PUi. (eee Sect.4, ChaP.21. 

,t \~~t~ +>"ch ~;tg,or~;;" "~o~~. Jower 
of 

~ii ) Support ~e bomb ~~r an~ re80ft the SUmonda DUt. fro. _ ';;:'i:,"';~. eh+>t"~'rtll 'ltouring, the doo" to th" 

~te:- Do not try to relDOVe the hi.Dge piDa, all the hingea are 
~ as ""rfuplete +>'i77l ta 'ltg, daFtg,771 w1l.t "be ot77O',,4 bg, 

%'WWI;)ving the pi.nii with tg,e door U poat tion. 

g,((.g,+" IIPg,.". ~cove" ""d c"g,c h he+>ting bI!.f(lell! - To remove the 
fro"" llpa" "·,,ver g,i; the g,uselag,u proc"ug, al g,,,g,g,OWllr 

(i I Release the two fasteners at the front edge of the lide 
of rarlt" open'horts (uut, up steg, and 

the utde ~i$l ba"u. 
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(11) Rele ... the two fallteDer. at the bottea ot the .eat trOl1t panel, to14 IIp the .eat aad tbe tI'ODt puel clon. 

(iU) Pull the projeotiDC ha.Ddle at the _ouriJIg balt at the top ~ 
106404 an4 1IIWIt. be beU tack. 
ot the COY8J' t.cIIrarda the port aide. 'lbi. bolt ill IpriDg- ~ 

(iv) Rai_ U. cQller to releaN tbe floor pegs. IIUpporting i1. 0 carefuiq. aDd draw it. forward frQIII the llpar. 

(.,.) :!dfl~~pper portion ot the coyer ~ckward aD~' .... to ~ 
(n) Secure the portiODll iD the tolde4 POllitiOl1 bf • strap OD eaah aide. 

(ri.i) 'lO"*lYe tbe port or starboard bafflell. raille ~ 
ot tbe radio operator'lI table (port battle o~ se the futenerll at. the top ot the battle. all.U" baffle to dillengage tbe floor piDa. 

Note; - On re ..... llbq, the battl .. ~ aeed firllt. It ill import8Dt. wben repla radio 
operator'lI Hat. to elUl1fj pi.DII iD the fixed tubWar wpport.a bolell in t.b8 
seat. 

33. PrODt centre portiOlS.- 0 the front centre portiOl1 of tt» fwlelap" fraa the aeropl e4 88 fo11(l1rs:-

(1 I 

(U) 

rear 

:_.-=-___ fron't spar cover and cabin hea.t.iDg baffles 
a.32). 

X~ coM8ct all flying cont.rola. 

~~. ) DiscolIDBct all pipell and electrical cablell at forJlSr 6. 
Tbe ends of the pipell should be pluged and c<wered to 
prevent. dUllt frOlll entering the 11111telll. 

(viii) Disconnect all pipell and electrical cables leading fram. the lIides of t.he fuselage to the ::.eading edge of t.he 
main plane. The ends of the pl.p811 should be plugged and 
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covered to prevelrt. dut from enteriJIg the .,..tem. 
(ixl Di.cOllD8ct all eDg1De _d fu.l cook control tl.8~. at 

. the fir.t turnbu.oU.. caltboard of the fu_lap. 

(&1 Di.cOllllltct the cOlltzol t1e-roda aDd the boo.t cut.-out ~ 
control cable at the t\U'J1blWkle. or OQDD8ctor. juet 
indda the fuel. (the oAbl6 Mould be reIIOVed frOIl \t \. 
the tbUlble at the .114 of the t.unbw:kl.a). -. ~ 

(zi) illDIOve the lO<'kmIt •• withdra1l the tie-ro4e aDd cable .L> ~ 
the tu .... lage. aDd replace the locknute. ~~ 

(xii) Rai .. th. biJI&e leadillg .dge aDd di.oOJlMct t1» a:l.r 
iIIlet valve aDd operAting rod ca eaob ~. ~. lap. 

(xiii) iDove tbe traneport joilrt. bolta at fo eana 
the tu .. lap front oentre portion. 

M. Centre rticm of a:1JL aDd To remov. the 
inte~cliate oentre portica froa the ea 0 ceed u follOlJ.:-

(i) :a-ove the per plut \.:.:=: .. =--~, 

(11) 

e (111) 

(iv) 

(vI 

(vi) 

(vii) 

1Ii. 

• iII.ove tM o\lter ma:l.a p~~.. par",18). 

iaal"ftl the centre ~"'-ilillg e. (.!!!. pa.~A.16). 
Remove the ~U' para. :U I. 

Tre.tl~the .... \-~te centre portion. (Ii .. fig.l). 

DI..o t elage rear centre portion. ( ... para.30). 

DI.. __ ~ tueelap front centre portion. ( ... para.331. 

~" 
•• val of V au.toat.:lc colrt.rol unit. - Before rUlOrlDg 

~ttelll..unite open the t •• t QOOk to allOlJ the air to e.cape frca 

~~../,. ~eron mo unit,- To reaow the a:i.leron gyro Wlit proceed 

\t"' AB follOlJ.:-

X~ (11 Di.coJlDect the pipe. froa the under.ide of the aileron faro 

~~ (111 unit. 
Rea:JVe t1» bClll'dan cabl .. leAding to the ailerea .eno. aDd 
the oAbl •• for the .pnd lever And Attitude control. 

( iii ) Reaove tbe nut aDd wuher from the top fizing bolt. 

P. S ./12 
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lfh42fi@!en locltllu~. anlB"4IIICmffi; "i@!i@!i@!reWi@! i@!i@!1a 
lCIIIrei@! ~li@!aoUlff i@!t.t.&ollh42fl to ~ktillg 

between tormen E aJld. P. 

37. Aileron .ervo mbt.or. - 'fo reJIOve t.he &ilel'Olll servo IIIOtor 
ili@!fB"fi@!B"4 &i@!~loll~i@!,,-

(1) Slacun ott t.he cba:iD bf slaokeDiDg t.he four tiJ~ 
.e<::!lring ailei@!~ ser"i@! 1IOtoi@! to t.he ba-. 
on lli@! Mil:l: flooi@!" Uns"=",,, 1,'0 alji@!lIt.:Ul:4§; 

screw. ca the bAlle plate ju.t. lNttic1entJ.1 t.o 4isoOllnJot. 
the re~&ble liDk of t.be ohain. 

(H~ 1 lli";l:QJIM,,l tbe lilffS at. the 
~= ,,0 !IIOt.l:;F. 

(iT I DiSClOlUl8Ct. the bCRId.n cables .. t. t.he .ervo !IIOt.or. 

~l!!Ove tllF four lllt,e FFFuriDg lhe .i@!i@!i@!i@!~li@!.l J ~lr rai~ 
oa the .aaiA floor. 

tlr aileF-f-F servfl: IIIOtoF _ ~ ~ 'liliiii 

:58. lbldder servo motor.- ,') reJIOve the rudder eervo IIIOtor 
~ooeed 101l;Hl:l:l: - ~ ... 

i '" (i) ReIIIove the chain trom the sprocket. to the quadrant. at. t.he 
t.urnbuakl~l:l:. ~ 

DisCOJlJl8ot. t.be Pipe"~ th\ banjo fitt.inge on the rudder. (11 ) 

(li1 I 

!:':~;.o ?~~1~:~"!?b~~;:'~~{~ ~Gid~~ :::~e the 
rudder servo IIIOtor. 

Oi@! the Wlde?sidlt ot the ruIIlder and 

DieoOlUleot. the bowden cables at. the gyro Wli t. 

800Bt,,zy'L. 

Rl:l:Od)Ve t.he five tilting bolts securing the gyro lmit. to 
braO?d? on port. dlde '_17.0een 1;7nmrd 11 ant I G I, 
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400. KLe"'ator HI"'t'O .at.or.- '1'0 re_ the ele"'at.or HI"'t'O .at.or 
proceed .. tollow.: - ~ 

(i) BellOW t.M chaiD fzoa'Ule elevator lIervo IIOtor .procket. t.o \t '\ 
the quadrut. at the tumbu.c.kle. prorlded. -. ~ 

(U) Di.IlCOIIDect. the pipe. at. the baD.1o fit.tin.n OD the .eno 0 
(iii 1 Di..oo_ot. tM bowdItD oable. at the aeno IIOtor. .N.. 
(iT I ~e the fovz fixilIc lIolt.. nCNl'i.Jtc the ~'~ ;. 

UDder.ide of the pilot.' a floor at. the forw •• 

:..)::: ..... ,. •• tor _no -. <l.fl:f 
41. fo re.,.. the froJlt turnt pr*~8t
Il) .................. ~"Y. 

(U I R_e the turret. boocl the 10 Mrea .eoarillC-it 
to the top KiD 

(1:ii I RellO'fe tM t.wo e tM pipe olip to \be top orolla 
tube of the fAIUI~~"'" 

.'l~~:':1bf-~ the acrew. rOUDd fozaer (G I 
DI er t.be &1. of the turret tr .... 

fo • 
('t' I ~ tm ~dr&lllio oomaeotiou at. the top of 

(n. ~~ eot. tbll two el.eot.rio&l pl ... for tbll ,....ral .er't'ioea 
-~ :ter~oatiOD froa the top of fomer (G I. 

r.:... ~e -u.. 11 1IIo1.diJIC--- Nlt.a .. CR&I'iIlC the turret -.e 

~~J riDC to the tu.ea.. 

~ lIot.e;- .&.oce .. to tbll.e ~lta 111 ob1:.&iDecl throup two ...u 
the turret 111 to be rotatecl to briJtc a bole OYer ~ haDdbole. ill tbll cupola '* .. riJIC. !bU _au that. 

~ 
eaoh bolt. ill turn. 

(nU) After rellOTillC theae bolt. rotate the turret ill either direotioa 
until it 0_. up .pua.t. a atop. 'l'beD fozoe the turret rolUl4 
a furt.bar 22¥. 

F.S./13 



lb.) the tcurrrt in positirr, raisr b.ak that 
the turret pivots on ~ oentre l..i.ne ot the .eropl&J18 at 
the front ot the DOIIe. Un sUng, Pt.J(o. 1.U.61iIi, to 

the t£curret. 

Upper mid tilrre1. 

curllOve upper 

(1) Support ~ tail o£ the uropl.a!le in approximatel, rigging 
posiUon. 

{U 1 ri rr~nneot 
at 

(ill) 

(d) 

Di.SOOllZleot. the 0lt1PJl 8Iolppl.r pipe at the ba.e ot t.M 

::::at. the h1draulio pipes at. ~ ba .. 7if(. L. 

(il ~ ~turret. tQ f~ aft.. ~ ~ . ~ . . 

IU) t't,rr~ot n.currrr h1dr~t p1p8r the rrtt~i! 
oou~ and the eleotrioal le.de, at the bracket on the 
t.ranner. .tu aboY. tbe t.urret. 

{1iir::i!~urcur/:r ~ii:~=r pine IIJrr~rtng thr iimd 

(i ... ) S.pportillc t.M turret, turn tbe fUed riZlg through Uio in 
- ctif"rttton. supporting luge curll clerr 

-; brrrr=ti on IIIOWltini riZlg, tbe ~ 
10ll'erecl traa ~ aeroplane. 

". fo rean-e the rear turret proceed ae tollOll's:-

(i) BIIIIIO't'. the acoe .. door in the end tairin 0": belOlr t.h£~, turret. 

-



A,P,2062A. Vol.!' Sect. 6 

(11 J DiaClOJlMot. the two hJdrauli. pipee at the bot.tom of the turret. 

(11i) Di.ecoamot. tM ~ .. pipe. at. the bot.tca at tt. turret.. 

(iT) meOOllZleot. t.M iDter....-'·icatioa aDd sueral _men ~ 
electrical cablee. 

(v) Rem" the eixtHa la.ol4ilIg-e_ bolt. eeouriJIg the turret. "-~ \. 
riDe to tbe fueelap. jj~ 

(on) At.tach a cable el1q, Pt.Jio, 1.U.66?, to the fou.r~~ 
prodda4. OIl the top _d eidea at tlIe 't.I.u'n\ ... d 1 
a.plete turret. frea the aeroplaDe. 

Plap hydraJalic jack <t..' · 
-'6. !o rem" the flap jack froa the rear ~0Il at the 

tueelego proceed ae follo .. :- ~~ .. V 
(i) R..,..e the bolt. eeouriJIg the two to the j~ 

IIIOWItiJIg &lid lift otf tot. covere 

(11) DUCQIIDeot tbe flap opera~~ oting lilIk frca 
the hfdraulio flap ja.cIt. "~pam1IJre, Pt..Bo. 1~.1268. 

(ill 1 Dl~ot'" ... ~ a' ....... ot ... .".,...u. 
jack. 

(iT I Re.aove the taur . the encla ot tot. -jack to t.be 
.olllltiDlr; • 

W'_~"'- r8llCml it. fro. the lIOuntiD&. 

CabiD ~ d radiatore 

~. r e tot. oa.bia.bBatiq air cbIot. &lid radiatore prao .. cl .. 
toll_:-

~ IfIda the radiator by re.oving tot. drab plug aIId opelliDg the \t'2:: pet. cooks. 
~ ~ _ Dl..ecoDJllllct the water pipee at. the radiator. 

~~ (1.1 =: ::::::,:::. ... .=:..: ...... tOe ...., .... 
aDd dieCODDeot the operatiD& rod of the Tabe. 

(v) Dl..eco_ct t.M olipe .. curing the radiator aDd witbdrur the 
duct. Cld radiator .. a Wlit.. The radiator aDd duote oan 
tb8D be _ eeparated it required. 

P.S./1' 





PART N' U.585 PART N' U.S86 

BRACNG STRUTS 

U.J.T. N' lOA 
BEAM pr N! U.S89 

SUNG PT N' U.SS2 

REAR 
CENTRE PORTION 

TYPICAL FRAME AI'>[) 
SLING tv'DUNTED ON TRESTLE 

SLING AnM:' pT N~ U.S60 SLINGING EYE pT N! 549 

A.M.GANTRY 0.1.5. G5 576 

BEAM pT N~ U.S69 
SLING PT N' I/w.571 
SLINGING EYE PT N! 4/F.4033 

A.M· GANTRY 0.1.5. 65.576 

BEAM PT N! U.57o. 
SLING PT N' Z/U.571 
SLINGING EYE PT M 4/F4033 

SPREADER BAR PT N~ U.627 

OUTER PLANE 

AND JACKING SECTIONS OF AEROPLANE ____________________ L-________________ ~~~ 
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SLING AN] SPftf'ADER BAR. 
PART Ne. IJU. 

INNER SLING. PART Na. 

SLINGING OUTER PLANE 



D o 
I PORT. 
2 STARBOARD 8 PORT. 

9 STARBOARD. 
o 

o 0 0 

IJ 

OUTBOARD ENGINE 

INBOARD ENGINE. 

ENGINE & RADIATOR COWLING. 
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REMOVE EXISTING PLUGS AN> 
EYEBOLTS PART N~ 2/U553 TO 
BE SCREWED IN POSITION 

REAR SlOE MEMBERS 
PART I'I.!' 1fU652 TO BE 
ATTACHED TO EYEBOLTS 
AND OPERATING SCREW 
PART N'!- I/U651. 

TOP JOINT PART N!"IIU 646 
3 0 BE ATTACHED TO 

OPERATING SCREw. 

REAR SlOE STRUTS 
PART N'!!'·1&2/U.650 6 
TO BE ATTACHED 
TO TOP JOINT. 

UNI(S PART N! 3/U634. 

FRl'lT SIDE STRUT:' 

PART N'!I- 1&2/u.64' TO BE ~ 
ATTACHED TO TOP STRUT 
PART N!" I U.646. 

I 

/ 
LlN<S 10 BE A~HED(7J / 
TO TOP STRUT. Y 

METHOD OF ERECTING ENGINE CHANGING GANTRY 

VIEW SHOWING GANTRY ERECTED 
ON INBOARD ENGINE. 

NOTE:- 10 ERECT THE GANTRY ON THE 
OUTER PLANE 

REIIIlIIE EXI5TING PLUG5 AND SCREW THE TWO 
BAll 5OCKET5 PART N" QlUG34 IN. P05ITION ON 
THE FRINT 5PAR 

REW\IE ACCESS PANELS ON TOP AND LfoIDER5IDE 
CT PlANE. 
ANCIOl REAR STRUT AT REAR 5PAR CHANNEL 
BY QUICK RELEAIiC PIN. 
m CftRATING SCREW 

PROCEED /l5 FROM ITEM 5 FOR INBOARD (l\/QN[" 
IIFTER EN5LfiINC, THAT 5TRJTS ARE CORRECTL.,. 
ADJUSTED 

__ ~~ _____________________________________________________________ -L ________________________ ~ __ ~ 
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SEcnu:~,J () 

In troduction 
I. sectii i,i n intain~3 17," of the s~asious cin:uil5 

iiented if: the form routinh sharts, on t::" 'terpr~~L~i ion of ~ 
iHicess 1: i ::l::ctrical ciimponcnt:: and Hi:: inaintei;~:~ns;i of e~I~;ii~;:nent. P::Si;' ;', 
these aircraft. 

2. wirinh the lii\,t niO airui~iifs (i.e. i::£ieme ~. iiontaini~iI mainlv 

(I.e~~~~~~~~l ~:~di~:i;i~~~~e~o~~::~~~l ci~l~~~~ble i~~~:~a~:~il~~ili~);~,.2~i~~i~:~;~!~ 
for circuits comprising ignition, intercommunication, beam approach, and D.R 

¥;:~g~:; imd o~r ~~¥::;:~:e;ntd of the W IT i:':~:il~~ii7~/'hen bo~~ei(~ 
nUcessai breah dimm comhits and Gibles, ei.lhs:: plu5~si~sl iiockesis, junction 
boxes, or terminal blocks are provided. The wiring for the outer plane services 
is contained in open ended tubular conduit~s. "'11 

&hbema~ih diagr'Siliii 
3. The schematic diagram::. give -a theor 'caI represent::t ion of wholii~ 

electrical system and show the two parallel engine-driven generators, and the 

~::s ;::iei~:;I;hem :1;: :~~:::~~~e~nes a:~~n~:i~:~~~t~: :~:::;:s~: + fo: 
gcneratm ond accmilclator Piii>ule4Si"1 - for common ilo£;ntive. hUU(ire th:: 
symbol R+ and R- are used on the scheme H theoretical diagram they should 
be read as A-j- and A-. 

hoterpreUntinn of rnnnle~iliU:: 
4. The routing charts are laid out in tabular form, the lirst colulllll on the 

left-han~,I~~~~ ~~~~ ,thei~!~e of ee:~~i~iii~~~Ji~~h~~~1 ti~;t~r cO~~~~~r~~~o~~c~:~e . 
an Hl"~>~H}IU po1l1b ClrC}ii\ I'ireaks gIven the hes}::: of each 

column, only those appropriate to the individual circuit are used. Interposed 
at convenient positions are columns headed "Equipment", in which are items 

;r2~~:~f!~~Ulialj~~1~~;::;:~i~i:i~~i~OInm~~e:o (;;::~:~~ "~~iii}~i:;i;l~t~:~;~ 

5. Identification 
iYimdtJibi~ 

reference letters and numbers are marked on the f\lse~. 
anh aniJ ~}~ri( kets; refernmu~<; bein§; in:! icate:! 

the ing (he COi:" i~irinents descri'i\:i ill thi:; 
following paragraph~. 

6. (:~~rJiioiNl' IJ). nses are muunted' he co il paneL 
the auxihsiY ~)anel ~~ ~i~~~cent the contr, panel, navigist ir'iS pan::I 
imd at mid-tnne't POSi;';i~;. The fuses ini + '~ie bomb hear aSS} i(~iountei' 
F.S./2 



inside junction box A at t~le forward e~ld of the bol~lb compartment and ,a fuse 
fOT tJ'[e au,o~2o~[mb IS m[m[o[lod III port [[[[,nb slg£n panel. nnbels 
[wwHted Og ,,[[ch fW[t[ hox gin' the numher of fust[o whilst chart 
engraved on the inside of the panel access door gives the current rating and 
services. The fuses in the control panel are numbered 1 to 32, fuses 18, 20, 
21 26,29 and 32 being spare. Fuses 33 to 48 are [[,)sitioned in the auxiliary 

001 being Tb' iuses a) are 

Xo. 1. 
Xo. 2. 

3. 
4. 

Detonator 
R.3003 

IJ85 
91' pack .. ~ 

The fuses at the mid turret position are numbered ::\0. 1 (beam approach), 
::\0. 2 (upper mid turret), Xo. 3 (lower mid turret) Xo. 4 (caIllights). 

I£tc"'''U[ illg of }"o'5 monOUt::,~[~[;t~[~,:[:~~'mrobl 
Pt''''''', the "[[Hibator') .... 000.00 .oo.oo~ .. o.oooo .. o "'00,000000000 
aimer's panel. Labels mounted near each fuse box gire the number of each 
fuse, a list of the fuses giving rating and service being mounted inside the door 

of fhe n~~~~~':J[)~~~el ~ll,eOl!I~~~,~ Id ~~e [)'dr~~e;:gtJ ~~g"o~~;~~SfS ~~~ 
navIgator's panel are numbered 1 to 4. -

Xo. I Detonator 
2 0:t3{103 
3 1335 

~o. 4 T.H.9F 

. ~ -, 

8. Referellcillg cOllduits.-All conduits are marked with the Air Ministry 
refeT[Cnce ["mmber, 0 0 eond~l OO[i~CO[ "d th" [lessey member. 

~~~~;~~~~ ~'J:~~~r:!:;~~~lanes ;e~pectively (~.~: F.liet~~~elaie,o;.20_~~ 
and S.6-starboard plane). Conduits for the radio and intercommunication, 

[I') \[,~,~:'s: ~a ~;O)" are,.ef'~[Tenced ,[0 k[HeOr"I'·eSs: 
,."."""" ... a~...,. gUmbeof with the) k',efix 

W.T. (e.g. W 

(ii) Bomb fuzing and release (scheme H). Conduit references consist of the 

~[~nb;n;lne~~:[i~~:~c~!O[' b}~~ct[[OO b~~~.)~onm[ct (e.g. con,Juit 

(iii) Bomb fusing and release (scheme C and E). In addition to the I.l\ir 
Ministry reference number the conduit references are numbered or 

".Iette,ncl. 

~ O;Ref,c[,,,,dllg of Tb[' beneral [[wvice jumeion bo",,) are 
referenced numerically with the prefix ].13. (e.g. J.B.13). The junction boxes 
for the radio and intercommunication are referenced alphabetically with the 

\V (" °N.D. etd For the 2[umb and the i,mction 
are refereac)Od alphotl))"cally with prefix (e.go 

[[cheme[o o"'nd E, only one Jl1l1ction i~ fitted III this circuit. 

-
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10. Referencing of plugs a)ld sockets.-The plugs and sockets are numbered 
with either a series of numbers or a series of letters, the number or letter being 
rePeated in the appropriate pin or hole at the other end of the conduit. The 
markings will be found on the mouldings adjacent to the appropriate plug a~ 
socket. 

11. Referencing of termillals ill jllllctiOll boxes.- The terminals insidke'\ 
junction boxes have a prefix which is the circuit reference letter afi(~' ~~ 
which is one of a series of numbers for that particular circuit (e. . 't 
reference Z, terminal reference Z-I). The circuit letters are giyen~) e u' g 
charts. 

12. .'It/etlwd of readillg rOlltillg charl. -To follow a 1 articl circuit, 
commence at the fuse, generally shown in the column n r "Coatrol Panel". 
Where a dot is shown on a vertical line this indicates a ea' ,r the plug or 
terminal at the position shown at the top of that part' lumn, e.g. Circuit 
P camera supply (see fig. 18). Commencing at A+ . ro panel, thence to 
fuse ~o. 9, the first "break" occurs at the verti~c e 'sentating the plug 
and socket at the outer casing of the control I tl ich is connected the 
lead in conduit F.35 pin ":\". This continu 'i ut further breaks until it 
connects to the plug and socket on the~) ca n of junction box J .B.13, 
then to terminal PI inside this jun~io )lI! on to the plug and socket 
emerging from the same junction bO~a in 3 to conduit F.47. This wire 
continues to the plug and socket 0 e'r mber's panel, port. An internal 
connection is made on this panel t c mon negatiye A -- . and thence via 
junction box 13 to commo in the control panel. 

13. General.-The con 
is fitted in the aircraft by 

14. 

system is bench assembled in units and 
multiple plugs and sockets. 

sist of V.1.H. or "cel" wiring enclosed in flexible 
r or both ends in multiple sockets. Cable assemblies 

are composed of braided cables, terminating in either sockets or cable 
ends for co~. erminal blocks, lamps, switches, etc. 

15. .~. j lction boxes and panels contain terminals or terminal blocks 
for ser*-es SI them. Multiple plugs to take the appropriate sockets are 
fittrao jun 'on boxes and most panels. . ' 

. ulti-pin bulkhead plugs which act as disconnecting points are used 
e wiring through the fireproof bulkheads. On scheme B this method 

is a 0 employed at the wing root. 

7. Fault location is facilitated by the fact that each wire is designated at 

or component can be removed and either bench repaired or replaced from stock. 

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

Access to components ~ 
19. Where required, provIsIOn has been made to give access to items of ~ 

electrical equipment. In the wing the leading edge between fuselage and 
inboard engine is hinged to give access to the equipment forward of the front 0 
spar. The overhanging portion of the wing forward of the front spar at the 
inboard engine is also hinged. Equipment forward and aft of the engine ~ 
heads can be reached by removal of the engine cowling panel. Access t, ~ 
following compo;::;o~:c:;~vided as follows:- ;"1 cans of acce~ _...... • • 

~avigation recognition lamps Hemove transparent ~~ 
from wing ti 

1'.ll.7, 8, 9,10,11,12,21, 22 and 23 Access doors i ,",rh .... ' ... of main 
plane sk' 

] .BA and J.B.5 
plan km 

Access (h~' derside of main 

Fuel contents gauge tank units and Acces~~ i upper surface of 
immersed fuel pumps • n~ skin 

lIaiDtenance notes ~~ 
20. Information regarding the ~ e electrical equipment not 

covered in A.P.I095 is given in the lm ng agraphs. 

21. Undercarriage position indica. indicator is ilIustratedrin fig. 32, 
and the unit is described in Sect. e Howing notes give the maintenance 
dismantling and re-assembly lercarriage position indicator:-

(i) i\;faintenancc.-Th I ge ntacts (12) are lubricated before delivery 
and because ~e . is effected by a spinning operation it is not 
practicabl t y repair. The only trouble likely to be 
experience \\,1 tfi lunger itself is sticking which may be remedied 
by addition lu ication. If, however, this treatment is not effective 
the comttiete lu ger assembly should be replaced. It is important 
thamtoBs f the plungers, which make contact with the lamp 
con c l~ld be clean and free from grease or other substances I , m ase electrical resistance. The connecting wires from the 
er lock to the contact plungers are looped at the terminal 

~c nd, the loops being passed over the terminal screws and clamped 

~i sition by means of locknllts. To free this end it is, therefore, only 
arv to remove the locknllt. The other ends of the wire are attached 

~ to soldered tags which in turn are soldered tp the contact plunger (12): 
Should a tag become detached from its contact plunger the tag must 
he re-positioned and soldered in the usual way, care being taken to 
avoid a dry joint. To replace a defective lamp it will only be necessary 
to withdraw the lamp mounting (5) by unscrewing the bezel, etc., and 
it may be found in some cases that this lamp mounting will be with
drawn simultaneously with the dial and spider assembly from which 
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till' hlllp mOllllIing Ll(' :::'pa:,::cd a g:,::tle 1::11. ,;hen Ill'W 

lamp is litted care should he taken to see that it is screwed linnl\' 
home in it;; sock:"t to its ::!::rki:::: loo:::' duc \'il :,:ti"'L Th':, 
terminal :;::vcr ahn:ys be :irn;]~: in :siti::" as no: onh 
affords protection to the terminals but also clamps the cables in position, 

;~o ::::s~~~;::~~a~,:;~~.e i~ prov:d~~:~il ~~;e to~I:;~~S sf:(:):~~ct~ierr~~:~~ 

~~~~e~~ll!~~n::f;L~E~:L~!;:I~e~~~~~~~~~~f~~::~~~~~:nt?r;~ 
fillets p:~~t~~:~ r~~~7~~:I~~: to, ::~~:~~~~ :::~:~:~i::~ly:~::;~t '~:~:::~::i~~~ 
of screwing home the bezel ring forces the lamp mounting (5) rearward 

:~~ ;~::~:~;;~~:\:~~~~~;'i:,al entad betw:,:,n th:.J.:ny:~, ~ wntad: stud 

(ii) ~~:~~i":::~~it~~~:o~:~~~~r~~~~~zel :~~g;]\it~::\~i~~:~;il~~::~:r::~~::~a(~ 
and (3) and the lamp mounting assembly (5), These two assemblies 

~~~:t:~~l~~~n bf:~:'k f~~~:;:(~l~~~::~y ~::~Ii:~;:::::1Ie~jI::£~~~ 
the case :by unscrewing the two 6 B,A, screws (7), The terminal block 
(9) n::d c:mtact hhng:,: :,sse:::hl~h) ai'WIwi(hd::l\vn r:'::nva:r:±::, Sl:'cken, 
ing thr:' LOu: fixing screws ~ 1) permits the cover platc (10) to be 
removed, exposing the terminals and cable leads thereto, 

(1'1':: 't h • ~ .. t" t ' 'i : !.A:::: ben nt'i':iiry rem;:;:e n:: COI1;;;iC p:::nge: 
assembly plate (8) and the terminal block (9) from the instrument 

~~:::;::::~r::::~~~~~:;= :~:l!~:~:;~~~i:;r~~och t~~:;~~e contaCt plunk::~ 
haying been madc before attempting to return these two assemblies 
to the CC:,n, It ::~b:: 'discovered that the contact ;:lun1;{'V pl:::L:, (8) 
can only be~turnea to the case in one way. that is whcn the two 

~~~i~~~~~~:~~aK~~I~~mI~t;!c~::~u~Ki:~s:::~i~r:~~!l \~~:~~r t~:e :!:~.e~::~~~~ 
carry the retaining screws (7), The contact plungcr plate (8) must 

~~::~';::t ~~~ially r~~:~;ii:~u~;/i~~~:ti;II:!j tl;:g~~::~:d r:~~~ c1e::va~~~';i::~~~ 
scr~ws (7) be passed th~ough the plate,and the lugs and allow~d to 

~ pro):,et t:: the , 0:: tillS :::i:trUI::::nt, 3 T:C scn:ws m::y nOeL be :iHCrCG 
, Ito' the i:;::,nrts in the terminal hlock (9) and tightcned down, thus 

clamping thc terminal block firmly to thc back of the instrument. 
, "It imhov1ant thi:: to m:::ke c th::il ani' :A the: 

wires do not touch the screws as should they do so the insulation may 
be chaffed duc to vibration, '2. lV arnillg 'IOrtI,-The warning horn is illustrated in fig, 34 and the unit 

de!icvibed Th folio:', 'ng gi'" ins~~"cti fo 
:::':ain1:' lanC::, rea::semblyand 

(i) Mainte1lance,-The tungsten contacts of thc "makc" and "break" 
dence may req::ire ::I:,::nina afte:r pcvii:d of :icrvkr::. Thi,: sh:.:::ld hr,' 
done by light rubbing with fine emery cloth or a smooth file and only 
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(ii) 

(iii) 

the Imnlmum amount of cleaning should he attempted. It is also 
important to avoici any roundmg of contacting surfaces. Overheating 
of the magnet winding ,1111.' to the application of an excessive voltage 
or to stil---king of the "make" and "break" contacts may result in 
permanent damage through breakdown of insulation and the only 
remedy is to rewind the bobbin. The shunting resistance is wound ~ 
with nickel chrome wire and is very rob\lst. Should the wire break, 
the resistance mllst be completely re;\·oun~l. ~ 
Dismantlillg. - To remo\'e the unit from its case, first remove the lock-
nuts (7) and withdraw the unit. It may not normally be necessary to 0 
remove the connecting wires from the terminals to effect any slight 
repair or to clean the contacts and the leads should be left in posi~t'O 
if possible. It is not necessary to dismantle the "make" and "bre ' 
device to clean the contacts but it may be necessary to slacken t 
adjusting screw (8) to allow sufficient clearance between ntacts 
for the application of the alJrasive or file. The "make" ea~ 
mechanism may, however, be completely removed by uns e 
stllds (Ill). To remove the resistance winding, the I ts the 
studs (9) must be removed and the resistance ma~"1 n . ed off 
its supports. It is also necessary to remove these nu' nd 1 esistance 
in order to detach the armature plunger and~ ri assembly. 
The magnet winding is wound on a metal forme \'It ulated cheeks, 
the metal former being riveted permane~ t main assembly 
plate (I). Dismantling of this bobbin. n ssa, order to rewind 
and this process should only be attem~ a maintenace depot. 
To remove the cover plate (5) the ~ t 'e screws (6) must be 
first slackened. _ 

Re-assemhl\'.-The re-assem 0 thi it is merelv the reverse of ,., 
the dismantling. Care, how ho be taken wllen re-assembling 
to ohserve' the following poi 

(a) vice has been dismantled care must 
t!4( ..... lLtIlflle' live metal parts are properly isolated 

and that the j su tin leeving which covers the shanks of the 
two stUd~( 10) rectly positioned, otherwise short circuiting 
and t re to function may result. 

(b) If the si. nee ·inding. the armature. or fiat spring assembly 
have~>e roved the lock nuts must be very firmly tightened 
in IXl'!51tio w en these parts are reassembled. 

(c) e!a+t mg to this extent has taken place readjustment for 
1 sound output will be essential. This is essentially a trial 

~ 
ror process and the optimum is. achie\'ed by adjusting in 

~ 
c hination the striking plunger (11) and the "make" and "break" 

~ 
justing screw (8). It is very important that when the correct 
ttin"l's. have been found these two screws be very firmly locked 

I l)()sltlOn. 

~ (cl) On returning the unit to its case it i's necessary to avoid the fouling 
of any parts by the two leads, particular attention being given 
to those parts that vibrate. Furthermore the distance washers (13) 
must be ill position on the two studs (12) before the ends of these 
studs are passed through the holes in the moulded case. 

(iv) TestiIlK.-··-This should he done with a D.e. supply of 24 \'olts. 
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23. Ccmt,ol switch.-The unit is illustrated UIl fig. 33 and described ill 
Sect. 10, the following notes describe the maintenance, dismantling and re
a~embly of the central switch:-

(i) Maintenallce.-The contacting surfaces are silver plated and may~. 
cleaned with a jeweller's cloth. During an) cleaning proc~t 
phosphor-bronze contact springs must not be bent out of sha.pe. h 
extending springs must be replaced should they break or~ e 
unduly fatigued causing loss of snap in the switch action. 

(ii) Dismantling. -If it is necessary at any time to gain access t :w ch 
mechanism it is preferable to remove the switch com}>1 e. the 
instrument panel. To do this the cables should be firs isc ected. 
Removal of the two screws (17) retaining the m~d t inal cover 
in position allows this part lO be slipped al~ ca~es that pass 
through the ccntre holc of the cover. The te a. now exposed 
and the cables can be disconnected. To rei vc c. itch from the 
instrument panel the four retaining screw: 0 • t ach corner of the 
top mounting plate (14), should be W~lt I. emo\"al of the two 
round-head screws (12) which retain to ounting plate (14) in 
position will free this part and also~' g bar (13), the rectangular 
aperture of which is passed over th ON • section lever (8) and also 
the dic-cast distance piece (15).~ e case may now bc withdrawn 
and the switch mechansim.e~'d. e two sections of the switch 
are held togethcr by four long a yerse screws (5) the ends of which 
arc riveted over on the~ rhe spade-ended terminals (4) are 
riveted to their r' c I sphor-bronze contacting springs but 
the end terminal la (3', etained by nine round-headed slotted 
screws. The vari s 0 er Sll -assemblies of the switch are also riveted 
together. The tr sve' ension spring pivots (10) are held in position 
by circlips, a 10 ed ends of the tension springs rest in grooves 
in these piv ts e readily removable. 

(iii) Re-assetnb ew tension springs bave been litted it is important 
to plac all quantity of lubricant on the looped ends to minimize 
w~ lall quantity of lubricant should also be placed on the 

I at e end of the insulatcclle\"er arm and must not be lubricated, 
• n'th should the lubricant be placed on any of the silvered surfaces. ~

v gs. The small dumb-bell-liliaped roller is carried loose in 

To eplace the metal case, the two levers should be set in the dead 

~c. re position and carefully held thus (avoiding distortion of the 
contacting springs) to allow the levers to pass readily through the arc-

~ 
shaped slots in the end of the casc. The terminal shroud should next 

~ 
he fitted and it is correctly positioned when the figures 3, (; and 9 read 
verticallv downwards co-incide with the three terminals associated 

~ with the'ON-OFF section, i.e. the section of the switch which is actuated. 
by the fork lever (8). The shroud is retained in position by friction 

~ only. Having replaced the case (i) in position, the die-cast distance 
piece (15) should now be positioned and the sliding bar (l3) placed in 
position by passing the ON-OFF section lever (8) through the rect
angular aperture in same. The chamfered edges of the sliding bar 
should be outward. The mounting plate (14) may now be replaced 
and held in position by the two round headed retaining scrcws (12) 
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fitted with spring washers. The mounting plate 1:-. correctly in position 
relative to the terminal shrouds when the wording INDICATOR 
LAMPS on the mounting plate is on the same side as the figures 3, 
6, and 9 on the shroud. 

Oil dilution system ~ 
24. The solenoid on each electro-magnet valve should be checked for ~ 

continuity. The action of the valve plunger lIlay be checked by disconnecting 
the petrol feed pipe from the valve unit and uperating the push switch. If the 0 
plunger is found to be sticking, the unit should be replaced. 

Bonding <:' 
25. Bonding diagrams for the general services, the hydraulic and p'neuma 

>)"",,0,.« >hown;u fig,_ 2. '0 31. ~ • 

~flj 
.~G 
~ 

~rr) 
.~~ 
~. 

~ 
~ 
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SCANNERS NOTES 

I have added this blank page so that ~ 
people using two page view will see both 
halves of two page figures just like thay .N. 
would if looking at the real book. "' ~ 

Most of the wiring diagrams are bestZ;' • 
viewed in two page mode. ~ 

~ .~G 
~ 

~rr) 
.~~ 
~. 

~ 
~ 
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0.M19 tF=~-=-=-=-=""'==tl===F=. 7=9== 

o NAVIGATOR 

T.B.80 wiT ~ 
OPERATOR T 

T.M.? 

HEATED GLOVES AND CAMERA HEATING ORCUIT 

Ti 
:~ ~ PILOT PUSS 

b"BUTTON 

'-":.:::....~-..!..r~..... ~ F 24 
~ CAMERA 
I 

GENERAL SERVICE 
SUPPLY.SEEFI6.7 

IS~ PILOT 

(~l 
~ J 

J,£_W 

~.=::::~-=_~~===T.=.4===!} 

T.4 ); 

FLARE STATI0j;:N~:or;aiiMID-UPPER TURRET MID-LOWER TURRET 

~ 
DM.4 

[ il~~~~~2:J:::~2=!'~~"=9 ==~=;~~=.~4====}~ 

~ REAR TURRET 

f! '~---lREAR GUNNERS o t:~'-'~, PANEL TO GENERAL SERViCe 
SUPPLY ON REAR 

. GUNNtR's PIIN 
8 U/L 4 SEE FIG. 7 

INTERCOMt¥1~NI~NNINN CALL 



COURSE 
SETTINJ 
BOMBSIGHT 
ATTACHMENT CONTROL 'PANEL 

TYPE C· 

PILOT'S 
REPEATOR 

JUNCTION BOX 
TYPE'E' 

TRIMET 4 

UMET 4 

BREEZE PLUG III SOCKET 

TRIMET 4-

TRIMET 7 

DISTRIBUTION 
BOlt TYPE'C' 

QJINTOMET4 

D. R. COMPASS INSTALLATION 

SEXTAMET 7 

BREEZE PLUG ~ SOCKET 

COMPASS 
JUNCTION BOX 

• (WITH 6WAY SOCKET) 

MASTER 
COMPASS 

MKI 



UI~£~ £JiZ 

(sEE 

t24l 24 

I AP2062 A &OL I /SECT. sI 

"IN AERIAL ~ \IOlT SUPPLY 
(sE II:lUT1NG OiART FIG. 7. ) 

+ -

-~-..... .....,J..t'-"F~~ T 

OUMET 19 CABLE No. 6. 

MAIN 

BO)l.. --_~rr.:\&~~i.t:-i,.t-., 

JJ_ 

AttElvtR 

BEAM APPROACH INSTALLAllOO 
? 

\ 

.... 
NOTE:-

~ INDICATES FUSELAGE BONlIN6 POINTS. 

" 

, ; 

11 

~:::::::::===:::=====!:!=11«1 RECEIVER R.IfZ!a.. 

'TWIN CO-~~iZ;JJ CA8lE~j I -------./ 
No. 9. 

.,.",.-.,=f(~JI===.;p-
\01- POLE AERIAL 

(EXTERl'l't;; ) 

I 
I 

1241 



1~~{~51 
'j ~I L ~~ 

/ 
5 PIN PLUG./ 
TYPE 17Z. 

n .7 

WIRELESS OPERATOR'S 
CONTROL UNIT 

~~ 
A,. Az B 

I A.P.2062A 1~.IISECT.61 

7 PIN PLUG. 
TYPE 17+. 

...... .,..UINTOSHfATH SMAU. R.R.C 

WIRtN:i 
NOT65 

A.R.I, 5.eOO 

\ 
\0 PIN PLUG 
T 'PfI7i" 

eLACK.se:YEllOtJ GREEN. Q:YELLOW 

IMIIREO BLACK REEN 

BlUE (HEAVY) RED (HEAVY) 
eWE. 0 

PLUGS PLUG 
TYPE 10S. 174. TYPE 172 

SEE F'IG,28 

::Sj.:-
UNWIREO. 

PLUG 
TYPE 48 



· T. R.9F & A.1134 INSTALLATION 



NAVIGATORS 
RECEIVER 

R.IISS. 

000 
lA>IlSPARK 7. 

lHSPMK7. 

L--------1O T.B ON wIT PANEL. 

PILOT. 

8 ~o . LX 
POWER UNIT 

UU. 

SEE FIG.26 

wIT. OPERATOR. 

0-. 

DCTDCDREMET N9. 2. 

OCTOCORIEYW NI I 

AND R 1155 INSTALLAT-ION 

E 
o 

UNLSPARK 7. 

'-__ ~~~X·~~~· ______ ~OE 

QM4 D.I': LOOP. 

UNISPARK 7. 

EARTH. 



IOS. 

PILOTS INSTRUMENT 
PANEL. 

SEE FI~Z1 

TOAERlPoJ... 

TERMINAL BLOCK IS 
FITTED 10 THE ARST 
GROUP OF AEROPLANES ONLY. 

5033 CIRCUIT. AND A.Rl. 5000 DETONATOR CIRCUIT 

TB. Ill. 

TOARI.~ 
SEE FI; 25 



1 , 
\ 
\ 

\ 
1 

~~ 

~ - FEED 1 I£TlR'I FP.:5 10 CXlOI.ER 

.-~::~ 

J - H'r1J01A;~~~AI't( 
K - HI1RlMATtG f'FIE 10 F\.MI 
L - '<9'rT Pf'E 10 TANI< 

M- VENT I'IF'E 10 LNCl'! 
AT EUJ<t£AO. 

y\: 
/ \ 

~I 
L BCNDNG 0' OIL SYSTEM \ 

BONDING OF GENERAL SERVICES 

I'(JTE:. 

F~ ~l _\ 

~ ID'ON3 ('4< HYORAl..l.II:; SY51EM SEE AG.31 
Fm Il£l'CN5 CF AUTOMATIC GONTRQ..S SEE 
SB:T 4. 01AP:3 FIG. 29 
Fm ~ CF PI'£l.MATlG 5'Y51EI\1 S:"E FIG.30 
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PNEUMATIC PIPES 10 FORMERS 

IN F'RONT CENTRE SECTION ll ....... ----_F~=+::== 
PNEUMAllC PIPE,5 IN FRONT CENTRE SECTION 

COM~RTME:NT TO FCRt£R BRACKETS. 

PNEUMATC PIPP/:, CENTR 
SECTION BOMB COMPARTMENT 
TO FORMER BRACKETS. 

PNEUMATIC PIPP~ 
SPAR BRACKEP';, 

I ____ I 

I ____ Itl 

BONDING OF PNEUMATIC SYSTEM 

PNEUMATIC PIPES TO SHOCK 

/SORBER "RUT ON o/e. 



IiYORAI.l.IG PPES F'OR HOT , COLD..........-
AIR INTAKE t , EMERGENCY AIR 
PIPES 10 FRONT SPAR BRN:KfTS 

fNGINE SUB - ffffw0ES 

HYDRAULIC PIPE TO FORMERS 
, BRACKET IN NOSE 

\ 

,-----~---

HYDAALLIC PIPES TO BlJlj(HEAO /1-
, FORMERS. FRONT CENTRE 
SECTION BOMB COMPARTMENT 

lAp. 2062 A IVOL.I}5ECT. si 

~~~--~~~------~~~~~~ 
.3 ,0 FOOMER" 55MB r-t-\ ____ +-~~----------COMPARTMENT - CENTRE SECTION 

. \ \ ... 
~J_---J ~ 

I~ 
KYORAULIC FORMERS 
iN BOMB CC~CpNmpfNT & ON 

LOOR ADJi"LJk,N PO fLAP 

HYDRAULIC PIPES TO FORMERS & TURRET 
SUPPORTING STRUCTURE IN REAR CENTRE 
~,ECTION. 

"----t----t-----i--------_____ HYORAULIC PIPES TO FORMERS IN 

8OM~ eot.f>ARTIv1ENT CENTRE SECTION 

HYORAIJ...'" MESY'C / ~ ~ " ~ 

~"'~"'" N F.. ;;;RFI BONDING OF HYClRAl.JLIC-SYSTEM 
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UNDERCARRIAGE POSITION INDICATOR I 
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..... 

e 

F.42 

T.~7 T.~28 ~ n lI.t<.m AUTO BIMl SIGHT . 

I ~~ ~:o=.:: ::: ..... 
1'640 _ 

!as! T8.IOS RA 5lPPLY 

.STARBOARD 80MB AMERS PANEL. I _________ _ 

• T.8.137 ....... __ .L.L_.L--'--'---' 

PILOTS PANEL 

T.B1I7 

NI 
F.I 
F.3 
F.4 
F.5 
F.7 
F.8 
F.9 
F.IO 
F.II 
F.IZ 
F.13 

F.14 
F.15 
F.16 

F.17 
F.2O 
F.21 
F.22 
F.23 

TO STARTER -

CABLES 
TYPE 

IDENTIFICATION 
LAMPS 

REAR GUNNERS 

'_-"""L..Jrr-_I B.36 

RECOGNITION 

lIE SLOW- RUNNING CUT- OFF CONTROLS 
THE PLUGS ON THE ENGINE BULKHEADS ASSOCIATED WITH THIS CIRCUIT, 
TB. 137 ON THE PILOT'S PANEL a IB'S 138, 139, 140 i 141 ON THE RELAY 8< 
GROUND SOCKET PANELS & OUTBOARD TERMINAL PANELS ARE FOR M.K. ill 
AIRCRAFT ONLY 

LAMP 

LOCATION DIAGRAM- GENERAL SERVICES - SCHEME C & E 

1B.39 

TB.1I4 

1MB. TM9 T.B.50 TB.SI 



AUTO - BOMB SIGHT, SEE FIG. 52 

HEA1ED GLOVES PANEL----_____ -W 

PWG 0<1 PILOTS t'ANltL ---______ 1-
TO BOt.4B Jml50N swm:H 'H' JETT150N SWITCH 

BCJ:;1B CXXJ\ SWITCH -=~~__=-=--=~--=--=-=---=-=--=--=---=--=~~1ii~~:~'~~rtrc==::::::::::::::~~~~·~~ OOOR SWITCH PILOT'S fDo1B FIRING S~ 

'i""t"t--'-~T-:;~----BOMB RJZING SOCKET - 5 WAY 

~ CABLES cao.n CABLES 
NICJ'F TYPE REF. IfI(ff TYPE 

~ ~ UNlCEL 19 
12, I ·CUN:B. 4 

W. 6 lJNUL 19 13-' I DlJCEL 4 

X 6 lJoICEL 19 
Y 9· I LHCEL4 

Q 

! \ 
.z 9 I i,NCfL4 

I I iI.JI«:a 4 
2 I QLN:El. 4 
3 I WtCE1. 4 
4 I QLN:El. 4 
5 I QLN:El. 4 

6 I Q.KEL4 
7 I CUN:EL4 
8 I !;lKEl4 
11 I eut.l:EL4 
~ I -WJlCEL4 

11 I Q.KEL 4-
Il I QUli'CEL 4 
13 I OJtlCEL4 
4 t: WNCEL 4 
IS .1. . QJINCEL 4 

".--------~BOMB FUZlNG 5OCl<ET-5 WAY 

L.~TION DIAGRAM - BOMB FUZING & RELEASE - SOiEMES ·C· & 'E' 

+ 





STAR-BOAR!) 

(OENfRATORS, ACCIIoU.ATOR CHARGt«> & ElECTRICAl. DISTRIBUTION 
FII<. 38 SCHEMES G ~ E. 

ACCUM.+ 

RECOG 
SWITCH 

ACCUM.-

FIG. 

37 

~A lED PR[SSUIf HEAD 
FIIO.50 SCHEMES ca e. 

IDfNTI'ICATION L"MPS 
FIG,. 40 SCHEME C 
FIG,. 55 SCHEME E 

TRANSMITTER. 

H.T. SlJ'PL Y !!OM8 FUZIN~ & RELEASE SU"PL Y FLAP 1NOc.A TOR 
FIt;.3 SCHEME C 
FlCi. 58 SCHEME E 

FlCi.44Sl1EMEC FIG. SO SCHEMES. G&E 
FI(i.5S SCHEME E 

CABIN LTS. 

~NrRAL LIGHTING 
FI~ 3S SCHEMES C .. E 

SCHEMATIC DIAGRAM-
PPl080 M 11095 3/43 3950 C & P Gp. 959 (4) 



e· 

nOODLIGHTS & 
CftIMER SWITCHES 

LAMP No. I 
OUTBOARD 

2OAhI' "22 

LANDING LAMPS 
FI~. 50 SCiiEMES C'& E. 

~ 
OR. CCM'ASS 

SUPPLY 

fRONT 
TURRfT 
SUPPLY 

FIlE EXTINGUISHERS 
FIG. +3 SCHEME C 
FI . EME E 

5AMP. "30 

PP20S0 M 

HORN 
TEST 
lAM' 

HORN 
TEST 

SWITCH 

F"II\. 

37 
11095 3[43 3950 C & P Gp. 95914) 



ACCUMt-.------------~r_~~r_----._--------------------------------------------------~----.. ~ 

GfIOUNO 
SOCKETS 

ACCUM-

ACCUM.+ 

INDICllmRS PORT 

ENGINE STARTING AND IGNITION 
FlfO. 46 SCHEME C 
FIQ. 61 SCHEME E 

5 *:51 o AMP. 

MIISTER SW. 

ACC~- ________________ ~~ 

::> 
PORT 

OUTER INNER 

WORTH OIL DILUTION SYSTEM 
FIl;;. +1 SCHEME C 
FIG. 66 SCHEME E 

S%~IZ 

-I 
L 

TURN 
REGULllTOR 
SOCKET. 

Aum - CONTROLS 
FIG. 42 SCHEME C 
FIQ. 57 scHEM E E 

10 
AMP 

CAMER ... 
SUPPLY 
SOCKET. 

CAMERI'. CONTRO,", 
FIG;. 50 SCHEMES C. E 

SCHEMATIC DIAGRAM 

• 



e. 

THIS PACE AMENDED BY A.L 27 JUNE 1943 

lAP. 2062A&c1 VOL.l iSECT. 6 

#+6 - ID 'I ~)O 'tH9 
r"i"J4~ 

]-i~--I-'--- 1-4>-----1 

4- WAY FUSE BLOCK TYPE: ·5' 

No. +. 

I 
}~I 

SIGHT. 

f 
[cJMB SIGHT 

L-. __ I CnN I GOL PANEl!" 
MK.U A.6.S. 

CONTROL 
SWITCHE~ 

PNEUMATIC I 
RAMS m 

SCHEMES "C' & 't: 

C 
E 

ARI5000 
SUPPLY 

'-RI 

! 

VIBFID
PACK 

SUPPLY 
(T R.9.F) 

RI.50GILARL5G3iVIBRO-PACK KITGp{ATOR SUPPUfS. 
FIG,. 52 SCHEMES ca E 

\ 

~. 10 J AMf" 

"'" h 
SWITCH er TL-. __ 

PORT 5TARBOAKK 

t, NE:G ISOLATION 
PORT ? SWITCHES No.7 

'q (SEE 

! 8005T 

,,~~?5TB'2' 
iy 
, 

TRANSMITTERS. 

SEE U'CARRIAGE 
HRE EXTlN\,f" 

Uf"Cu/TS. 

-----!~ 



'.=--~ __ -"-_ .---_.l!-A~P 2062 A VOl]]SECT. 6.1 
CON 

PIN/RE' J. B A. 
~r,X~-~3--r-------------------------- 19~ 

~~~-------:--------~~~~~---+~~-+--, 
I 

r---~-----------QX9-----------------EI9~~~--__________ ~ __ -+~~~ 
19~ 

fUZING 
SELECTOR 

NOT[~CABlES BfTVW[[N 
DISTRIBUTOR .swrrO-lBOX 
~ PRESHEClOR ARE 
I'JUINVIN 4 

fiG 

378 

I 
I 
I 
I 
I 
I 
I 
I 

19"" 

19.< 

TBB3 

80MB DOOR SWITCHES 

L_--+~A~.SLZ~~~==~ 
I 
I 
I 

I 

Iv 
1 
I~ 
I> 
,~ 
':1 
10 
I 

'1~~ ___________________ ~~A~5~4~~~~F=1[8 : 
I U/L 19 ~ L--+------~--~-~~-~G)At I 

I U/L 19 ~ 
- - 0 G)A-; 

6 

7 

B 

10 

11 

v '<t 

Z Z :; :; z ~ :; 
0 0 

~ __________ ~~~ ____________ ~~~ ____ -* __ ~~~ ______ ~ ___ 12 ___ ~ ________________ ~ ______ }-______ ~ 

13 

14 
~~~~~ __________ ~~~ ______ ~~~L ____________________ ~.~~~~~ ______________ ~ ____ ~ ______ ~ 

.:U+..,1;. ..... -:- 80MB POf.ITION 
IG NOT lJ~ED 

ROUTING CHART __ .. _ ... ______________________________________________ ----l 



BOMB POSITION BOMB POSITION 

+-!=F*"~!':'::~ N~ 

+7Hr<-'~, 14 

C& E .. 
PPlOl'O M 

-A B r--
I - 1 

- I .DW NP 
-0 I "N .3 

I -[: 

I '---
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IT EQUIPMENT 

GENERATOR - PORT 

"Z f.23-Z I 

5 "3 I rZ3-" I 

I P.13-1 A4 t FZ3-1 
I 

I 0 I 

I I 
I I I I I I 

I I I 
I I I 

G+ I 

I I 

+ 
"CCUMUL"TOR 
Z4V. 40AMP 

I 
I 
I 
I 

UI64 
I 

00 .. I 

.--+-_-4--_ 'dirr 

JB. CON CON JB. 

13 PlN/Rf!F 11 PIN/RfF 7 

--,-

U37 

ING CHAR I 

CON 
PINjREf 



CONTROL PANEL 

A4 

A.2. 

GENERAL 

CON. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

: i i 
TO KT, L:r. CUNVmERSI 

~,...--- FIG. 44 sGHEME :C'I 
SEE FIG 59 SCID£ E 

i 
I 
I 
I 
! 
I 
I 
I 

CON. 
EOUIPMENT 

I 
I 
I 

: I I 

! i~· {..'ti I 

.~CJ 
~ .V: 

I 
I 
I 
I 
I 

PPl080 M 

EOUIPMENT. 

,1095 3/43 3950 cap Gp. 959 (4) 



i 
...J 

III 

~ 
~ 

8 
u z 
E 
G 
:::i 

BOMB AIMERS PANELS & EOUIPME 

TEST LAtIP 
SOGKET. 

, , 
I L ____ _ 

CON. J.B. 
F'lN/AEF. 13 

,F4I-A 
:U7 , , 
I 

iF.41-2 
F.4i-B 

CON • -rI- CON 
PIN/REF AIR OBSERVERS & PlLOI;:)A6.NEL& EQUIPMT PINJREF. 

F 9-1 

U.7 

U.i9 
U.IS 
U.19 
U.l9 

CON J.B 
PIN/REF. 7 

F51-B , 
I 

CO,," 
PIN, REF. 

i ~--1.-rF~.5~1~-A~ __ +--4:~F~5~1-~A~ 
, [lMIV£R 
: ~-----------iiiAViGATOR'5-PANEL ---- ----1 

U.7 : 'F.53-A 

F.53-2 190( 

UI9 

ROUTING CHART 



EQUIPMENT 

SCCKET FOR 
SEXTANT LEAD" 

U.7 

U.~ 

U.7 

p. o. 

U7 

U.19 

GENERAL 

1 
1 
I 

CON 
~/RfF 

:F.53-A 
1 
1 
1 
1 

:F5I-6 

CONTROL PANEL 

I 

1 
I· 

AP.2 
J.B. CCN 
10 PIN/REF. EQUIPMENT 

J B. CCN 
9 PIN/REF. 

I 
I 

r- - - ----- -------..., 

RS PANEL & EQUPMENT. 

MID -LOWER 
TURRET SlJ'I'L y. 

DCXlR SWITCH 
TYPE '8' 

I __ --~~--------~~~~ 
I C~Y .socKET 

IO.I9.PART : 

U.19 

FIG 

39 
PP2080 M 11095 3/43 3950 C & P Gp. 959 (4) 



TITLE 

w 

z 
Q 

5 
~ 
w 
Q 

PORT WING TIP LAtvPS. CON. 
PlN/REF. 

J.B. 
4 

"PORT 
CON TERM.... CON 

PlN/REF. PANEc- PIN/REF. 
EQUIPMENT 

U.7 

CON 

PIN/REF. 
J.B. CDN 
13 PIN/REF 

I 

I f33-A: 

1 I 
I f34-E I 

J.B 
"1 

U.4 

U.l 

U.l 

I 

CON 
PIN/R£F: 

If 33-A 
I 

I F34-E 
I 

I F34-F 

I 
I f.90-P 

I 

i U.4 IF.~-L 
I 

i U.l iF 9lH1 

I I P.~4-3' i i : B~~~~'~~~~~~~t-~~~~~ ____ ~ __ ~-r ____________________________ ~U~.7~ __________ +-____ +-____ ~--~r---~I~F~.90~-N~· 

~ ROUTING 



CON J.B 

l~. 
! .-.~---

(:~ NERl\1 

I 
1 
1 
1 1 
1 I 
+F.8-A U4: 
I I 
'F.S-D U4' 

I 1 
1 F.B-B U41 
I 
1 
I 
1 
I 
1 F.B-(' 

I 
I I 
I 1 
I I 
I 1 
1 I 

! \' 1 I 
I 1 
I I 
I 1 
I I 
I I 

,I . I 
I ~ 

~: 

o 

B 

BLUE ~ UPWARD D Wnf'CATDI 
J..-___ -'RED"""':......,u___ . LAMP 

1 
I 

~. 
I 

1 
1 
DOWNWARD 

~ 
1 
1 
I 
I i, 

Si 
1 
I 
I 
1 
I 
I 
1 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

F.8Z-E: 
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I 
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I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
1 I 

~.I 
I 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PP2080 M 

\ 
LAMPS 

STAR!!1 
NAVlGATOIJ 

~---bV LAMP 

i-I--':~::B::~ . .......f-<~~ 

r-~~~4-(Tl:.~::::"_ l~ ~I 

., ~---~-r:14:::-,C---<·( I 
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TITLE PANELS 

AR OBSERVERS PANEL 

A-

BOMB AM:RS PANEL STBD. 

FIO. 

41 

CON J.B. 

PIN/REF. 13 

I 
iF. 52-P 

I 
1 
I 
1 , 
IF. 89-N 

I , 

'F 89-P' 

EQUIPMENT 

SOLENOID VALVE 
PORT-OUTER 

SOLENOIO VALVE 
PIFT INNER 

I .: 
I 
I 

~'·'-A..JNTROL PANELS 

7... F.BI-K 

7 ... 

I 
I 

F IS-P I 

I I 
: F. 89-N I 

I' I 
I I 
1 I 
I I 
I I 

F. 89-5 + 
F. 89-R I 

F. 89- I 

F. 89-P I 

F33-3 

CONTROL PANEL 

ROUTING CHART 



ClJII J.B. 
PtJ/REF. 1·1 

2 

7 .. 

F. 91-J 

I' 9Hl 

1'31-1 

F,31-2 , r u/U.3 

, , 
r 
r , 
r 
'S.8-F. 

SOL.ENOIO VALVE 
STBD.INNER. 

CON JB 

PIN/REF. 5 

I 
I' 
I I , 
1 
r , 
I , 
I , 

·1 
I 
I 

I 
I 
r 
I 
I 

1 , 

4 

PP2080 M 

S,29-2 

5.29-1 

~ 
I 

I· 
I 
I I 
r I 

CON 

PI4/fF. 

I I 

~~ 
~ 

EQUPMENT 

SDLENJIO VALVE 
STBD. OUTER 

FIG-

41 
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[QUIPMENT 

INDICATOR 
W I 

g L __________ J 
W 

4-=4::..:"'~_+--TlflN-~ I ATDR 

FIG. 

42 

I 
I 
I 
I 
I 

F. 25-C I 

F. 25-0 j 

[ANEL 

11-1 +--1-1-

ROUTING CHART 



I 

I 
F.31-C I 

F.31-D. 
F.31-E 

GENERAL 

I 
I 

i 
I 
I I 
I I' 91-C ' 
'F. SI-DI 
I F. SI-E 
I 
L 
I 
I I 
'F. 31-C ' 
IF. 31-0 
'F. 31-E 

I 
I :. 

. J.B 
2 

CON. BlK. CON EQUPMENT 
PIN/REI: HEAD. PN/REF. 

R 

: SNGLE 
i ENDED PLLIl .. 

STB9 iNl'ER 
REV UNIT. 

. EQUIPMENT 

REV LNIT. 

FIG. 

42 
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IIi 
a: FLAP 
w-"!, 

~ NDICIITOR 

EOUIPMENT EQUIPMENT CONTROL fN'El. 
, 

L--+~~~~~.+r-~~=--~~---------+----r __ ~ ___ +-__ ~u~.+~.~ ____ ~ ___ ~ __ -+ ___ ~ __ ~ __ ~ ___ ~:F~.~35~-=E~ . .-__ ~~6~~_-4~ 
, 
: 
, 

FLAP INDICATOR l i I 

:!WITC>i ii iF 3ii , I i F.35- J. . . ~~.~,~~~~~~~~~--~--~--
.3 IF.il~ ___ .'F.-:,;35=--..;.H;;... ~~~~~~~ _____ -+_ 

~ ~---·I':";:·=::"~""::':"'··+~~~~~~~-+---t--
'-----IA-: r t 

, ' , , 

'F.33-G. 
,F.+I-G. F.33-C 

, 
: : i PORT ruTIlq. EIo6INE 

i~' -.?fERVICE PANEL 

:~ 

u.+. 
u.+. 
u.+. 
u.+. 
u.+. 

R3ME SWITCHES. 

So( 

J. 

~ ____ lE,,;LL" "'"'-HI, ... : ___ _ 

iF·'i3~F. • 

"Y. K., 
, , 
: , 

, , ., , 
U.4. :F. tZ -L.' 
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CON. 

PIN/RE. 

F.ZI-J. 

FZI-H. 

F.ZI-G 

F.ZI-L 

F. 1-
F. 1-
F.31-A. 

F6Z-A 

, 
: , , 
j , 

F.91-L.: U.+. 

, 
F91-1l: U.+. 

GENERAL 

CON. BLK. CON. 

PIN/REF. HEAO PIN/REF. 

U.4. 

U.4. 

U.4: 

u ... 

u. ... 

55-M. u+. 56- M. , 
S.6-L. U.+. 

, 
'5.6- L. 

S.36-A. U.7. 
, , T.6.67. 

,TERMINAl 
: BLOCK.: 

! I , , , 
t 

5.IZ-I. 'Z 

c. 

CON. J.B. 

PIN/REF. 10 EQUIPMENT. 

SINGLE ENO P UG 
1/=t+:==-=c-:!::'+---+--::77-....;.....--i...,r---1 .... .z..-*':=--:-t--+'9-~ ON BU~KH "0. 

. ELECTf!O - MAlO 
VALVE.! 

, , 
I 

, 
! , 

TERMINAL K CJ.I 
~KH "0 T.6.66, 

, 
: , , 
: , , 

STARep. OUTER 
FLAME :5WITC 

FIRE BOTTLE 
PLUG. 

,STAR!!II· OUTER 
:euLKHE"O PLUG. 

FIG. 
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,...: 
...J 

PANELS 

"IR OBSERVER'S PANEL' 

RED. 
I 

I·BLUE. 

I 
F 78-1. I 

F. 78-Z. I 

SQUIPMENT. 

LONDEX RELAY. 

o 

lGSCllT~ 'SEE " G G i FIG. 38 ·0 0 0 

I . 
I 

c' 7ijf.-" + 7", 

F-+----t-~~~~~. 7ijf.-B ~ 7~ , 
c~..5-3 • 

I 
I 

R(RRTING " 



CON 

PlN/REiC 

F:91-D 
I 

I 
I 

F91-P I 

F6Z-F 

UL7 

~_l_~ 
1 I I 
• I I 

I , 
I , 
I 
I 
I 
I 
I 
I 
I 
I , 
I 
I 
I 
I , 
: 

S.6-E 

5 36-6 I 
I 
I , , 
I 
I 
I 
I 
I 
I 
I 
I 
I , 
I 

er; 
-. I 

I 
I 
I 

CON 
FiN/HEF: 

U/L.4 

, 
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 GENERAC-~>Ef~S. &EME c. 

, 
I , , 

PRESSURE' 

, 
I 
I 
I 
I 
I , 
I 
I 
I 
I , 
I 
I 

CON 

PIN/Ht! 

.b 

,5.36-6. 
I 
I 
I 
I 
I 
I , 
I 
I 
I 

1"I11III 

~ , 
I , , 

~ 

, , 
I 
I 
I 
I , 

I~~ 

~E~ I~ 
'ENGINE : ~.RESISTANCE 

5l.'9-8. 8 \l.'4V 

EQUIPMENE 

I 

--------------------------------------------------------------------------------~~ 
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PORT 
OUTBOARD 
ENGINE. 

PRESSURE 

SWITCH U7 7 

o-r:~;--= .. , _·-··.~----4;>!,~.!;.29=--:"':5~1_ 
: ! 
I : 
: I 
, I , , , , , , 
, ' 
, ! , 

I 
i 
I 
I 
I 
I 
I 
I 
I 

1.·s:'ZN+ 
:~ i : I , 

';; .4f> : 
I 
I 

U.7 

U.7 

, , , , 
I 
'F.~-B 
, 
,F.Z3-C 
, 
'F81-F 

f~f-T .. r '~. ,,;90~-A;-____ --, ___ ~U~7!..-___ -t-__ +-_--'+-_ .1 
'P.B-C l ',90-B' U.7 F90-Si 

, 
" 
, 

CHAR I 



CONTROL Pl\NEl. 

SWITCH N"6 
STAR8O'IRO 

F.88-R' lO-

F.88-
, 
, , , , 

f.88-V' .43 

rea-p 10", 

F.ea-N' , U7. 
I 
I 

F.88-U' 

f.88-M 

F.B8-L' , , , , , , 
I 

F:Z3-B' 

F.23-C' I I 
£81-f! 

I 
I SWITCH N"6 , 
I , PORT. , , 
I , , , 

.!!o-A I 

F:90-B' 

GENERAL 

O 

, , , , , , , 
I 

RELAY , , , 
RElAY '018' 

, , , 
I , I , 
I , 

I I , I 
I I 

(11) 
iSTARBO.INBD 

:~ .. ' HYDRO. PUMP I TO CIRCUIT R. 
I SEE FIG.46 
I 

0 

0 
0 

I 
I 
I , 

STARBD WTER: 
HYDRO PUMp. I 

I 
I , 
I 
I 

STARBQ 
OUTBOARD 

ENGINE. 

FIG. 
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OUTBOARD 
ITLE 

TE~M1NAL PANEL PIN 

z 
o 
E z 
~ 

, 
P!RT STBl1: 
MAli. MAG.I 

1 
I 
I 
I 
I 

ISOLII.T1NG 
GAP 

BOOST 
cm. 

I 
I 
I 

0. .... 4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.~_ I 
to~ P3l-~: 

4 

I 

I 

P.30-3 1 U.4 
I 

P.30-4 1 U.4 
I 
I , 
I 
I 
I 

eO : 
I 

ffi : 
~ : 
8 i 
m ut~~~i-__ ~~~~l-~P.~.~~-z~: __ J 

TB56 

o 
o 

c 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I51i.ATlloG 
!GAP 

P.8-G 

BOOST 
COIL 

I 
P.36-1 I 

I I 
I I 
iSTARTER MOTORI 
I I 

QM.4 

I 
I 
I 
I 
I 
I 
I 
I I 
I .1 
~~Crck 

U.4 I I P. 6-G.1 

19"" 
I 

P.36-1 I 

VOL.I SECt 6 
PO~T 

CON. RELA'I',ElI.T. SOCKET CON WING 
PIN /ft.Er. PANEL - PORT PlN"REf. f(OOT 

CON J.B. CON 

IN/REF: 13 PiN/ 

I 
I , , , 
I 
:II.M 
'IGNITION 
ICOIolN'" 
I 1':31-1 

, f31-l 

, rJ7-3 

, 1':31-4 I 

I I 
I I 

rtS-4 U.IS 

U.4 f.SO-F" 
SINGLE PLUG , I 

10( I 1':13- 6 I F.68-6 

1 .... fl3- H I 1':66-H 

70< fl3-J F:68-J 

70( I f13-K F.IIII-K 

• 
r---- ------- U~7--- --- ------1 

I ! 
U.4 U.4 f.90-6 
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CON. 

1~8I6 i 

*Z5 20 .... 

I 1 

i F:9O-G~ 
! PORT SWITC.H 1'1"7 I 

F81- 1\_ 

I 
1 
I 
1 

: :~ 
SCHEMS 

rr--~~~~~ .~~~~~~~~~~.4J~~-- 1r'''oj:lj 
I I 

i 
"1 

I 
1 

I 
1 

U.7 

1 
1 

5.1I-A 

I I 
1 1 
1 1 
I I 

U.7 

1 
I 
1 
1 

.1 
1 
1 

I 
I 

SII-A 1 

PP20SO M 

I 
I 

\ 

1 

SOlENOID 1 
SWITCH: 

1 

I 
1 

I 
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CON.· J.B 
EQUIPMENT PIH/REF. 4 

REO 

REO P.6-6 

BLUE P.6-7 

FIlii 

47 

COli PORT CON. CO'!. J B 
TERML BREAK 

PIHjREF. PAHEL PIH/REF. PIHjREF. 

P.34-A 

Ji~ i 
I 
I 

.1 
I 
I 

li[' 

I 
1 
1 
I 

I 
I 
I 

I I 
1I1P.33-6 I 6 

7rx 

I 
I 
I 
I 
1 
I 
1 

P.IS-6 I 

p.ls-7·11 . , 

70< 

CON. PORT CCIt 
WIHG 

PIHjREF. ROOT PII'fIREF. 
EQUIPMENT 

AIR OBSERVER'S 

COH. BREAK 
Plti/REF. 

CON. JB COH. 

PlH/REF. 7 PIH/REF. 

70< 

7« 

.0< 

70< 

7"" 

70< 

ROUTING CHART. 



CON. J.B. 

PIN/REF. 10 
CONTROL PANEL 

70< 
PORT SWITCH N9 4 

A-

o 7oc. 

COli. J.B. 

PlN/REF. S 

CON. 

?IN/REF. 
EQUIPMENT 

AUX. 
CON. FUSE CON. 

PIN/REF. PANEL PIN/REF. 

I 
I A+ 
1 
I 

1 1 
I I 
I F.89-J 1·46 

I I ll'" 
I I 
I I 
I 1 
I I 
1 I 
I 1$49 
1 F.8S-A I 

CON. J.B. 

PIN/REF. Z 

I 
I 
I 
I 
I 

~~. 
~ r~ i 

,.~~ i 
70< ! ~~: i i ~---------------------~~-+----~--~----~----r--------------r~~~~~, :I~~ I I I 

I I '7.5.5-6' 

S.5-7 

1 
1 
I 
I 
I· 
I 
1 

EQUIPMENT 

I 
1 
1 -+=~--I~!l-+--+---i--"""--''-t-''''''><=.....V 

I ""'-----' .... 
I I 

~--------------------~~-+----~---4~--~----~--4a~~r---~~~~~1 I 
10<>< 1 F.7'Z-6 I 

STARBD. SWITCH 1'194 

GENERAL 

I 

.~ 
1 

I 
I 
I 
I 
1 
1 
I 
I 
1 

C&E 

I 
I 
I 

I 
iF. -z 

I 
I 
I 

6 16.33-6 

. I 
1 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

x- I 

T89 

FI6. 
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TITlE 

"IG. 

PAI'ELS 

NlICATORS ON 
PILOTS PANEL. 

CON: J.B. 
PtN/REF. 13 

CON. 
PtN/RfF EQUIPMENT 

AP.2062 A VOL.I SECT. 6 
CON. J. B. CON. 

PIN/REF. 4 PIN/RfF". 

I· 
I 
I 
I 

E~T CONTROL FW-IEL 
CON. BLI<. CON. J. B 

PIN/RfF. HEAD. Ptl/RfF. 
CON. 

PlN/REF. 

li 

~~~~~~r----------+---T---r---r----------~~~~F-~~~~-;---;~~----~"?~ 0'-8 ~, 

-liE TI:RMINAL 
ON PILOTS 
PAN!:L 1.891 

"7 

10 FIRE EXTINGUISHER 

I 
I 
I 
I 
I 

CHANGE- I 
OVER SWITt~ 

F.77-2 

CIRCUIT M, SEE FIG.43-~ C, 
58-*1DI£ E 

I : 
I I 
I I 
I I 
I I 
I 
I 
I 

L.H. R.H. .up. SWITCIC 

1'.33-0 

I 
I 

F. -K I 

f: -H I 

Q.9 
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AP.2062 A VOL I SECT. 6 
EQUIPMENT 

CON. BlK,' CON. 
PIN /REF. HEAD. PIN IREf'. 

CON. WINt; CON. J. B. 

PIN/REI'". ROOT PN/R£F. 2· 
CON. J.B. 

PIN/REf'. 11 
CON. J.B. 

PIN/REF. 5 
CON. J.B. 

PIN/R£F. 10 
CON. J.B. 

PIN/REF. 9 
CON. 

PIN/REF. 
CON. 

PIN/AEF. EOUIPME EQUIPMENT 

'up. SWllCHES 
L..H. R.H. 

@@ @© 

1'.53-0 

I'". E 

NAVIGATORS PANEL. 

ENERAL 5 EC & E 
FIG. 
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13 

5 
III 

I !Z I 
. I I!! I 

I Z I 

8 I 
I 
I 
I ~ I 

~ I 
I 
I 
I 
I 
I 

FIG. 
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CON. J.B. ({.,'N CON BLK CON. J.B 
PANELS 

PIN/RrE PIN/REF 
EQUIPMENT. 

PIN/REF: PlN/REF. 
CONTROL PANEL 

13 HEAD. 

I I 
fl3 - I I G 6 I [88-1 • ~ 3t ~ I F.13-2 I 7 19 "' F: - 7 22 
F:l3-Y , 8 F88-Y 
f' -z 70< GREEN' f88-

...., I F.40-J G.5 I U 4 , f35-L 

~ ... , F.3 -M 

on a.. 
~ 
0« 
..J 

t.:) 
z 
15 z 7"" 
0«' 7"' P7-..J 

I P. - " 19'" (13 - 2 ' 8.~ elO 
7"" F.13"Y . I 

I 

~ I I A 

W 
Cl: 

~~ 
~~ 
@ 

§ 
BOMB AIMER'S PANEL - PORT 

I 
I 

~ 
--------- ------ -- -- - ----I A 

I 
I 

~ I 
I 

"9 a. I 100< a. 
::I 

F47-8 PI on 

~ I 
I 

W I 
~ I 
0« I 

I u 
C;t.MP3~_ ?9P<ET. I , , 

w I 
I on I 

oc( F:69-1' TT 

~ 
$f 

a:~ F35-2 U L.19 
<>!It; A 

t.:)~ 
I , 
I , 

~a.. I 
BOMB FUZING' NU. AS - 4 I 

::1::1 e RElEASE 
~<Il JUNCTION BOX A. 
cD 

SEE FIG. 
~ 
0 
cD 

FIG 
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T[:- CABLE:S BETWEEN 
OISTRIBlJTIlR,5Wm:HBOX 
I. PRESELECTOP. ARE 
QUINVIN 4. 

rllO 

51 

i 
1 
1 
1 
I 
1 
1 
I 
1 
1 
I 
I 
I 
I 

I 
1 
1 
1 
I 
I 
I 
.:r----·~·-Ig~~~~+--I 

I 
, I 

A.P.2062 A V 

_:..JiI~~ ....... ~_8OMB POSITION 
IS NOT USED· 

12: 

15 

T.B.~ 

L---¥::.II5!::!--III.L..CI4-_(!)A + 

~~~~24--(!)A-

1 

Iv 
I 
IZ 
I> 
I~ 
15 

ROUTING CHART 

~ '<t 

~ Z 
:> :;; z ~ 5 :;) 
Cl' Cl' 



POSITION BOMB POSITION EQUIPMENT 

--'-L-~ ___ - SCHEMES C 8& E. 

EQUPMENT 

ruZING 
UNIT 

ruZING 

1Nl 

I 
I 
I· 
I 
I 
I 
I 
I 
1 
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.... 
I 

~ 
VI 

EQUIPMENT. 

I 
TI:RMINAL. BLOCK· I 

~~r~ I1 i f]~~~~ 
Ta 84. : I"'-M."vll 

I 
I 
I 
I 
I 
I 
I 
I 
h 
I 

GYRO-AZIMUTH. 

I iPLUG a 1 
: ISOCKEl5i 
I I 
I I 
I I 

I 
I 
I 

N.M.41 
I 
I I 

C;ONTROI,IPA.NEL I t 
'OM.1!lI 

80MB SIGHT 
PANf:L - PORT. 

ING CHART-GENERAL SERVlCES-SO£ME'C"& E" 

PANEL. 

FI" 
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J.B. CON. 

PILOT'S PANEL. 

~ 
lJ 
Z 
Q 
f 

W 
0 

FIG. 
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EQUIPMENT 

OUTER 
5OLEIOD 

AP2062A 

1901. 
I 
I 

S I P.29-9 B 2 I P.36-G. I 7... I P.36-G 
I I I I I I I I 

o :;;<:. c :;; "0:: oC;- I P."'-I I I ~ __ JiB~:;; 

""~- ~u-:>t-~-_~;.:_~_mm_~~1:: ~.I 
5WlTOi -. _ ..........•.... 

TB. 
112 

~. 
) 

5lJPI'RE55(J'I. 

0 

I 
I 

1 

, I 
I I 
I I 
I I 

I' : 
I 

4 P.17-B 

41 
I 
I 
I 
I 
I 

PP1OSO 

PANEL 

*zs A+ 

I 
IQd. 

I F.79-4 
I Be2 
I 

F.BI-L 7"'- : F.BI- L 

STARBOARD. 

F.81-H 
5O- 5</. 

F.25-J 701. F.25-.J 
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J. B. CON. WING CON. 
11 PlN/REF. ROOT. 

1 
.1 

I 
I 
1 
1 
1 
1 
I 

STARBOARD 

EQUIPMENT. 

PPl080 M 11095 3"43 3950 C" P Gp. 9It (4) 



CON. ~.B. 

P1N/REF. 4 PORT Wlt~~ 

I 
I 
I 
I 
INAVlGAllON 

:~~(] 

CON. J.Ei 
PlN[REF. 7 

U4 

U.4 

U4 

4 

HOUTING 



t 
1 

CONTROL PANEL 

I , , 

CON,. J.B. CON. J.B. CON. 
PIN/R;:;F 

:;:;Ul;:; GUNNER'S 
" ----, 

I , , 
I 
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I 
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.... 
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T.S23 

~~ 
STAABi 

[)~~~ 
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~!f.~,3~1-~H~.-.~~.~~~:SB~.~._-N~~~ 
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IT PANELS. 

PLOT'S INSTRUMENT PANEL 
r----------l 
I I 

CON. 
PIN/REF. 

CON. BlK CON. JB. 
PIN /REF. HE,\O PIN/ REF. ONTROl PANEL EQUIPMENT 

I 1 
~R~MD G ~~~~~~--~~~~~----------------~----+_----~--~~--------------_+~~-L----~----~--~~ 
OUTER 

. 1NOIC"1OR 
I 
I 
I 

ST"RBOIIRO 
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I 

a: 1 

~ PORT~R 
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CHAPTER I-FUSELAGE 
General 

The ffut;elagu divides}, into ,lee sections viu ;-noso, front centre 
intermediate centre portion, rear centre portion and rear fuselage, for transport 

f::l:l~o:~~:,.:Ot~~:~~o;~~ afr~:t~~;~~h;f c;OS:o~!;~~~~~:;! ~~~tru gun t~~~! 
and bomb aIming station and the front centre portion contains the pilots', 
observer's, navigator's and radio operator's stations. The intermediate centre 
portioo serOOf as ssst compartm.;.ot ac;d the cent;'f ho::;;::;; th:: 
ope;'otional ;squipmnr:t and ;nid tmsfts. rear fuselage carries the taiL unit 
and the rear turret. 

CouuucUon 
2. The ~uselage is .of light alloy .mono:oque ,construction, b4~ ~p ,ith 

trant:::;:rse :;:nannel;;::;;t!on :2ormes.;; ;;t!ff;:r::::a by rore-a;;;iaft ;.maleagscmgers. 
The fmmework is covered with light-aHoy sheet riveted to theforlhers and 
stringers with countersunk-head rivets. The stringers are secured to the formers 
by szx:sll ak:L::;.;hmeot bracb::stt, the formeas; Lwing awav the 
to throubh fig. Between fosn';;;.rs E ;md 22, Iengtb 
bomb compartment, the fuselage section excluding the bomb doors is constant, 
from former 22 aft, the fuselage taFs;,rs slibhtly plln 2l;;d 

The fuselagu formec;; {see 4, (bap. 3, 1;g'5) are numbered I to 41 
proceeding aft from the first complete former in the front centre portion, and 
lettossd A 20tter I) f: rm thot point, ;'llonp 
the of are of steeL 

Nose 
In of th:;: oeropl21ne th:;: of section ore <....,n:; ... ;;.",. 

but at the front, the tops of the formers are cut away to receive the front gun 
t~rret 1l?'0unting ring (see fig. Br;jCkets riveted on these formers carr:: the 
nnh mhich nlso ;::upportesi sk:annel memE.:::c sunn:::'l acro;e; the i;urelage. 
Between this member and fo r (G) is a draughtscreen which is curved to 
suit the gun turret contour. The hemi-spherical transparent nose is mounted 

~~e ~~::::!!s;;~~u;eh tb-~;;::s~!!/:!:~t~ri~I;:\~Uhls:;l;:~r be~~~ ~;!:~ .!~~:::~ 
section intercostals form the opening for the parachute exit door which consists 
of a woodee c;;nesed top and b:;;ttom with light alloy ;;heet Tt has 
mo:.mt;:d Ok; Ke:mb ;;;irner's ;:;r;;eeling cushioo;; and locat:;:g in floos 
structure by two pegs at the rear end and a spring loaded bolt at the front end. 
This b<?lt.,. is o~ra~ed by a, pull on a !ing to .which it is conn~cted by a cable. 

;~e~:~:; ~:;~:~~;s:;tS!~~:.~!; f~h::l~;~~~~;:p;~~[d~d at ~be bo~~:: 1::~::taJ~~: 
On the port side of the floor at the rear of the nose portion is a circular window 
flore v;;.s\ical hhotog;;;ry:hy. 

Tront centre portion 
5. The front centre rv:rtion is the portion of ths: lU;'U';."", 

spat ond f::;;mer E. irn exte::ded msmbes mns thn full 0:2 tt:e secn:.:n on 
each side and carries the transverse channel section floor members, which, with 
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the channel section intercostals, form the framework of the floor. The covering 
of the floor is light alloy sheet, on the top side only. The floor cross members 
coincide with the fuselage formers (see fig. 7) to which they are attached; below 
the floor. the formers together with an extruded channel-section, form the sides 
of the bomb comp?rtment to which the bomb doors are hinged. The form 
above the floor form the main cabin, and are hoop shaped except where th 
cut away over the pilot's cockpit (see para. 18). Along the top of the 
formers on each side runs the cockpit rail, an inverted U member (see 
Formers I, 2, 3 and 4 have steel plates fitted to the top on the port si 
additional protection to the pilot. 

6. The extreme front and rear formers of the front centre p 
respectively. are angle members which form the joints to the 
and a bulkhead below the floor level at former E acts as rw 
bomb compartment. 

7. Three bomb gear housings are fitted between 
three between beams 3 and 4, in the main floor. 
supported for the carriage of heavy bombs by a 
lower end to the beam, near the centre line of 
end to the top of the fuselage former. which is 
are fitted between the bomb beams and a 
intercostals. In early aeroplanes floor~be 
are reinforced. ¥ 

Band C, and 
e latter beams is 

-rod. bolted at the 
, and at the upper 

emforced. Cross channels 
together by light alloy 

t fitted, but beams 2 and 5 

8. The pilot's floor ;s a raised 
cockpit, built of fore and aft cha 
covered with light alloy sh 
side it is attached to the fo 
the main floor on a braced 

the port side in the front of the 
rs with intercostals between, and 

per and lower surfaces. On the port 
the starboard side it is supported from 

hannel members. 

9. The intenne 
spars of the 
constructio 

bon of the fuselage. is built on the front and rear 
he section is uniform throughout and of similar 

centre portion except that the floor is deeper and the 
nt and rear formers is different. These formers are con

s riveted to an extension of the spar web to form a channel 
). An emergency .exit is fitted in the centre of the roof and 

ovided in the sides. 

t'tormer 7 an armoured bulkhead is provided, consisting of a frame 
ors hung on a central post. This post also serves the purpose of a tie 

rting the main floor in the vicinity of the bomb gear housings. Plywood 
s fill the gap below the armour in order to enclose the heated front cabin. 

I. The floor is fitted with three bomb gear housings between bomb beams 
9. the two outer housings are the standard type to carry 500 lb. bombs 

whilst the centre housing contains an R.A.E. heavy bomb slip unit to carry a 
4,000 lb. bomb. In early aeroplanes a top-hat section stiffener is fitted above 
the floor at floor beam 11, but in later aeroplanes this is replaced by an additional 
floor beam I1A. 

Rear centre portion 
12. The rear centre portion comprises that portion of the fuselage aft of 

the rear spar and up to former 27. The bomb compartment ends at former 22 

F.S./2 
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and aft of this the fuselage tapers in plan and elevation. The construction up 
to former 22 is similar to that of the front centre portion. The section of former 
22 below the main floor is formed into a bulkhead for the end of the bomb 
compartment 

13. Six bomb gear housings are fitted into the floor. three between bomb 
beams 13 and 14. and three between beams 18 and 19. The three housings 
between beams 13 and 14 are strengthened in a similar manner to those between 
beams 3 and 4 in the front centre portion (see para. 7). 

14. In the top of the fuselage the upper mid turret is mounted (see fig. 
in a support ring between formers 24 and 26. Formers 24. 25 and 26 aT 
away at the supporting frame. further details of which are given in Sect 
Detachable fairings are mounted forward and aft of the turret. T er 
turret is mounted in a wooden support ring (see fig. 4) between for diJ. 
formers 25 and 26 being cut away at the support ring. Further the 
mounting are given in Sect. 11. 

15. An emergency exit is fitted in the roof above the e 
and seven windows are fitted in each side of the fuselage. 
flare chute is mounted on the centre line of the aeropla 
bomb compartment and the removable flare chute 
starboard side. forward of the ammunition ducts a 

~ 

16. The rear fuselage. which is the 
in a similar manner to the rear end of 
at former 41. and from this a tubul 
gun turret mounting ring (see fig. 5). 
work and forms the tail of the fu 
enters the section between for 

former 27. is constructed 
e portion. The fuselage ends 
projects to support the rear 

ble fairing fits under this frame
the turret. Where the tail plane 

38. the skin, formers, and stringers 
e floor is fitted the tail wheel mounting 

d houses the tail wheel shock absorber 
29 and 31 on the starboard side is placed the 
leading edge and opening inwards. and built 

ered on both sides with plywood. A rubber 

are cut away. Below this in th 
beam. which is a built up 
strut (see fig. 9). Bet 
main entrance door 
up from wooden 
retaining spring is pro 
over the tail planil' a 
main cabin b . 
in the rear f 
Provision 
towin 

=to hold the door open. A wooden walkway is provided 
='n to the rear turret, which is separated from the 

wooden draught-proof doors. Four windows are fitted 
ree on the port side and one on the starboard side. 

the bottom of former 41 for the attachment of a target 

e mb doors (see fig. 6). one on each side of the fuselage, enclose 
compartment and form the lower surface of the fuselage between 

E and 22. They are of light alloy construction built up from a central 
s r, with nose and main ribs tapering in each direction, and with special hinge 
and edge extruded channels. The spar is made up with T -section extruded 
flanges connected by a Sheet web having ftanged lightening holes. The main 
ribs. nose ribs and the special end ribs, are pressings. flanged for the attachment 
of the inner and outer skins of light alloy sheet. The hydraulic jack attachment 
at each end consists of a trunnion mounted in ball bearings between the two 
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::pecial ribs. EZieh door seven l:ell bearn:g hing:::cc one centfol datu::: 
hmge, four intermediate hinges, and two end hinges, all attached to the hinge 
beam at the bottom of the sides of the bomb compartment. Between the hinges 
a curved sealing strigc which maintains the seal as the doors move' to seal the 
joint befween the doors when Eosed, is attacz:og to th::: :c:cccc .... " ... 
5EZinge E%:e edg:: ohonnel the po:: amR brush feeling :imiJarly 
attached to the starboard door. Aft of the bomb doors a wood-framed fairing 
of light alloy sheet is attached below the fuselage to complete the contour. 
Openingo for the chute: Zi:e proni:Od in thi: Rairingc 

Canopy 
18. Above the cut away portion of the front centre portion, and over 

01 most the roof a tran:oerent The ::cupJXlhf this comprises 
die cas: m:f:dscr::e:: frame, C mhich wOdedQlftTTl l:Pbu4Zi: :tructu::: 
(see fig. 8) extendmg aft to former I. The remaining portiorFof the frame is 
built up of spruce and fairs into a hem i-spherical dome just forward of the end 
:c:f the An inward di:::et vision wi is fitted in each side 

wi~~~~c~imisc:~:nc ;(~rWZinl :!:t~o~!£:e: c~n~~d tb w~~~:~:l slidinh 

Seats 
19. F::cst:eat.- is a 10) a bafh 

built up f:om memlnnw. It ff:OU unde:f:ame, ami 
is adjustable in height. The adjustment is made by means of a lever at the 
pilot's left-hand side, which tur~ th~ short levers on the ends of which the seat 

:n~e~:c~~~~;: a~d stu%: f:~~:~:~;:~~:1~::::;~:~~~e~:itiO:. n~~:;:c:t can :e~~a!;: 
by pressing a spring-loaded button on the end of the lever. Armour plating is 
fitted on the back of the seat, and above the seat behind the pilot's head. This 
latter piaEu is to folded down behind ti:e seat 

20. S::(ond yfilu(:¥l: crhe seu::::ch pilot Cc feat i: foldind :rructu:u 
supported on the starboard side of the fuselage. The seat itself is built on a 
plywood base padded with sponge rubber. The base is stiffened by two inverted 

GcSt~:i:c:::t:~~:tw th~O ::;::;r:1~0 thr ac:att~;:e: ~::!i~~~:~:; A sUbr:::~ f~:h~::~ 
the seat is fo18ed"vertically upwards thiS frame in a sior the :upporE 
members. The back rest for the seat is a strap of canvas webbing, bolted to an 

on the cockpit rail and to the first pilot's seat. The attachment at the 
feat is duE?:chabl:c: that the IS in thn rtowed the 

re:E :rcn be fc:l:kd down the bacl: the S(cc(t A tulmlii: foot:m:?: is fittn:t 
in sliding bearings on the underside of the pilot's floor, and when not in use can 
be slid beneath the pilot's floor. 

21. kgnigatorc: :::at.- navig?:E:r:cccc seat :upportu:i on a arCH 
weld::S rubes, :mm::ted the aft of the ; it ::Iso reuol::e on 

attachment to the arm. The pivoted arm can be locked in any position by means 
of a hand screw which tightens the upper collar. When not in use the seat is 
turned the Its moveme(t i: limited a ch?:::h cable, f:tt?:ched 
U:e floor a qU::l: :elease :arch to k:iE:tate to radio unitrc 

22. Radio operator's seat.-The radio operator's seat is mounted at the 
front of the front spar cover. It is a box type seat built up with light-aHoy 

c5./3 



A.P.2062A, 7, Chap, 1 

U -section stifie '",,,,, The seat is of welded 
steel tubes bolted to the main floor. 

23. Rest seat.-The rest seat is formed by the top of the oxygen bottle crate 
and a backrest mounted on the rear spar. The base of the seat forms a lid on the 
oxygen crate to which it is attached by six hinges. Check cables prevent the 
lid from opening too far. The back rest is built up on a spruce frame with a 
plywood base. It is secured to the top of the rear spar by two hinge brackets 
and is supported by centre tube clamped to a tube bolted between 

12 and the floor ut that point. the backrest 
p"",,,IDle by releasing the cross tube, :,upport t 

then free to slide clamp. 

:r::¥uuctutur's table 
The navigator' :::~,: :hed to formers pJ'"rt 

side, the inner edge being supported on two tubular stays. The top is of plywood, 
with an upper surface of Langite, and is strengthened by two wooden stifieners 
and two radio crate bearer rails. A large drawer with a let down front is fitted 
into the side of the table. The aft end of the table which carries the radio 
apparatus projects, and is supported from the top of former 3 by tubular 
members. At this end of the table is a hinged flap which can be folded to gain 

to a second drawe~ Below the ,,,rovided for 
":ceumulators, runners. A curtI· fixing at the 

end of the is attached 
edge of the table and when 

use is rolled up amTI the table. 
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I, S~:CT. 

CHAPTER 2-1UIlf PLANE 

0en~~&8 
1. The main plane is a cantilever monoplane structure with a uniform 

horizontal ccntre section a ooter henlIng a dihedrlsE of 70° 
± Thy" incidonee of mah? "plane conlSfoont throughont at 4" IlO the 
chord line. To facilitate transport the main plane is constructed in the following 
separate units:-

Centse 
(ii) Trailing edge, centre plane, port and starboard. 

Outclr plann, port nnd SII"lrboarl?" 
Tilimng edge," outer plane, port and starboard. 

(v) Wing tip, port and starboard. 
AiEesons, anYl SltarboonL 

(vii) Flaps, two port and two starboard. 
Centre leadioh edge, hcsrt 

2. The front and rear spars are continuous across the centre plane from 
rib 22 on one s~de to rib 22 on t~e other, and .along &the outU plane from rib 22 
to 5, the wmg (roIY, rIb ~ zmtboanI be\~ Ili'l~actl ttructLHeS me 
Hydraulically operated spRit-trailing-edge flaps are fifted to the centre section 
trailing edge and to the inboard end of the outer plane trailing edge. The ailerons 

~:o ~~~t~;~~~~ a~~c' E::~t:~t~~t~!el'n ze l~ ~':~~ ~:tf~~tsectio~h:nd ~~:: 
outer planes. Balloon barrage protection reinforcing plates and cable cutters 
are fitted in the leading edhl'" " 

Spars 
The front limil, np in sections fmm hiduminiUI 

eXltnded top and tOItt\i!m alclad sheet mebs; vertical top hat Iltihenerll 
are riveted on to the webs. The centre section spars pass through the fuselage. 
the booms being left at the fuselage transport jointt p,t thp IIngine ribs and 
at outes plane jOiWt, milled out Hghtnning putposes elsewhen,,, alonp 
their length. Thecenfi'e and outer planes are interconnected by forged shackles 
on the spar and bottom booms secured by bolts which pass right through 

~eehRxi~~~n ioi!~d :~~ jOin\I~~a~zl:~~e~) lI~:h Pk~n;~e SIIC~1o~ 
which extends to rib 5. Outboard from rib 5 the spars are built integrally with 
the 11 

Ribs 
'Tb) nibs ase torm"ld" in sections Seholsatek the spars. Except 

some ribt they buiEt up frono, lighlonHoy IlhxIt, fumged at the top 
and bottom edges. Vertical top-hat-section stifieners are riveted at intervals 

~:t !~~e';;:~I.and ~~~~~~~i~~ ~~:~fma:.~~=:;;~I~~el;el;~~w~nz;i~~:e,;>nIt~:;i~:d t~; 
and bottom of the centre and rear sections of the ribs to stiffen the boom where 
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the cut-outs. occur for stringers. the stringers being attached by small brackets 
riveted to the ribs. The rib sections are attached to the spar web by extruded 
angle brackets riveted to the rib web (see fig. I). The middle sections of the 
ribs are al$o secured to the spar bomns by means of light alloy brcl.ckets bolt 
to the rib boom. 

Centre plane 
5. This section of the main plane is built integral with the fusela 

portion. Between the spars, on each side of the fuselage is housed a d 
fuel tank, secured by straps in five bearer ribs. These ribs are 
flanged pressings, having a double web with diagonal stiffening ch 
and a reinforcing strip at the lower flanges, which follow the up 
the tank. The front ends of the ribs are shaped to recei nose the tank, 
the rear end being cut away to allow the tank to be I °h4$\ the straps 
supporting it are released (see fig. 7). The ribs are cut ou -hat-section 
stringers which strengthen the skin above the tank assembly door, 
stiffened with top hat section stiffeners, is fitted in m surface of the 
centre plane to enable the tank to be removed. 

6. Outboard of each fuel tank is the en 
undercarriage main wheel units when 
beams are bolted to the front spar, whl!;; 
by two engine mounting ribs. These n 
with upper and lower booms, verti 
and rear vertical end channels. 

lie which also houses the 
e undercarriage support 

the rear spar, at this point, 
ns ructed of light-alloy channels, 
onal bracing members, and front , 

7. The ribs are attache 
ment brackets bolted into t 
carriage housing between 
braced by transverse str' 

by forged nickel chrome steel attach
e booms. The top skin over the under

is supported by two intermediate ribs, 
chment brackets for the stringers are fitted 

e section of the centre plane aft of the rear spar 
mner trailing edge flaps. In the starboard trailing 
compartment for the dinghy. The trailing edge 

2 are built up from aT-section top boom and an angle 
he rear end of the rib has a ~vcb of light alloy skin with 

operating tube mounted on, whilst the front end is of 
with a diagonal bracing member. 

at the cut-outs. The 
is detachable, and ca 
edge is provided 
portions of 
section 
a bearing 
open C'ol!l't 

~ 

h outer plane is constructed in three parts, the front portion (forward 
spar), the trailing edge portion (which carries the flaps and ailerons) 

e wing tip. 

= Front pot"lion.-The front portion of the outer plane extends from rib 22 
'1) 5 on to which the wing tip is bolted. Forward of the rront spar intermediate 

nose ribs are interposed between the main nose ribs, and at ribs 6 and 20 
picketing shackles are fitted between the nose ribs on the front spar. Between 
the spars the outer and intermediate tanks are mounted in special tank ribs. 
The outboard tank is mounted between ribs 11 and 14, in bearer ribs 12 and 13, 
whilst the intermediate tank is mounted between ribs 18 and 22, in bearer ribs 
19, 20 and 21. These bearer ribs are of similar construction to the centre plane 
tank ribs, as also are the stringers above the tank compartment and the tank 
access door below. An illustration of the outboard tank mounting appears in 

F.S./2 



fig. 8, the mounting of the intermediate tank being similar, with the exception 
of an additional tank rib. Rib 22 is of open construction, ha\'ing a channel
section top and bottom booms braced with channel-section diagonal struts. 
The joints are formed by gusset plates riveted to both sides of the channel. 
The remainder of the ribs are similar to those described in para. 4. Two landing 
lamps are mounted in the under surface of the port outer plane aft of the front 
spar, one on each side of rib 10. The outboard engine sub-frame is attached to 
the lower ends of two mounting channels on the front spar between ribs 14 and 
17, and to a single mounting channel on the rear spar between ribs 15 and 16. 
Springs for Dzus fasteners are fitted in the undersurface for the attachment 
of the rear portion of the nacelle, which when removed exposes an access panel. 
Below the leading edge an access panel for the engine controls and services 
extends from the outer plane transport joint to the outboard nacelle. 

10. Trailing edge.-The trailing edge is constructed from the rear po 
of the main ribs mounted on an auxiliary spar. This spar consists xt 
angle-section top and bottom booms braced .with vertical angle 
ribs are mounted in a similar manner to the main ribs, and are 
struction to those described in para. 4. Ribs 5, 8 and 11 ha 
inforcement for the attachment of the aileron hinges. The traili 
to the main rear spar by stud bolts, and assembly pane 
the underside to provide access to these studs. 

11. Wing tip.-The wing tip (see fig. 6) is bui!1 
which form t~e contipuat~on of the main ~uter4£P1 = 

braced by strmgers and mtercostals, the mte ~ 

el-section spars 
here are six ribs, 

s being divided into 
Is are pressed channel 

anges are separate angle 
slotted and fit together at 

ontinuous. The extreme tip 
inated mahogany, which is cut 

n the leading edge and the air-to
Transparent mouldings are i\tted 

'ght alloy sheet, and includes an access 
he transport joint. 

three sections by the spars. The ribs and . 
members, except for the inboard end rib of 
extrusions. The webs of the ribs and . 
the intersecting joints, where both rrfm 
of the wing is form:ed by an endsw "= 

away towards the end for the~naviga 
air recognition lamps in the trai 
over the lamps. 'The skin cove . 
door in the undersurface adja 

Ailerona 
12. The ailero 

by nose riblets whjc 
edge, formed IronY 
ribs aft of the 

nnel section riveted to a sheet nose and stiffened 
veted to the nose and spar (see fig. 5). The trailing 
lied section, is riveted to the end of each rib. The 

~ alclad sheet, flanged along the top and bottom edges, 
The aileron . covered and is hinged to the main plane by three brackets, 

_ ng secured to the rib at the inner end of the aileron gap. 
irby a lead weight (11t lb. ± • lb.) piounted in the nose of the 

and by a 
Mass 
ail tboard end. \ 

ing tab.-A trimming tab is fitted to the inboard end of the 
aileron and is made up of a spruce framework completely covered 

ee-ply. It is attached to the aileron by a piano type binge and is 
ed from the pilot's cockpit by means of a handwheel on the trimming tab 

trol box. 

14. Balance tab.-On each aileron is fitted a balance tab, constructed and 
attached to the aileron in a similar manner to the trimming tab. It is operated 
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by a connecting rod between an eye bolt on one of the hinge brackets and a lever 
on the tab (see fig. 5). 

FlaPS 
15. The split-trailing-edge type flaps (see fig. 4) are built up in two sectio 

the inner flaps being located in the centre plane, and the outer flaps at the 
end of the outer plane. They are operated by tubes and links, the out 
tube being connected to the inner tube by a ball joint. The spars ar 
from an inverted V-section, flanged outwards at the bottom and rive 
skin. The leading edge is a channel-section member, and the t .. 
made from extruded bar. Ribs flanged top and bottom run bet 
members, and the whole is covered \vith sheet strengthened 
sheets. The trailing edges of the ribs are stiffened by a' lloy s p riveted 
to the rib flange. The eyebolts in the . spar which en co~ecting rods 
from the flap operating tube in the main plane, compri ~the inner flap 
and six in the outer, and are made from high te . bar. Piano-type 
hinges are riveted to the flap leading edge, and to spar in the main 
plane trailing edge. 

F.S./3 
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I, SECT. 7 

3-TAIL UNIT 
General 

I. The tail unit consists of a tail plane with fins and rudders at the extreme 
outboard ends, and a port and starboard elevator. Trimming tabs are fitted in 
the trailing edges of the rudders whilst the elevators have trimming and balance 
tabs fitted in the trailing edges. The tail plane is constructed in halves, the 
inboard ends between the spars being secured in the rear end of the fuselage to 

35 and 38. Thii of the tail plane together at the 
of the fuselage. iihims being fitted (see fig. I . 

are mounted on ends of the tail which ext 
the end ribs (see tail plane and in pial 

from the <UO","0d00 

plane 

2. The tail plane (see fig. 2) consists of port and starboard sections, each 
built up of a front and rear spar, sixteen ribs braced by transverse stringers, 
with a light-alloy skin riveted to the ribs and stringers. The leading edge of 
the tail plane ·is stiffened by intermediate nose riblets riveted to the front spar. 
The spars consist of top and bottom extruded angles with a web riveted between 
them. The ribs are made up in two sections, th~ nose fitted forward of the front 

and the centre ~ hetween the s ii¥! are formed 
sheet, fianged lower ed lightening 

The webs of the vertical top-
s'iction stiffeners, intersection 

ribs and stringers. stringers by 
attachment brachete rtlOns of between the 

spars. are also cut away and fitted at clflTIent brackets at the spar booms. 
Three hinge brackets for each elevator are bolted to the rear spar and are of 
light-alloy; laminum washers are fitted as necessary between the spar and the 
brackets to ensure the position of the hinge-line. The inner hinge on each side 
is the datum hinge and is secured in its housing by cirC\ips. The elevator does 
not extend the full length of the tail plane, as a small detachable trailing edge 
portion is fitted to the rear spar of the tail plane at the outer end and is cut away 

for the of mdder. 

drvotors (see fig. 5) inside the 
tl/be, which is faste liners in the 

~by means of couplings with spring 
steel shims (see fig. 7). Each elevator is a welded structure built up on a steel 
tubular spar, in which openings are cut for the three hinges. Sixteen braced 
ribs of welded steel tube, with diagonal bracing members between the inboard 
end ribs, form the contour. A light-alloy nose fairing is riveted to lugs welded 
on to the ribs, and the surface is covered with fabric, doped on. The elevator is 
mass balanced by means of a weighted tube mounted in the leading edge. This 

is fixed during deiid must not be altered. ,ddebolts which 
the hinges are fitted races and secureh . through the 

hinge boxes weld"h devator spar. 
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4. Tt'imming tali,-The ttimming at tha ;f;ner end the ttltiRmg edg;tt, 
of the elevators are built up from a spruce framework and covered with plywood, 
with serrated fabric tape at the edges. The tabs are mounted on piano type 
hinge3 nEd are opelllltad from the cockr;it through a screwed socket in the elevator 
apalrs. 

5. Balance tab.-An additional tab is fitted outboard of the tfllllmmttab, 
and is operated by means of a connecting rod between a lever on the tab and 

arm the elet'ator bracket ("ee fig, The on the . 
elevatOt thus l£""enced ,he moaement of tab. "mall 
lll'ight attached the tab. 

Fins 
6. fins ate built up £,;,m fro;';; rear flists witl£ 

'\ertical stringers and intercostals, and ten hortzontal lltllucture 
covered with light-alloy sheets (see fig. 3). The fin posts are of channel section 
and are suitably stiffened by means of steel liners ed inside the channel-
""ction. rear post h,t,t ;tlso adTitil;nal the hinb" 
bfacket;" which anI KUllted the face. 1'2£" d Hanged the edgttt 
and cut away for the stringers and intercostals which are attached to the ribs 
at these points ~y small' bracket~. Flang~d lighte!1ing holes give additioll~l 
lltlffness the rn, web. T;;l,' ;l'admg (Jt Iammateli mlllhogaf;p the skw 
tl'ing at telched by means of tmmtersunk /{otolttrews. aerial atttlchmeHt 
IS fitted m the top of the fin, with an access or in the outboard skin. Detach, 
able panels are provided in the skin to give access to the rudder trimming tab 
controls, 

Ruddert 
7. The rudders are of similar construction to the fins (see fig. 3), and are 

attached to the fint b· which are bolted to the front face of 
the posL 1he skin lny sheet with dett,dl;tble to 
ntcess to tbe ruddet tab COHtIO'S. At front the rudllel post 
a shroud which is cut away for the hinges, cuffs being fitted round these after 
assembly. The::. trailing edge is a light-alloy extruded section. Two mass balances 

~~~:~~~~,ttN~'~:~H::l~~:~t each n~ft~~:.; ~t~:fct~~ low(£ :~a~!~~ 
consisting of1l. cylindrical lead weight bolted between rudder ribs 9 and 10. 

S. Trimming tab.-The rudder trimming tabs are hinged into the trailing 
tdlMe ~ rudlkr t,nd art; tnnstrntttd from ttiffenl';ii and end 
hioClks ntmlmletely ",,",'ered Iight· l H.'n. sheel edg= the tah 
is' stiffe~~d'by a st;ipriveted between th;'two skins. :\ double-arm;d actuating 
le\"~r is fixed near the bottom .of the, ~b and. two, spherical steel mass ~lance 
;';:~~~, SUPPO' on b;"tt tlets Wtltt; 'proJett fnrwanL ll;le on t;t,th Side of 

,5.:'2 
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General 
1. Normally single control is fitted with the Mk. IV three-axis automatic 

controls. A collapsible seat is provided for a second pilot on the starboard side 
of the cockpit. The ailerons are controlled by the rotation of the hand wheel 
on the control column, and the elevators are controlled by the fore-and-aft 
movement of the control column. The rudders are controlled from the V-shaped 

pedals which ay// the top and are ehind the pilot's th 
leST/ /ment panel. The /'Cltor and aileron are operated IL 

control box pilot's floor on side of h 

The arrangement controls is sho//"" 

column 
2. The control column (see fig. 8) is built up into a box section ro tight

alloy sheets riveted together. The centre panel at the front is detachable, being 
secured by screws and Simmonds nuts, to allow for easy access to the control 
chains and cables. In the top of the control column is the handwheel spindle 
and bearings and the sprocket for the aileron controls. The base of the control 
column is bolted to a cross shaft mounted on the underside of the pilot's floor. 
The handwheel incorporates a wheelbrake lever. 

pedals 

The rudder is //haped pedals 
en//,/<:,o on torque shafTS fig. 9). The 

are interconnected to rotate in 
directions. To feme QfIlthe pedol// bmcket is fitted 

forward end of the pilot's floor. The pedals themselves are of tubular 
construction and can be adjusted by means of a spring-loaded ratchet (see 
Sect. I). 

Aileron controls 
4. The ailerons are controlled the rotation of the pilot's hand wheel, 

means of ch\iot 
Laeneath the H[iJ.ot'ls 

, ets, 

to a torque on the main 
2). The control is by means 

cables running side of the 
the rear face of The lever is 

extruded charmf stop bracket 
/fl0mTfH'nt. A jointed pat/h-pull control 

to the top the lever and suppol//ed Tufnol bearings 
mounted on the ribs, extends to another le"er mounted on the fore-and-aft 
torque shaft in the trailing edge of the main plane at the inner end of the aileron. 
At the transport joint a double ended adjustment screw, with left- and right-hand 
threads, is screwed into the end sockets of the tubes and is locked with bolts 
after the initial setting. An access door is fitted in the upper joint cover. At the 
rear end of the torque shaft is mounted a rocking lever which actuates the aileron 

Vd'/,/"'!> fork. The secured by a ' a bracket 
the inner spar, the aileron mounted 

end of this brackeL nn the torque sh/,ft //ikron operating 
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f01rk are lighLnIloy forifioIlni witIl raC1r1r all poioto, A self 
ahgning bearing IS used where the rocking lever connects with the aileron 
operating fork. 

Elovator tlIlnitrols 
5. To the lower end of the control column, on the underside of the pIlot's 

ftoor~ is attac,hed. a c~oss shaft .mounted on two ball-race bearings. This .sh.aft 

1rmisl~: wrgmif. te~!~~~ ~;~ ~~~ tll~~ontmR ~~l~;~:nnn~~g : tlOl'ltm 

elevator push-pull tube and a sprocifet quadrant tor the automatic Is 
chain. Both the lever and the quadrant are light-alloy forgings. Stop brackets 
are fitted on to the pilot's floor to limit the fore-and-aft movement of the control 

~;~:~~~~R ~:~::~n~~" lllo~f~r a npars fo~~l:o~l:~~e ,:~:lJ:::c~e~iIli 
of the fuselage (see fig. 3). The section of the control tube is of square-
section and supported in square bearings of mild steel in formers 33 and 34. 
F1r lm a h1rlleket On squltle lod, a aft to lever 

undele.iIle of thcI lllevat01r torque "haft 7). 

Rud~er controls 
6. The ruddel cllntrol pCllh'pull are simIlar to for thc 

elevator llneing fmm a bra'tne." on thl' nort pedal fig 9) squall' 
;~~tion rod at for~~~~~ 32 a~d'33, fro~ ~hich a connecting rod ~perates a lev~~ 
between the tail plane spars. This lever is mounted on a vertical spindle which 
reaolves ball blal;lkgs, thl.l l'lrlusing attallhcd to f.h"l top and 
hnRtom of tlo. 1 this a lnecond lever which 
inf.erconnudtd by "l1elins of £OIls to arm tILe levilr 
at each end of the tail plane. The outer levers are light alloy forgings and are 
mounted in a similar manner to the centre lever. The second arm of the outer 

actuaf. l'if lever the by of 
has race £iRKed at end. 

Trim.ming tab control gearbox 
7. The q;>ll~i (see 10) is pilot'ln 

Ri lor, the lilndHpllfteli Ildng detlnchable allow acC""l the hevel geanll 
which operate the various controls. These gears run in oilite bearings fitted in 
bosses formed in the casting. Each control has an independent indicator inset 

the blX. 

Elevator trimming tab controls 
~ Trimming tabs.-The elevator trimming tabs (see fig. 5) are operated 

(mm a hamiwheel the contrcII gearlclo. from wl'lich call1er run downward 
main and then throuch the inttl(ostalr pulley RnPckets the POlt 

side of the main floor and on former C. From here the cables run aft along the 
port side of the fuselage, through fairleads on the formers in the bomb compart-

m"n~l~~e ~l~~J ab;;~~~~:r ;~l:il~;c~~d3b. F~~bnllni ki~e~i:i:~ir~~on )l~~~ ~i!~ 
tail plane. Chains attached to the ends of the c.tIlles pass mund llPI"rilkets 
bearings passing through the elevator spar. Each sprocket is screwed internally 
and has an eye bolt screwed into it which picks up a connecting rod, the other 

.It./2 



cnd of which is attached to the operating lever on the tab. Rotation of the 
:;ocket moves the connecting rod and thus the tab. 

9. Balance tab.-The balance tabs on the elevators are interconnected to 
an arm on the elevator hinge bracket by a rod attached to a lever on the lower 
surface of the tab. When the elevator is moved the tab is automatically moved 
in the opposite direction. 

Rudder trimming tab controls 
10. The rudder trimming tab (see fig. 6) is operated from a handwheel on 

the control gearbox, from which cables run downwards to the main floor an 
then through the intercostals to pulley brackets on the port side of the . 
floor. From here the cables run aft along the port side of the fuselage, th 
fairleads on the formers in the bomb compartment to pulley brackets mo 
aft of former 37. From here the cables pass up to a pulley brac . the 
plane and then outboard in each direction along the tail plane. C taGl}e 
to the ends of the cables pass round sprockets in bearing housings ~ ard 
faces of the rear fin posts and arc themselves connected toge b1l1ance 
cable along the tail plane. The sprockets are attached to shafts rporate 
universal joints at the rudder hinge lines. Aft of this joint as a turn-
buckle action and adjusts a connecting rod which actuat ever on the 
rudder trimming tab. 

Aileron tab controls 
11. 1'rimming tab.-The trimming tab is 0 

aileron only and is controlled from a handw 
pass from this control box to three d 

rd end of the starboard 
control gearbox. Cables 

nder the floor members at 
side of the fuselage through 

t to a double pulley at f9rmer 
e floor, round a further pulley, 

g edge portion of the main plane. 
e main plane ribs and pass into the 

r (see fig. 7). This gear consists of a 
rating a threaded sleeve on the end of a 

The bobbin is supported on the spar by a ball 
ed on the head of a special bolt in the aileron 

t being screwed finger tight and secured by a 

formers C and D, and then aft along 
fairleads on the formers in the bomb 
16. From here the 'cables pass up 
and through the fuselage skin in 
The cables are carried in fair 
aileron to the trimming tab 
cable bobbin on a screwed 
control rod connected 
end which fits into 
control forging, 
locking plate. 

= balance tab is fitted to each aileron (see Chap. 2, fig. 5) 
IT eyebolt on the aileron hinge arm by a rod attached to a 

urface of the tab. 
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CIIAPTER 5-UNDERCARRIAGE 
Main wheel units 

1. GClIcral.-Each main wheel unit (see fig. 1) consists principally of two 
identical shock-absorber struts (see fig. 2) held rigidly together by bracing 
tubes and carrying a wheel between them. At the top of each strut is fitted an 
eye end which forms the attachment to the engine sub frame whilst at the lower 
end is mounted the wheel axle. The construction of the lower end allows easy 
removal of the wheel and axle. Brake torque load is transmitted to the shock
absorbers through links connected between the lower end fitting of each strut 
and the brake drum. 

2. At the lower end of each shock-absorber strut is an attachm nt fo 
jointed retracting strut. the other end of which hinges in a brack nted ,0lF 
the bottom boom of the rear spar of the main plane. At the joint i crtibg 
strut is the locking mechanism (see fig. 3) which secures the un' or 
DOWN position. The piston rod of the retracting jack is also t this 
joint and the cylinder of the jack is hinged about a hollo unted in 
bearings on the top boom of the rear spar of the aeroplan ugh which 
hydraulic fluid is supplied to the jacks. Each pair 0 . connected by 
bracing struts at the lower ends of the piston rods a uit stay at the 
tops of the cylinders. This conduit also supports a cy air non-return 
valve through which fluid (or air in case of eme asscd to the jacks. 
The fitting of a balance pipe between the two bsorber struts ensures 
that the air pressure is the same in both d that their action is 
synchronised. 

3. When the jacks are brought i 
inward movement bf the piston rod 
compression results in the "break' 
retraction of the unit. at the e 

to raise the units the initial 
he DOWN latches and further 

retracting strut and the complete 
c the UP latch engages a pin on the 
ock the unit in the retracted position 

e UP or DOWN latches are operated an 
s an indicator in the cockpit to indicate the 

ribs at the top of the compa 
(see Sect. 4. Chap. 3. fig. 3 
electrical circuit is cIo a 
position of the unit 

4. Shock-absorbc 
fig. 2) consist of an 
and a lower t 

.-The oleo pneumatic shock-absorber struts (see 
tube (A). attached to the aeroplane by socket (G). 

~. ch slides in tube (A) and on which the axle is mounted 
fftiig (NI). The shock-absorbing action is effected by an 
er tube. consisting of an upper cylinder (H) containing 

by means of 
assembly' 

re a lower cylinder (K 1) containing oil. As the cylinder (KI) 
the rubber rings (J 1) the assembly is subjected only to end loads. 
is operated. cylinder (Kt) slides up over cylinder (H) and oil is 
the damping valve (HI) and enters the cylinder (H). where it 

mpresses the air. At the same time the piston (X) is driven up inside 
cylinder (H) by the piston rod (Yt). 

5. Upon the load being relieved the damping valve closes and oil expelled 
from the air chamber by the air pressure is confined to passing through a small 
hole in the valve. Simultaneously the piston (Xl is drawn down the air cylinder 
and the oil trapped between it and the damping valve can only escape through' 
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the sman hole in hampiTIh oalve the tWTI E"mall h,)k,s in the thnii 
further retarding the recoil of the strut. To ensure equal pressure in each shock
absorber a balance pipe (F) is fitted. 

mni~ R"t,,"~t~~~ L,h ~~~ J,Ih,/;:St\\} :,~:~:ioa:~" jIjj~c~~~"~:I~:~~ds~:~}'tl~~r,~~~ 
lower end being attached to the shock-absorber unit and the upper end hfnged 
~o. a bracket attached to the rear spar of the centre section. At the knuckle 
jumt, anIi )"ttachek the secti,H", of the retf,Icting are thn lJ nd 
DO\VN latches which lock nnit in pniiition" 

7. The arrangement of the knuckle joint and latch assembly is shown in 
fi.~. 3. The DOWN latches (E) engage a pin (B) carried 011 the lever (K) and the 

j~j~t. 10W:;tacho~f \~u lug(~:~s jI~n~~~ lowerp~.iim\;ft~:(' retr~~t~j~\ 
upper section of the strut. The pin (r") also carnes the levers i'S)~ which rotate 
with the lever (K). The UP latch (J) and the DOWN latches (E) are hinged on 
a bolt (F) in the lugs (G), both the lugs and catches ~ing slotted to receive the 

j~l;eCe,iW" eh:~~:l:,e~~~t;:~:,'";:r~~~ ,lrt~~,,~e'i~g (Ql la:~~"H" 
plunger (R) "being "~~~~red i~"the fork~~d of the l~ver (S)~-When'the latch~ 
~llap home they .are hel~ in position by these spri~gs on both ~ides of the strut. 

R R,e ~~~k Whl~}i :~:~Id:;~~e:~r~\ ndeoegRn ~~~em f"~O~~~\~'~':~;~;:\ 
down latches. 

8. \Vhen" the unit commences to retract the initial movement of the jack 
rnes the dnwn 0111 nin until thn limit of slots 

rneched" fueiz"if ""the and the Levm 
(K) and pin (B) are at the pulled round in an arc, away from the 
latches, by the two stays (C). The lJP latch is now free to .drop back on to pin 

which is then . wm ds the end of the slots in the two DO\VN latches 

tiIen thn ecti~~ phm~ers (h~l ~~~)t n;;)s;:indii (~f. the S;~!ii" the ~~V~\j 
retracting movement the UP latch is opposed by a pin, attached to a bracket 
between the en"gine mounting rib and the intermediate rib, (see Sect. 4, Chap. 3, 

Idr:c~hi~h~~:~~v!t\\\ ~! ~~;~I~\~d,f~~\}:;g s~~:!:~c~~:~~e t~;~w;\\~~~S Og,e, i~s thn 
locking the uTiit in the lJP Position. """ 

a.~ \Vhen the unit is lowered, the initial movement of the piston rod dis-
("c,~~ lJP latch (J) from its pin. Vdith thi" 3etch off, the milt drop" 
u,,~ rt) ,)wn after which f"ll e,~tensinn of the rod completrr 
the straightening the retracting strut and the lowering of the unit. During 
this operation lever (K) and pin (B) are returned in an arc towards the latches. 
The'"Conre'Tuent mUgement nf the legiiri, (S) fi,st riithdrGwii the (R) 

r;n~e~h'~T~!~~~gt~,g'igf:!~~)~f slotr t~e l~~~~~j~al ,,,t~~lliid z~~~;:; 
until restrained by the bolts (H). In the final stages of lowering, the pin (B) 
strikes the curved heads of the DOWN latches (E), which are forced back against 

Sf~~,\~~;~~n h::~n~'~", th:;in GGovement ~~~ou~~legg~~. 
10. The position of the unit is indicated electrically in the cockpit. When 

retractind the unit the final movement of the UP latch operates a micro switch, 



indicating that the unit is locked in the UP position. Similarly the final move
ment of the down latches depresses a plunger on the micro switch (U), showing 
that the unit is locked DOWN. 

Tail wheel unit 
11. Gelleral.-The tail wheel unit (see fig. 5) is a fixed oleo-pneumatic self

centring type, secured to the rear fuselage by means of plug (1\) and sleeve (N). 
The top of plug (A) fits into a socket behind the centre joint of the tail plane 
front spar upper boom and the sleeve (N) is secured to the tail wheel mounting 
beam (see Sect. 7, Chap. I, fig. 6). At the bottom of this sleeve are a friction 
clip (0) and a bearing bush (FI). The wheel fork is fitted into the lower end of 
the sliding tube (U) and the axle is prevented from turning by the blocks 
which are held in position by bolts (R). The two lugs (GI) are for attac . 
steering handle or towing bar. 

12. Shock-absorber strut.-The case is formed from the lower 
and the top outer tube (Bl) in which the tube (U) slides. The in 
(F) is attached to the end plug (A), and slides in gland (H). 0 
the cylinder (F), at the lower end, is attached a self-centrin 
when the unit is fullv extended, bears on another self-centr· 
in the tube (U). The self-centring bush (Z) is prevented ~ 

er 
slde of 
which, 

) housed 
ing by two 

keys which fit into keyways in the tube (U). 

13. The cylinder (F) contains compressed~a 
filled with oil. The inflation valve (El) is screwc 
and is the means bv which oil or air is fed via t 
(F). When load is -applied at the wheel the 

lower tube (U) is 
op of the tube (Bl), 

pe (E) into the cylinder 
es over the cylinder (F) 

(X), lifting the damping 
linder (F). When the load is 

1 , which is now expelled by the 
der through the restriction holes 

, thus providing a recoil damping 
d (F) turn the wheel, so that when 

and oil is forced through the holes in 
valve (Y) and further compressing th 
relieved the damping valve (Y) closes 
air pressure, can only return to the 
in the filter (1\ 1) and in the· diap 
action. The self-centring bus 
there is no load on the unit the, . e with the centre line of the aeroplane. 
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SECTION 8-EHGIHE IHSTALLATION 
Introduction 

I. The power plant installation of Lancaster I and Lancaster III aircraft 
incorporate Merlin XX and Merlin 28 or 38 engines, respectively, with de
Havilland or Nash-Kehrinator hydromatic constant-speed propellers, and two
speed superchargers. They are pressure cooled, with radiators and oil cooler 
mounted beneath the engine. The Merlin XX and Merlin 28 or 38 engines are 
generally similar except that the latter are equipped with Stromberg injectio 
carburettors requiring a vapour \'ent system, and electro-pneumatically operate 
slow-running cut-out controls, and do not have the cylinder heads i 
with the cylinder blocks. A sub-frame of tubular construction attached 
main plane front spar supports the engine mounting frame and fire roof 
head in each engine nacelle. The cowling and fairings are ma 
detachable panels. The fuel tanks are mounted in the main pi 
tanks in the engine sub-framc. 

FUEL SYSTElI 
2. Ge1Ieral.-The fuel system (see fig. 9, 10 and . 4, Chap. 3, 

fig. 10 and lOA) consists of separate port and star ms connected bv 
a cross-feed pipe. On each side of the fuselage nks are fitted in 
the main plane (two only in Aircraft No. L;r - 2) and numbered I, 
2 and 3 outboard from the fuselage. On aifi corporating Mod. 539 
each tank has an immersed electric fuel pu uction by-pass. Aircraft 
incorporating this Mod. have Pulsometer l-~ pumps instead of immersed 
pumps. Fuel is drawn by the engi r .. umps, from Xo. I or No. 2 
tanks through the suction by-pas selector cocks, from which a 
separate supply is .run to each en ttor, through the master engine 
cock, fuel filter and engine driven The ~o. 3 tanks are arranged to 
re-fuel the No. 2 tanks only. ard nacelle is an induction priming 
pump connected to the two the same side. A fuel jettison system 
is fitted in each No. 1 tank. gauges, electrical fuel contents gauges, fuel 
pressure warning lamps, es for the electric pumps are provided in 
the cockpit. Flexi g fuel pipes are used except in aircraft not in-
corporating Mod IC are fitted with Superflexit pipes, and a stainless 
steel engine supp e outcr main plane leading edge. 

2A. The fl$l s of :\Ik. I and III aircraft differ in that the Stromberg 
carburetto ~ rlin 28 or 38 engines are provided with a vapour vent 
system f dk to thc. No. 2 fuel tanks, and operated at a higher fuel 
pressur ssure warning lamps are set to 10 Ib.jsq.in. instead of the 
6 lb. erlin XX engines. A pressure reducing valve between the 

ump and the carburettor is fitted on the )Ierlin XX engines only. 

tanks.-The six tanks are secured by steel straps in special bearer 
g betwecn the main plane spars. The port and starboard No. I 

each of 580 gallons capacity, are fitted one on each side of the (uselage 
ve bearer ribs. The No. 2 and No. 3 tanks are mounted in the outer main 

_plane, on either side of the outboard engine nacelle, and are of 383 and 114 
~gallons capacity respectively. Three bearer ribs (the centre portions of ribs 

19,.20 and 21) support the No. 2 tank, and two ribs (the centre portions of ribs 
12 and 13) support the No. 3 tank. 
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4. In the six aircraft fitted with four tanks only, the )loo 3 tanks were 
omitted, and the No. 2 tanks were of 275 gallons capacity, the No. 1 tanks 
being 5S0 gallons capacity as for the six-tank aircraft. 

5. The No. 2 and No. 3 tanks are positioned by end supporting br 
on the ribs at the inboard ends. The tanks are fitted or removed th 

. openings in the under surface of the main plane, a single detachable 

. panel being provided below each tank. The projection of the sump a 
meter pump, when fitted, is accommodated by a blister which also 
access door. Doors also give access to the strap adjusters for No 
tanks, and hinged doors for the jettison pipes are formed in th 
the No. 1 tanks. In the upper surface of the main plane, d rs sec 
fasteners are fitted above the fuel tank filler caps, and tion 
the electrical service and pipe connections to the tan 

I 

6. All the tanks are of, generally, similar con 
light-alloy sheet with welded joints, and is stiffen 
spot welded to the shell, and by baffles which a 
baffles, which are flanged, have additional 

shell is of 

and lower edges, vertical top-hat-section sti 

-section stringers 
o the stringers. The 

welded to the upper 
d flanged lightening holes 

ical fuel gauge transmitter 
ment panel, and, in aircraft 

a Pulsometer electric pump type 
n immersed electric pump type 

top of the tank and a small sump 
ccurate reading in the No. 1 tanks a 

e float of the fuel gauge. Dipsticks for 
side of the fuselage just aft of the main 

ovided in the top of No. 1 and No. 3 tanks. 
e bottom of No. 2 tank. Access to the interior 

ained by the removal of the jettison valve. 

in the web. Each tank has a filler ca 
connected to a gauge on the air obgerv 
incorporating Mod. No. 539, a sump 
F.B. Mk. I is attached. In earli 
E.P.l Mk. II is fitted vertic 
and filter in the bottom. 
small sump is also provide 
ground use are stowed 0 

entrance door. Access 
and a single large acc 
of No. 1 tank may 

tecth'e covering is cemented on over the whole surface 
s are secured with flanged clamping rings where the 

fittings, except at the access doors which are covered by 
hes. A sep~rate vent pipe is provided for each tank, (except 

aircraft-see fig. 9) and is taken down to the undersurface of 
e near the rear outboard corner of the tank. When Pulsometer 

ted, fuel is delivered from the tank through a strainer fitted with 
eliminator. The strainer is mounted inside the tank immediately 

e sump, and the tank shell is stiffened locally to support these fittings. 

. Electric fuel pumps and suctioJI by-pass.-The electric fuel pumps, which 
ontrolled by switches on the air observer's panel, are used for carburettor 

pnming, and for supplementing the engine fuel pumps during take-off, at high 
altitudes and when cross-feeding from one fuel tank to the engines on the 
opposite side. The suction by-pass allows fuel to be drawn from the tanks by 
the engine pumps when the electric pumps are not in use. 

SA. In aircraft equipped with Pulsometer pumps, a projecting sump is 
attached beneath each fuel tank. The sump is provided with thr~ outlets, of 

F.S./2 
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which onc!p in the bottom is closed by a drain plug, while th~ pump is attached 
to the rear outlet. At No. 3 tank the forward outlet is blanked off, and the delivery 
pipe from the sump is led to No. 2 tank (see fig. lOA). A non-return valve is 
fitted to the forward outlet at No. I and No. 2 tanks, and the main fuel delivery 
pipe is connected to the valve. The delivery pipe from the pump enters the 
main delivery pipe at a connection on the outlet side of the non-return valve, 
which prevents fuel flowing back through the sump when the pump is in' operation .. 
The valve is a floating plate type offering a minimum of resistance to the fl 
when the engine pumps are drawing fuel through the by-pass. 

SB. In aircraft equipped with immersed pumps and a separate 
by-pass the arrangement of the system is different but the operation is t 
Two delivery pipes lead from each No. 1 and No. 2 tank, one the p 
outlet in the top, and one for the suction by-pass from·a sum ~tom. 
A junction between the two pipes from each tank is formed by Where 
a non-return valve is fitted in the suction by-pass line to p e flowing 
back to the tank when the electric pump is switched on. T for No. I 
tank delh'ery is attached to the tank selector cock, whil o. 2 tank is 
mounted on rib 22 aft of the froot spar and is connect livery pipe to 
the tank selector cock. 

9. Fllel jettison system.-The jettison systeI 
provides for the speedy release of the fuel ~ 
No. 1 tank are fitted a jettison valve and an air 
operated by a control valve handle on the 

. 4, Chap. 3, fig. 21) 
tanks onlY. In each 

ve which are hydraulically 
he pilot's floor. Attached 

e lower end of which rests to the jettison valve is a double-walled 
on the hinged door in the Xo. 1 tan 
by a retaining washer and shear c 
the centre of the valve. \Vhen the 
is withdrawn, the washer broke 
extends to a length of approx 
holding it semi-rigid to ca 
details of the hydraulic 0 

This door is normally secured 
nd of a spindle projecting from 

ned to jettison the fuel the spindle 
oor released. The stocking pipe then 

ft. 6 in. and the walls fill with fuel, 
ping fuel clear of the main plane. For 

the system, see Sect. 9 . 
10. Fuel cocks 

starboard sectio 
fuel from the No 
tank selector cock 
and the fuselag@'. 
selected t 

. -The fuel cocks and controls of the port and 
system are arranged similarly. On each side 

2 tanks is de1iv~red through separate pipes to a 
front face of the front spar between the inboard nacelle 
ans of this cock either the No. I or No. 2 tanks can be 

ngines on that side. Fuel cannot be supplied from both 
these tan 
tank 
t 

'he tank selector cock has also an OFF position. The No. 3 
only by its electric pump, by means of which the fuel is 

e No. 2 tank. A transfer safety valve is fitted at the union on 
prevent fuel syphoning from the ~o. 3 tank. 

I passes from the tank selector cock to the cross feed pipe and to 
er engine cocks which give individual control of the supplies to the 

. The master cock for the inboard engine is incorporated with the tank. 
tor cock, but the master cock for the outboard engine is a separate unit. 

~ The master cock control levers are mounted on each side of the pilot's control 
. quadrant in the cockpit, and the selector cock controls projects through the 
observer's panel. The controls are connected by means of rods, chains and 
sprockets with the fuel cocks (see fig. I and 2). The stop cock in the cross-feed. 
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pipe is located at the centre of the fuselage in front of the front spat'. ~nd is 
operated through a hole below the step on the front spar cover. This cock is 
nonnally kept shut. 

12. Vapour vent system.-The vapour vent system is fitted to all Lancas 
aircraft incorporating Mod. No. 710, but is only connected when Merlin 
38 engines are installed (Mk. III aircraft). Independent systems are pr 
for the port and starboard engines. The carburettor vent pipe leads 
port side of each fireproof bulkhead to a non-return valve mounted 0 

frame, and continues along the front spar between the inboard 
engines to a T-piece opposite the outer end of ~o. 2 fuel tank. 
from the T -piece passes through the spar web to a union on the 
tank. Up to 7 gallons of fuel per hour may be return the by each 
engine through the vent system (approximately two q r h~r only from 
early Merlin 28 engines), and No. 2 tanks should, ther s be used for 
take-off in order to avoid the return of fuel to a tan u I. 

13. Re-fuellillg valve.-In early aircraft h 
system the re-fuelling valve is mounted in th 
below the front spar. A re-fuelling pipe for 

rcssure re-fuelling 
acelle on a bracket 

n to the external supply 
being secured to a plug 

support beams. The valve 
v to each of the three tanks, 

the control lever in any of' the 
mg the knob before the lever can 

is attached to the valve, the free end when 
on the diagonal strut between the m~i 
has four positions: OFF. and a posil!!: 
and is' fitted with a spring catch whi 
positions, and which must be rei 
be moved. 

14. Priming pump (i1l 
two engines is mounted 0 

support beams in each i 
tank and is pumped t 
delivery pipe being 

{i-gass. type B. priming pump serving 
sories panel attached to the undercarriage 

elle. Fuel is drawn from the sump of No. 1 
ne induction pipes, a separate stop cock and 

tween the pump and each engine. When the 
ust be shut and kept shut. engine starts the 

Iso made bv the introduction of Mod. No. 662, {or 
h high volatilit~· fuel instead of using fuel drawn from the 
which projects below the accessories panel i:; connected 

'n the supply line from the tank. A container filled with high 
IS offered up to the pipe, and the 3-way cock operated to close 
Iy and allow fuel to be drawn from the external supply. 

oost.-The boost gauges are mounted on the pilot's instrument panel, 
connected to the engines by pipes which run down the starboard side 

fuselage, and outboard in each direction along the front spar to the fuel 
on the fireproof bulkheads. The boost cut-out control 'lever is on the 

me left of the pilot's engine control pedestal. , 
OIL SYSTEM 

16. General.-An independent oil system is provided for each engine. The 
oil tank is mounted in the engine sub-frame, and the oil cooler on the starboard 
side of the coolant radiators below the front of the engine. The main feed pipe 
is taken from the filter in the tank and passes forward through a fairlead in the 

F.S.j3 
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\ 
fireproof bulkhead to the engine oil pump. The oil is returned via the oil cooler 
to the top of the partial circulation compartment in the tank (see fig. 11 and 
Sect. 4, Chap. 3, fig. 11 and 12). The vent pipe is taken from the top of the oil 
tank to a connection on the engine. The pipes are of copper with flexible joints, 
and with the exception of the main feed pipe are supported at the fireproof 
bulkhead by flanged unions secured by bolts. The propeller feathering pump 
is mounted in the sub-frame, and is fed by a pipe from the bottom of the oil 
tank. The oil is led forward from the pump by a flexible pipe and is connected 
at the bulkhead to the engine pipe. 

17. The oil temperature and oil pressure gauges are mounted on the. 
observer's panel. Provision is made for oil dilution to assist engine sta 
at low temperatures (see Sect. 4, Chap. 2), by means of a solenoi ra = 
valve on the starboard side of the engine mounting. The valv ng~ .,.. 
to pass fuel from the fuel pump outlet to the oil feed pipe when t on 
on the air observer's panel is pressed. For further information on 
in the engine, see A.P.lS90G and ~, Vol. I. 

18. Oil tanks.-The inboard and outboard oil tanks ape, but 
are of the same capacity. Each tank carries 371 gallons uding two 
gallons for the operation of the hydromatic propeller, ir space of 41 
gallons. The tanks are constructed of light-alloy welded joints.' 
The partial circulation compartment is circulal!§>in of the full depth 
of the tank, and the top is formed by a circ ating ramp to which 
is fitted a diffusing ring. The return oil pass nozzle into the ring, 
and is spread over the ramp as it flows into th ent which is of 2 gallons 
capacity. Vent holes are formed in t p, which ill attached to 
the tank shell by special bolts. Th the compartment is formed 
by a separate ring 'into which the up fits, leaving an annular space 
between. The upper edge of this the hydromatic oil reserve level, 
below which oil cannot enter the e two sections are riveted together 
but the gap is maintained b' ubes. The bottom ring and the oil 
filter are attached to the ta studs. 

19. The oil filler attached to a hinged arm, is on the port 
side of the tank, a own position the oil le\'el corresponds with 
the bottom edge of ning. A hinged door is provided on the port 
side of the nacelle fai give access to the filler, and a drain plug is provided 
in the bottom of ftC . Inspection doors are located on tqe front of the 
outboard tank 0i, e starboard end of the inboard tanks. 

20. Sem sealing covering is applied to the whole external surface 
of the t = ng the inspection doors. Where the covering is broken for 
fit . nections these are attached to the tank by studs which project 

ering and secure the Banged clamping rings which seal the 
reinforcing strips are provided' on the surface of the covering 
curing straps. 

he outboard tanks are each supported on two light-alloy bearers which 
aft from the fireproof bulkhead, and are attached to the cross members 

he engine sub-frame by bolts and clips. The tank bearers are of box-section, 
bemg formed from two side plates with channels between, and are connected 
at each end by a tubular stay, to which are fixed ttte tank straps. The inboard 
tanks are mounted in straps in the engine sub-frame between the main wheel 
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unit support beams and the tireproof bulkhead. The straps are carried on 
two cross-tubes attached by means of bolts, brackets and clips to the struts 
of the sub-frame and to the support beams. 

22. Oil filters.-An oil tilter from which the engine feed is taken is fit 
into the bottom of each tank and projeds below the surface. The casi 
light-alloy casting. The inlet ports are raised above the tank botto 
are surrounded by a baffle ring under which the oil passes. Above 
a piston is normally held in position by prongs projecting from the tilte 
below. When the element is withdrawn for cleaning a spring forc 
down and the ports are sealed. The tilter element is secured to 
of the outer casing by means of a handscrew in a special nut tit 
has two arms which are inserted in a groove in the ba he g, turned 
through 90 deg. and locked with wire. The handscrew c~d with wire 
after tightening. ~ 

EHGllfE COlft'ROLS 
23. The control levers for the throttle, prope st cut-out, together 

with the engine fuel cock controls described , are mounted on a 
quadrant below the pilot's instrument pane and 2). Chains and tie-
rods connect the control levers to the en . xes behind the engines, 
the inboard engine boxes being mo~te ont spar, and the outboard 
engine boxes on brackets on the front 'he boost cut-out control is cable 
operated in the main plane. Fro rol pedestal the connections are 
carried down to three telesco ic fts mounted on the front end of 
the "main floor. These se ols into three groups which run aft 
between the floor interc ershafts at the front spar,' the lower 
connections of the port si ng raised by jockey sprockets at each end 
to avoid the bomb gear. Is are then carried up to sprocket boxes on 
the front face of the fr ong which they run outboard in each direction 
to the engine" contr the main plane centre section the controls are 
carried in fairlea of the spar. The outboard engine controls pass 
through a j et box on the front spar, a layshaft on the main wheel 
unit out am, and through fairleads in the outer plane leading 
edge to t trol box. Levers on the engine control box are connected 
by mean to the corresponding levers on the countershaft on the front 
face of ~e oof bulkhead, from which rods are connected to the engine. 
A c ~. ti d to the centre part of the countershaft assembly and shields 
th hrough which the connecting rods pass. 

he supercharger controls are normally electro-pneumatically operated 
'tches on the pilot's instrument panel, using compressed air from the 
pneumatic system (see Sect. 9). In aircraft retaining mixture and manually 

ted supercharger controls, these levers also are on the piCot's control 
rant. The controls are divided on each side to serve the inboard and 

outboard engines (see tig. 2), and differential links are titted at the points of 
division to ensure that both inboard and outboard controls are brought up 
to their respective stops. The throttle and mixture levers are interlocked, 
the mixture lever, if in the WEAK position, automatically returning to the 
NORMAL position when the throttle is closed for slow running. The boost 
cut-out control only is cable operated from the port rear countershaft in the main 

F.S./4 
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I floor, through a spring-loaded crank lever on the jockey sprocket box on the 
front spar in the inboard nacelle. From the crank lever one cable is led directly 
to the inboard engine, while the other follows the other controls to the out
board engine . 

. 25. If the main wheels are in any position except locked DOWN when the 
throttle is less than one-third open a warning horn is automatically sounded. 
The switch controlling this horn is mounted inside the pilot's control pedestal. 

26. The 'slow-running cut-out controls of Mk. I aircraft are interconnect 
by means of Teleflex controls with the master engine cock controls (see fi 
and operate when the cocks are turned off. A joint is provided in the T 
control immediately aft of each fireproof bulkhead. In Mk. III aircr 
Teleflex controls are installed as far as these joints and are·s 0 t 
forward of the bulkheads .. The control is therefore a"ailable ven.t of 
Merlin XX engines being substituted at any time. The slow- =outs 
of the Merlin 28 or 38 engines of Mk. III aircraft are el atically 
operated by switches on the pilot's instrument panel, us' essed air 
from the brakes pneumatic system (see Sect. 9). For furt of this and 
other controls forward of the fireproof bulkhead see A.P. nd D, Vol. I. 

HOT AIm COLD .AIR IKTAKES 
27. The shutters of the hot and cold air intak 

by means of a small hydraulic jack mounted 
jack piston rod passes through a hole in the 
the shutters. In the outboard sub-frame 

engine are operated 
ine sub-frame. The 

bulkhead and operates 
IS mounted on a bracket 

d nacelles it is attached to 
ort stay. The control valve 

neath the forward end of the 
necting rod from a handle on the 

below the starboard oil tank bearer· 
a bracket on the fireproof bulkhe 
is mounted under the fuselage 
navigator's table, and is operated 
port side of the pilot's floor. e draulic operation of the circuit, see 
Sect. 9, and for details of the od air intakes, see A.P.2140B, C and D, 
Vol. I. 

COOLING SYS'l'EII 
28. The coolin ch engine (see Sect. 4, Chap. 3, fig. 13) comprises 

a header tank ind the front cowling diaphragm, two radiators 
attached below t e m a duct at the front end of the engine cowling, 
and, a thermostat. ystem operates under pressure, which is controlled by 
a thermostat·c reli ve in the header tank. The temperature of the coolant 
is controll tlr!e thermostat, and the air flow through the radiators is 
controlled p which is operated by a thermostatically controlled electro-

or details of the pneumatic system, see Sect. 9, and for further 
n the cooling system, see A.P.2140B, C and D, Vol. I. The coolant 
% by volume of ethylene-glycol (D.T.D.344A) and 70% distilled 

inboard engine cooling systems are each connected to one of the 
heating radiators, which are mounted on the front face of the front spar 

ween the inboard nacelles and the fuselage (see Sect. 11, fig. 5). The flow 
ipe to the cabin heating radiator is taken from an outlet at the top of the 

engine, and the return is connected to the return pipe from the main radiatots 
to the engine. The pipes are provided with Avimo couplings at the bulkheads, 
and are lead through the engine sub-frame and the main plane leading edge 
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to connections below the cabin heater. Pet cocks are fitted in the top of the 
cabin heating radiator and at the highest point of the return pipe, and a drain 
plug is fitted in the bottom of the radiator. When the air inlet valve to the cabin 
is closed, the air flow through the radiator continues through a by-pass wh 
opens automatically. 

DGINE NACELLE COWLING AND F.AIlUNGS 
30. The inboard engine nacelle comprises the engine cowling f 

the tirep~f bulkhead, the fairing panels aft of the bulkhead, the m 
unit doors and valance and the fairings under the trailing edg 
plane. The outboard nacelle comprises the engine cowling, fai 
of the bulkhead, and an end fairing enclosing the rear rtion 
sub-frame. 

31. Ellgille cowling forward of blllkllead.-The en 
the following quickly detachable panels, secured 
panel, two side panels, main bottom panel (to whic 

gs consist of 
fasteners :-top 

ed the carburettor 
r the description of 

, the radiator flap, and 
Vol.' I. 

cold air intake fairings) and the front bottom 
the cowling, including the radiator and oil c 
the hot and cold air intakes, see A.~.2140B, 

32. Fairiugs aft of bulkhead (i1/bosl 
the engine sub-frame consist of four ~ 

he nacelle fairings enclosing 
e panels, top, bottom and two 
e fairings are formed from Iight

angle stiffeners at the edges and 
he rear hinged panel is formed with 

nd front edge stiffener, and is hinged 
losed the panel is supported by the nose 

is secured to clips on the sub-frame struts 
ted on brackets at the front edge of the panel. 

chable panel overlaps the hinged panel and is 
ction fairing rail is provided on each side between 

n the main wheel unit support beam. The edges of 
y Dzus fasteners, except the rear edge of the bottom 

attachment, but is stiffened with a channel member to 

... side, and one rear hinged fairing at 
alloy sheet, the detachable pan 
top-hat section intermediat 
channel section stiffeners, 
to the top of the front sp' 
ribs on each side of the n 
by means of two Oddie f 
The rear edge of th 
attached to it. A c 
the fireproof bul 
the panels 
panel, w 
which is 
is pro\'i~ed 

sea ing strip for the main wheel unit doors. An access door 
port side panel for the oil tank filler cap. 

, te. e\\' early aircraft were fitted with a fixed panel in place of the 
ed panel. . 

airillgs aft of bulkhead (olltboard nacelle).-The fairings aft of the 
bulkhead consist of four detachable panels, top, bottom and two. side, 

detachable rear fairing which is fixed to the undersurface of the outer 
and extends aft to the rear spar. A hinged access door for the oil filler 
provided in the port side panel. The fairings are formed of light-alloy 

sheet, and are stiffened by angles at the edges and by top-hat section intermediate 
stiffeners, while the rear section fairing is built up with a light frame of spruce 
stringers and plywood formers with laminated spruce flanges. The extreme 
rear end is a separate pressing which is attached to the rear former, and the 
upper edges of the fairing are formed of tapering curved fillets which fair off 
into the undersurface of the main plane, to which they are attached by Dzus 

F.S./4A 
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fasteners. Two detachable channel section fairing rails are bolted to brackets 
on the fireproof bulkhead and the front former of the rear section fairing. The 
former is clipped to the engine sub-frame. The fairing panels are secured by 
Dzus fasteners at the edges. 

34. Main wheel unit doors and t·alallce.-The valance is built up with 
channel-section formers and stringers which are riveted to the attachment 
channels at the top and to the channel-section hinge beam at the bottom. The 
doors, which are attached by means of piano type hinges, are built up with 
channel-section hinge beams and lower edge members, intercostals and L-sec . 
stringers. Both the valance and door skin coverings are of light-alloy 
Each door is operated by a connecting link, having one end hinged to' a 
on the shock-absorber strut, and the other attached to an eye bo n 

'ball bearings at the lower edge of the door. 
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35.' Sucdlt' trailing edge flliritlgs.-:rhe section of the nacelle attached to 
the underside of the trailing edge of the main plane. is formed in two separate 
portions of which the rear portion is attached to the main plane flap and hinges 
into the forward portion when the flaps are lowered. A bulkhead at the front 
former of the fairing forms the rear end of the main wheel unit compartm 
The fairings are constructed of channel-secti,pn formers and L-section str' 
co\'ered with light-alloy s~cct. 

MAIN WHEEL UlfIT SUPPORT BEAMS 
36. These beams (see fig. 8) are bolted to the front spar and t bs 

in the inboard nacelle. Two beams braced together support e wheel 
unit and inboard engine sub·frame. The heams are \igh -alloy c b'S. with 
lugs ror tI){' attachment or the l'ngilll.' slIh-frame and th l;;! lIar strut 
betwccn the heams. At the lower end of each beam is a CW'attachmcnt 
of the shock-absorber strut. The bolt on which the also screws 
into a socket in the end of the strut between the low e beams. Pads 
are fitted to the tops of the beams to allow the engin gantry attachment 
sockets to be fitted on the top of the hinged fairi ve. 

ENGINE SUB-1'BAlIIIES 
3i. The inboard and outboard eTI'i 

with welded joints. Each sub-frame car 
bulkhead and oil tank. Two diag 
sub-frames arc detachable for 

mes are tubular structures 
ngine mounting frame. fireproof 

s in the bottom of the outboard 
removal of the oil tanks. Four lugs 

ngine mounting frame. The outboard 
outer main plane. is bolted tu reinforced 

par between nose ribs 14A and 16A. and 
mounting channel on the rear spar. The 

lugs at the top and bottom ends of the main 

project at the front joints to 
sub-frame. which is mounte( 
steel mouIlting channels on 
tapers to a single attach 
inboard sub-frame is 
wheel unit support I 

38. Jof l5fllkhead of tinned sheet steel is mounted on the front of 
me. and is made up of three plates. of which the bottom 

rd bulkhead is in two sections. The centre and bottom plates 
t\M,: her. but at the other joints the sub-frame members separate 
lid the joints also form the attachment of the bulkhead to the sub
joint is formed by a plate which fits round the back of the sub

rut. and by semi-circular clips at the front. Sealing plates with asbestos 
are fitted where the sub-frame struts pass through the bulkhead. except 

bottom plate of the inboard bulkhead where flanged attachment plates 
Jlted round the struts. Light-alloy angles. to which are fitted the Dzus 

astener springs for attachment of the engine cowling and fairing panels. arc 
riveted round the edges on both the front and rear face of the bulkhead. The 
bulkhead is also strengthened by channel section stiffeners and by a flange 
on the lower edge of the ceatre plate. Stabilising struts are fitted between the 
top plate and the sub-frame struts. The bottom plate of the outboard bulkhead 
is set forward at an angle to the upper portion and contains an access door for 
the carburettor. while on the lower front face of the inboard bulkhead is mounted 
a small cylindrical drain tank to which the inboard engine drains. are tonnected. 

F.S.iii 



ARMOUR PLATDG 
39. Armour plating is provided in the outboard nacl'lIe at the bottom of 

the fireproof bulkhead. and at the bottom of the front end of the rear fairing. 
The plating on the bulkhead is bolted to the rear face. from which it is separated 
by distance pieces. The plating in the rear fairing is attached behind the front 
former by distance studs and is bolted to clips on the sub-frame struts. 
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SECTIOlf 9-HYDRAULIC AND PHEUMATIC SYSTEMS 
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SECTION 9-HYDRAULlC AIm PNE1JlIATlC SYSTEJ18 

Hydraulic SJBtem-General services 
General 

1. The hydraulic syste.m operates the main wheel units, bomb dQors, main 
plane fiaps, air-intake shutters and the fuel jettisoning system. The system is 
operated by two engine-driven pumPs, one mounted on each inboard engine, 
and controlled by levers or handles in the cockpit (see Sect. I). A hand pump' 
included in the system and mounted on the port side of the fuselage between 
armoured bulkhead and the front spar, but is only used to operate the air-i 
jacks or the jettison system, in emergency. It is possible to lower the 
doors by means of the hand pump, but it takes approximately I'"' inut 
pumping. Due to the capacities of the jacks it is not norm ~ 
operate the main wheel units or fiaps by hand pump. While n bits 
is in operation, the engine pumps are idling and the fiuid is c' low 
pressure from the pumps through a filter and an automatic c e to the 
reservoir. A circuit diagram of the whole system is shown' he layout 
of the piping and components of each circuit, are illustrat . 4, Chap. 3, 
and the components themselves are described in A.P.I 

Supply circuit 
2. The supply from each pump passes 

and a non-return valve, the former being fi 
When the ground test rig is conneCted, the f 
the supply valve to the aeroplane ci 
into one end of the valve and si 
supply line. Similatly, a return val 
the engine-driven pump. The .non-re 
the reaction of one engine-driven 

external supply valve 
und test purposes only. 

he rig is admitted through 
of an adaptor which screws 

lanks off the normal engine 
rig is fitted in the return line to 

in each pump supply line prevents 
n the other. 

3. When any circuit is 0 
lator, the main purpose of 
pressure falls to the . 

power is initially supplied by an accumu
ribed in para. 15. \Vhen the accumulator 

g of the automatic cut-out "al"e, the latter 
the engine-driven pumps to the circuit being 
the operation, the pumps continue to deliver 

mulator, until the cut-out pressure is reached, when 
e diverts the delivery of the pumps to the reservoir. 

directs the fiuid 
operated at. the c 
fiuid to re-charg~ th 
the automatic cuY-o 

1I1g of the main wheels and fiaps in the event of the failure 
em, a cylinder of compressed air is provided, from which 

to the DOWN side of the main wheel unit and fiap jacks. 
anes two oxygen-type bottles are used in place of the cylinder. 

e raising and lowering of the main wheels are governed by the hand 
tion of a selector valve on the right of the pilot's seat. This is always 

either the UP or DOWN position; there is no neutral. \Vhen the selector 
er is moved to the UP position, fiuid is delivered through the non-return 

valve and selector valve to the underside of the jack pistons, and raises the 
main wheel units. 
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23. Emergency operation oj jettison system.-In the event of the failure 
of the engine-driven pumps, the system can be operated by the hand pump 
on the port side of the fuselage. The hydraulic accumulator, if fully charged, 
also provides a means of operating the system. 

Hydraulic System-Turrets 
General 

24. Four hydraulically-operated rotating gun turrets are fitted: 
the nose (type F.N.5), one in the top of the fuselage rear centre 
F.N.50), one in the bottom of the fuselage rear centre portio 
and one in the rear end of the fuselage (type F.N.20). A turret pu 
on each of the four engines, the port inboard and out pum upplying 
the lower mid and rear turrets respectively, and the rd46nboard and 
outboard pumps supplying the front and upper mid t tively. The 
circuits are illustrated in fig. 2 and in "Sect. 4, Chap. 

25. Each circuit is fitted with a high pressur 
of the fireproof bulkhead, and with a recuperator 
The oil pressure is controlled by the recuper 

ve on the rear face 
filter in the fuselage. 

·ch acts also as a reservoir. 
file rear turret circuit just 
ve, connected to the turret 

A low pressure relief valve is also incor 
forward of the turret, and an exter 
by separate pipes, is fitted just forw 
and recuperator for the front turret 
fuselage nose, for the upper mid t 
and for the lower mid turret 
Pressure gauge test coupli4(s 
details of the recuperators 'in 

all plane front spar. The filter 
ted on the starboard side of the 

e starboard side at the flare station 
t on the port side at the flare station. 

in each circuit near the turret. For 
see A.P.1659A. 

26. When the low 
pipes are connected 

et is not fitted the ends of the hydraulic 
a return pipe at the Avery couplings above 

the turret. 

ic system (see fig. 3) operates the Dunlop-type wheel 
ostatically controlled electro-pneumatic rams of the radiator 

ectro-pneumatic rams for the supercharger controls and, in 
irc t only, the slow-running cut-out controls also. Compressed air 
fibm a container which is kept charged to 300 lb./sq. in. by a Heywood 
mounted on the starboard inboard engine. A pressure maintaining 

to 100-110 lb.isq. in., is fitted in the supply line to all the services 
t the brakes to ensure that sufficient pressure is always reserved for brake 
tion by cutting off the other services if the pressure falls to the set figure. 
vorking pressure of the wheel brakes is 80 lb./sq. in., so that in the event 

of e compression failing it is possible to obtain several applications of the 
brakes from the container. 

28. A pipe-line from the compressor runs to the pressure regulating valve 
on the rear face of the fireproof bulkhead through an oil and water trap on the 
auxiliaries panel between the undercarriage support beams. The pipe is then 
continued inboard along the front spar and fon\·ard on the starboard side of the 

1-".5.;2 
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fuselage to the air container mounted just aft of the front turret. From the 
container the air is delivered through a filter on the port side to the various 
services. The installation of the system is illustrated iJ\ Sect. 4, Chap. 3. 

Brakes system 
29. The brakes are applied by operating the lever on the pilot's handwheel, 

and differential action is obtained by means of a Dunlop relay valve mounte 
on fuselage former F, and connected to the port rudder pedal arm by a r 
Air is delivered through the filter to the differential relay valve. Two . 

. run aft' from the relay valve to the front spar, and outboard to the 
starboard wheel brake units. A triple pressure gauge on the pilot's ins 
panel connected to each of these lines and to the delivery to t relay 'e 
indicates the pressure in the container and in each of the br ~i s. 
The description, operation and maintenance of the units inclubrake 
system will be found in A.P.1519, Vol. I and A.P.2337, Vol. 

Radiator flap system 
30. The pneumatic rams operating the radiator 

pipe-line which is connected to the supply to the 
valve. The pipe line leads to a pressure main . 
the port side of the fuselage nose adjacent., t 

upplied by a 
vstem differential 

e . (see para. 27) on 
d thence aft on the 

port side of the bomb compartment and out ea<;h direction along the 
c control of the pneumatic front spar. For details of the operation and 

rams, see A.P.2140B, C and D, Vol. 1. 

Supercharger controls 
31. The two-speed superchar 

electro-pneumatic ram for whi 
flap system at a connectio 
installation, see Sect. 6 and: 
C and D, Vol. 1. 

of each engine is operated by an 
supply is taken from the radiator 

reproof bulkhead. For the electrical 
d for details of the control, see A.P.2140B. 

t-out controls of Merlin 28 or 38 engines are also 
rated. The air supply is taken from aT-piece in 

speed supercharger control. For the electrical installation, 
, and for details of the control, see A.P.2140B, C and D, 

charging of the cylinder is controlled by the pressure-regulating 
the pressure reaches 300-320 lb./sq. in. the back pressure opens 

msopen, a valve, which releases the air in the delivery line, allowing 
mpressor to idle. \Vhen the pressure in the container falls to 270-280 

sq. in. the valve closes and charging recommences. The container ma\' 
Iso be charged from an external supply, through a charging connection on 

the auxiliaries panel in the starboard inboard nacelle. 

P272.1 M /587 7/~3 3950 C.'\: P Gp. 1 
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23. Emergency operation of jettison systeln.-In the event of the failure of 
the engine-driven pumps, the system can be operated by the hand pump on the 
port side of the fuselage. The hydraulic acculmuator, if fully charged, also 
provides a means of operating the system. 

lbdraulic SJBtem-Tarreta 
General 

24. Four hydraulically-operated rotating gun turrets are fitted: 
the nose (type F.N.5), one in the top of the fuselage rear centre port 
F.N.50), one in the bottom of the fuselage rear· centre portion 
and one in the rear end of the fuselage (type F.N.20). A turret p 
on each of the four engines, the port inboard and outboard urn 
lower mid and rear turrets respectively, and the star inhoa and out-
board pumps supplying the front and upper mid tu speOtively. The 
circuits are illustrated in fig. 2 and in Sect. 4, Chap. 3. . 

25. Each circuit is fitted with a high pressure 
of the fireproof bulkhead, and with a recuperato 
The oil pressure is controlled by the recuperato 

on the rear face 
ter in the fuselage. 

ts also as a reservoir. 
e rear turret circuit just 
, connected to the turret 

plane front spar. The filter 
ed on the starboard side of the 

tar board side at the flare station 
n the port side at ,the flare station. 
each circuit near the turret. For 

see A.P.1659A. 

A low pressure relief valve is also incorpor 
forward of the turret, and an external ro 
by separate pipes, is fitted just forwiJd 
and recuperator for the front turret ~ 
fuselage nose, for the upper mid tur 
and for the lower mid turret and r 
Pressure gauge test coupli 
details of the recuperators 

26. When the lower 
are connected together 

s not fitted the ends of the hydraulic pipes 
pipe at the Avery couplings above the turret. 

'l:l. system (see fig. 3) of the aeroplane operates the Dunlop-
d the thermostatically-controlled pneumatic rams which 

he radiator flaps. Compressed air is supplied from a container 
rged to 300 Ib./sq. in. by a Heywood compressor mounted on 

inboard engine. The working pressure of the wheel brakes is 
., so that in the event of the compressor failing, it is possible to 

eral applications of the brakes from the container. The brakes are 
y operating a lever on the pilot's hand wheel. and differential action is 

ned by means of a Dunlop rela~' valve mounted on fuselage former F and 
nected to the port rudder pedal arm by a rod. The installation of the s~·stem 
own in Sect. 4, Chap. 3. 

Brakes BJBtem 
28. A pipe-line from the compressor runs through a pressure regulating 

valve on the rear face of the fireproof bulkhead to an oil and water trap on the 
auxiliaries panel between the main wheel unit supporting beams. The pipe is 
then continued inboard along the front spar and forward on the starboard side 
to the air container mounted just aft of the front turret. From the container 
the air is delivered through a filter on the port side to the differenti~1 relay 

F.S.j3 



vah·e. Two pipe-lines run aft from the relay valve to the front spar, and out
board to the port and starboard wheel brake units. A triple pressure gauge on 
the pilot's instrument panel is connected to each of these lines and to the 
delivery to the relay valve indicates the pressure in the container and in each of 
the brake supply lines. The description, operation and maintenance of the units 
included in the brake svstem will be found in A.P.15t9, Vol. I and A.P.2337, 
Yol. I. . 

Radiator ftaPl BJBtem 
29. The pneumatic rams operating the radiator flaps are connected to a 

pipe-line which runs aft froni the pipe leading from the container to the relay 
,·alve. and outboard in each direction along the front spar. For details of th 
operation and thermostatic control of the pneumatic rams see A.P.2t40A, Vol 

Air charging 

311. The charging of the cylinder is controlled by the press 
,·alve. When the pressure reaches 300-320 lb./sq. in. the back p 
and retains open, a valve, which releases the air in the deliver 
the compressor to idle. When the pressure in the containe 
lb./sq. in. the valve closes and charging recommences. The 
be charged from an external supply, through a chargi 
auxiliaries panel in the starboard inboard nacelle. 
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I. Whe~e a number of symbols is enc losed 
in a dottt"d frame. the ':omponE.'nts 
representc:'d by the symbols are actually 
built in one unit. 

2.Where a n:Jmber of r.omponents are 
t::onnected in parallel,or.l), one is drawn 
but thp. number off is indicated. 

"
Em~gency 

air 
container 
J"/ 

3.Single arrows on pipe lines indicate the 
direction of flow. but do not mean that 
flow is always taking place. Double arrows 
point!'ng in the sam~ directio~ indic~te th~t 
fluid IS always flOWing when the engine-driven . 
pump is working. Two arrows pointing in o Non·return 
opposite directions indicate that flow takes ~valve 
place in both directions.Arrows are not t----.--
drawn inside a frame enclosing cl number of I 
symbols, i r----:~--~r 

Key 

er Hand pump I 
@Non-returnvalve 

~ Relief valve 

® Transfer valve 

{::::: ~ Filter 

I 
I 

Four bomb 
door jacks 

~L HYDRAULIC CIRCUIT DIAGRAM 

Hand pump .. ---_.. "\ 

Pres~ufe: 
rehef . 
valve 

850 ! 251b/sq. in. 

tor air 
Intake jacks 

Two fuel 
tanks 

Cut-out pressure 800 Ib/sq.in. 
Cut-in pressure 180Ib/sq.in. 

FIG. 
I 
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SEC'l'IOR 10 

ELEC'1'BICAL AlID RADIO IDTALLATlO~DESC1UPTIOll 

General 
1. This Section gives a description of the electrical installation together 

with the position in'the aircraft of the main components. Wiring and theoretical 
diagrams. notes on access to components. and maintenance notes on those items 
peculiar to. this aircraft. are given in Sect. 6. Components which are described 
m other publications are only referred to in this Section. For the bonding 
of the system. reference should be made to Sect. 6. 

2. The installation consists of two supply units. connected in parallel. 
the various circuits. A 24-volt generator charging two 12-volt ul 
connected in series through a voltage regulator and a cut-out. fo up.-y 
unit. . 

EJectrical serrice8 panel 
3. This panel is mounted on the starboard side of the f 

of the front spar. The interior of the panel is used 
contains four rows of eight fuses. numbered 1 to 32. 
the electrical services instruments consisting of tw 
two cut-outs and two main 60 amp. fnaes, two 4Wi 
and a switch for the headlamp. 

lunction boDl 
4. There are nine junction boxes 

3,6. 8 and 12. They are positioned 
JB.1. on the front spar 

inboard engin 

forward 
box, and 

1 also contains 
, one voltmeter, 

e generator fields 

JB.2. On the front t to the centre-line of the starboard 

JB.4. 
JB.5. 
JB.7. 

inboard e 
On 
o 
o 

m the port wing tip, at rib 4. 
in the starboard wing tip, at rib 4. 

ard side of the fuselage just forward of the 
I services panel. 

of the upper mid turret on the port side of the fuselage 

t aft of the emetgency exit in the centre section roof. 
the front spar web at the centre-line of the aircraft. 

On the starboard side of the cockpit aft of the pilot's instrument 
panel. 

Charging aM distribuliOfl.-Tbe power for the electrical services is 
p·ed by two 24-volt, 1,000 watt, engine-driven D.e. generators, type K, 
unted one on each inboard engine. Suppresaors, type 0, are mounted on the 

inboard engine fireproof bulkheads, and voltage regulators, type A, are located 
jost below the electrical services panel. The outputs are fed through 
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cut-outs. type F. in the panel and hvo SO-amp. fuses to two 50-0-50 ammeters 
in circuit with the accumulators. The latter comprise two 24-volt 40 Ah. 
accumulators (each 2-12-volt 40 Ah. connected in series) connected in parallel 
and carried in trays on the starboard side of the main floor. just aft of the fro t 
spar. For full details of items of equipment used in this circuit reference sho 
be made to A.P.I095. 

S. Engine-starting and ignition.-The starter motors (C.A.4750) are I 
on the starboard side of the engines. below the hand-turning gear. 
controlled by push-switches on the pilot's instrument panel. throu 
fitted on a ground starter socket and relay panel situated at the 
spar at the inboard engine nacelles. Both booster coils. one 
front face of each fireproof bulkhead. near the top. are connec 
isolating spark gap mounted on the engine and are 0 irc 
starting operation. 

7. The engine ignition switches are mounted ne 
instrument panel. to the right of the undercarriag 
para. ] 3). Two magnetos are provided at the fro 
only the starting magneto is boosted. For furt 

e of the pilot's 
switch (see also 

h engine. of which 
of components used 

nd A.P.2140A. in this circuit reference should be made to . 

8. Propeller !eathering.-The four c 
right-hand side of the pilot's instru = 

ground starter and relay panel, and a 
side of the engine. near the front 

ches are mounted on the 
lays are incorporated in the 

switch is fitted on the starboard 
ering pumps are mounted in the 

engine sub-frames. 

9. When the cockpit 
by the solenoid coils. th 
pressure switches. The 
controls the feathering 
rising oil pressure 0 

consequently the . 

epressed they are retained in position 
returns of which are taken through the 

of the push-switch closes the relay which 
en the feathering action is completed the 

essure switch. thus allowing the push-switch and 
turn to their normal positions. When it is required 

lIer. the feathering push-switch must be held in the 
der to allow the pump to build up the greater pressure 

ation. 

to unfeath 
depresse 
required 

1O.~T uit can he tested by connecting an external supply to the 
ground=su socket provided for starting. Tests must always be made with 

h = d accumulator. or damage to the solenoid switches will result. 
r~ details of equipment used in this circuit reference should be made 

40A. 

Flap indicator.-The flap indicator (Smith's code 26 F.L.) is mounted 
he pilot's instrument panel. and above the indicator is an ON-OFF switch. 
an~mitter (Smith's code 27 F.L.) is fitted to a bracket helow rib 31 in the 

trailing edge of the port centre section main plane. and is connected to the 
flap by ~n arm which incorporates an adju~ting screw. 

12. Fire extinguishers.-The fire extinguishing system for the engines 
consists of an electrically-operated extinguisher cylinder, )Ik. HA. mounted 
hehind the front spar in each inboard nacelle and on the sub-frame in each 
outboard nacelle, and controlled by either the four push-switches on the pilot's 
instrument panel. the two flame switches on each fireproof bulkhead, the gravity 
switch or the impact switch. The two latter switches are located on the !'tar-

F.S./2 



board side of the fuselage nose, on formers H 'arid J, respectively. The negative 
return from the gravity switch is taken through the "locked DOWN" side of 
the undercarriage indicator DOWN switches, so that the gravity switch is 
rendered inoperative when the undercarriage is locked up. For further details 
of this circuit, reference should be made to A.P.1464B. . 

13 .. Untlncarriage indicator.-The undercarriage indicator (Dowty No. 6153) 
is mounted on the pilot's instrument panel, and gives the following indications 
for the various positions of the undercarriage:-

Undercarriage locked UP 
Undercarriage unlocked 
Undercarriage locked DOWN 

~o lights 
Red lights 
Green lights 

A master switch is mounted adjacent to the ignition switches, and fitt~d 
a bar which prevents the ignition being switched O~ until the rri 
indicator has been switched ON. Conversely, the latter cannot tch~ 
OFF before the ignition. Below the master s\\;tch is a chan . ch 
provided to bring into operation a reserve set of green lamps s oimal 
set fail. An additional set of red lamps is wired in parallel 
set and lights with them. 

14. The indicator is operated by the undercarriage OWN switches 
(Pye Universal 83460-2). The two LP switches 0 tches in each 
nacelle, which are used as ON-OFF switches, are ~ rallel, and remain 
in the ON position until the undercarriage is lockl e igh~ will therefore 
show until both latches on each undercarriage been locked. The two 
DOWN switches which are fitted in the locki , are used as two-wav 
switches, and are connected in series, the green lights for each 
undercarriage unit cannot indicate ches have been operated. 
The negative return of the green la ected through one side of the 
DOWN switches, and that of the re rough the UP switches and the 
other side of the DOWN switc ng horn, which is mounted below 
the port cockpit rail, isconnec with a throttle switch in the engine 
control pedestal and the red of the DOWN switches. The throttle 
switch closes if the throttle an one-third open, and if the undercarriage 
is in any position exc OWN the circuit will be completed through 
the DOWN switch arning horn will sound. A test lamp and test 
push-switch for the ounted on the port cockpit rail. 

15. Generalllth turret supplies.-The general lighting services are 
fed from one e, wi!: the exceptions mentioned below, and the following 
lamps are fit iffloodlamps, type B, are provided for the pilot (one on a 
separate single floodlamps for the wireless operator's station, for 
the D.F r the electrical services panel. A cabin lamp is fitted on the 
po nose, at the wireless operator's station, at the rest station, just 

par, at the flare station, on the port side just forward of the main 
forward of the draught proof doors. A switch at the main door 

~ he lamp on the opposite side. Two cockpit lamps, ~Ik. H, are fitted 
front former for the bomb aimer, and a cockpit lamp is provided on each 
following panels:-Bomb aimer's port and starboard panels, air observer's 

el (connected to the pilot's separate floodlamp fuse) and navigator's panel. 
An angle poise chartboard lamp (Terry type L.315) is provided for the navigator's 
table. 
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16. Navigation lamps.-The navigation lamps, type A, in the tail and wing 
tips are connected in parallel and are controlled by ~ switch, type B, on the 
port side of the pilot's auxiliary panel. 

17. HeadJam,p.-The headlamp, type B, is mounted in the nose on the fr 
former, and is controlled by a three-way switch on the electrical services a 
which enables it to be switched in parallel with either the navigation 
downward identification lamps. 

18. Identification lamps.-A single upward and three downward 
cation lamps, type C, are located above and below the forward en 
section of the fuselage respectively, and are controlled by an 
switchbox, No. 2, Mk. Ill, on the right-hand side of the pil ument 

, bv the 
the left

~ps may be 

panel. The three downward lamps can be cQntrolled . nd 
three-unit switchbQx, Type n, above the identificatio 
hand side of the instrument panel. The upward and d 
used singly or together through the key or on STEA 

19. Recognition lamps.-The three recogniti 
the lamp at the rear end of the fuselage are 
switchbox, No. 2, l\lk. 111, on the pilot's inst 

each wing tip and 
bv an identification 

anel inlmedi~tely in front 
e switchbox is connected. 

, green or yellow, must be 
of the control column. Only the downward 
The colour of the wing tip recognition 
selected before flight by a three-wa' A, fitted on the electrical 
services panel. 

20. Intercommunication call 
at the following positions: = 
nose near the bomb aimer'= 
gator's instrument panel, 
station, at the rest sta . 
forward face of the A. 

11 lamp switch boxes are provided 
rret, on the port side of the fuselage 

e pilot's panel (port side), on the navi-
o the window at the wireless operator's 

e) on fo~er 10, at the flare station on the 
racket, in the upper mid turret, for the lower 

turret between for 26, and in the rear turret. . 

21. The call "'1 chboxes each contain a switch in series with a lamp, 
and are int that when any switch is pressed all lamps will light. 
The swit cted in parallel between a positive supply and a connection 
to which also are wired in parallel, and which provides a positive 
supply ~o lamps when any switch is pressed. All the lamps are also 
connected rallel to negative. In the front and rear turrets the supply is 

<>et the general turret supply, and in the remainder of the system 
ear gunner's panel. For further details, see A.P.I09S. 

Heated gloves.-The heated glove sockets are connected to terminal 
at the following positions:-for the bomb aimer, on the panel on the 

side of the nose between formers Hand J, just forward of the ON-OFF 
h controlling the system; for the first pilot, on the port side below the 

cockpit rail between formers D and E; for the second pilot and air observer, 
at the rear inner corner of the pilot's floor; for the navigator, below the edge 
of the table near the seat pivot tube; and for the wireless operator on the {ace 
of former 5 to the left of his seat. Only the red, green and blue terminals of 
the sockets are used. For further details, see A.P.I09S. 

23. Camera heating.-Two sockets for camera heating are provided on a 
panel between formers G and H, below the port instrument panel in the nose. 
The plugs are connected to the supply for the heated gloves circuit. 

F.S./3 



24. Heated bomb gear.-Heating is provided for the centre bomb gear 
housing in the intennediate centre portion of the fuselage. This housing is 
arranged to carry large sectional bombs. An ON-OFF switch controlling the 
heating circuit is mounted above the rear end of the bomb aimer's starboard 
panel. 

25. Landing lamps.-Two 240-watt, type J, landing lamps are fitted in 
the port outer main plane. The lamps are retracted and extended electrically 
by means of 2 two-way and OFF switches on the pilot's il}strument panel. 
A high or low position depending on what the lamp is to be used for, may be 
selected by means of the two-way and OFF switch. To prevent the lamp being 
extended when the aeroplane is travelling at high speeds and consequent 
damage to the wing, a clutch which slips at a speed of 150 miles an hour It 
been included in the gearing. 

26. Pressure head.-The pressure head, Mk. \'IllD, is located 
side of the nose, and the switch, type H, controlling the heating circ 
on the air observer's instrument panel. For further information, 

27. Automatic controls supply.-The supply to the auto 
taken through a switch, type B. on the pilot's port auxiliary 
information, see A.P.1469A. 

28. ElIgine-speed indicators.-The engine-speed 
the centre of the pilot's instrument panel, and the 
the top of each fireproof bulkhead on the port 
appropriate generator form a closed independent 
only when the generator is turned by the en . 
A.P.1275. 

re mounted in 
are mounted at 

h indicator and 
in which current flows 
rther infonnation, see 

29. Fuel contents gauges.-Si..x fu 
the air observer·s. instrument panel, 
switched O!\ when a reading is requ 
tank. For further information, se 

ges, type 100, are fitted on 
\'ith a switch which must be 

ansmitter is fitted in each fuel 

30. Oil dilutiOn.-This 
type C, for each engine, m 
push button switches n 
information, see A. 

31. Dinghy injl 
stowage in the st..-

onsists of a solenoid-operated valve, 
he engine. The valves are operated by 

observer's instrument panel. For further 

operating head, type H, is provided in the dinghy 
ailing edge of the centre section main plane, and 

an immersion . n the floor on the starboard side of former G in the 
fuselage nose. 
when its plat 

ersion switch completes the circuit to the operating head 
mersed in water. For further details, see A.P.1464B. 

ressure warning lamps.-Four fuel pressure warning lamps, 
unted on the air observer's panel, and are connected through 
d on the port side of the engine struts to pressure-operated 
main fuel systems. The pressure-switch unit is operated by the 

f the fuel on a diaphragm which holds open a pair of contacts. When 
I pressure drops below 6 Ib./sq. in. the contacts close and complete the 

p circuit. The system is fed from the switch controlling the fuel contents 
ga ges system, and this switch must be ON if warning of a drop in fuel pressure 
is to be given. For further details, see A.P.1275. 
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33. A utom,,"c bomb sighJ.-A mounting is provided in the front of the 
fuselage nose for either an automatic bomb sight, Mk. 11, or a course-setting 
bomb sight, Mk. IX.A. An azimuth bracket, Mk. I is located just below and aft 
of the bomb sight, and between the azimuth bracket and the port side are 
mounted a two-way push-switch and an ON-OFF switch for the steer~ 
indicator. Below these switches is a control panel. Also mounted on th 
side of the nose are an azimuth gyro, Mk. 11, and a suppressor, type B. 
steering indicator Mk. I.N .A. is fitted near the centre of the pilot:s ins 
panel. 

34. D.R. compass.-The master compass, Mk. I, is mounted on 
side of the fuselage just forward of the main entrance door, and is 
compass junction box on the aft side of the transport joint at i . 
transport joints of the cables are formed by double-end at fo rs 6 and 
12, and at the nose former E. The supply from the elec .~ panel i,s fed 
through a suppressor, type B, to a distributor box, type nted forward 
of the panel. The variation setting corrector, Mk. in the fuselage 
roof at the navigator's station, between formers 2 and 'gator's repeater 
is mounted on the navigator's instrument panel. epeater is mounted 
above, and the control panel at the bottom left- the pilot's instrument 
panel. A three-way junction box, type A, i le to the pilot's repeater, 
is mounted on the starboard side of the fu e forward end of the main 
Boor, and from this and the main distsib nections are run to a 5-way 
junction box, type A, below the bomber' strument panel, making provision 
for the course-setting bomb sight at 

35. Camera.-The cam 
portion of the fuselage on t\lf 
the bulkhead behind the came 
control panel, type 35, is 

is mounted at the rear of the nose 
d the motor unit, type B, at the top of 

ch it is connected by ~ Bexible drive. The 
n the bomber's port instrument panel, and 

ntrol is on the starboard cockpit rail. For the pilot's push-switch 
further details see A. 

36. Bomb fi eqse.-The following units are fitted on the bomber's 
starboard atic distributor, type VI, selector switchbox, type F, 
fuzing x, type C, a preselector switch unit, 16-point, and two 
firing SWl for plugs on the automatic bomb sight and the bomber's 
firing s~it firing switch is also incorporated in the left side of the pilot's 
hand-\V'liee jettison switch, type H, and the jettison "pull" handle for 
op ~ selector switchbox jettison bars are mounted together on the 
ri Side of the pilot's instrument panel. 

F.S./4 

. The junction boxes for the bomb fuzing and release gear are referenced 
a series of letters and are positioned as follows below the main Boor:-

JB.A At the front end of the bomb compartment. 
JB.B Just forward of the front spar. 
JB.C Just aft of the rear spar. 
JB.D Between the Boor cross-members at formers 1 and 2. 
JB.E Between the Boor cross-members at formers 4 and 5. 
JB.F Between the Boor cross-members at formers 10 and 11. 
JB.G Between the Boor cross-members at formers 15 and 16. 
JB.H At the rear end of the bomb compartment. 
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38. The release positive terminals in all the junction boxes are referenced by 
the number of the bomb positions to which they apply. It should be noted that 
these numbers refer to the selector switches, and coincide with the sequence 
of numbers by which the bomb gear housings are referenced. In the fuse box 
JB.A three fuzes are provided in the release negatives and three in the fuzing 
negatives. In order to prevent the release of bombs when the bomb doors are 
closed, safety switches are provided in the positive and negative supplies. The 
switches are mounted on the rear face of the bulkhead at the front end of th 
bomb compartment, and remain in the OFF position while the doors are closed 
For further details, see A.P.I09S. 

39. Immersed fuel pumps.-These are fitted to each tank 
exception of the outer tanks, are wired through a suppressor 
nacelle. They are controlled by separate switches mounted 0 
panel. A socket into which an ammeter may be plugged for 
is mounted adjacent to the switches. 

40. Propeller de-icing.-The electrical equipment for 
consists of a combined pump and motor fitted on 

e propellers 
of the front 

'ch run the fluid 
t to and in circuit 
pump and motor 

'tches, situated in the 
starboard side. 

spar behind the port and starboard inboard engines, 
feed lines for inboard and outboard engines. Fitt 
with each pump and motor is a suppressor,~ 
circuits are controlled through two rheosta 
fuselage centre-section, behind th~ front s 

41. Radiator ftaps.-The flaps ~ 
electra-magnetic valve and a therm4[ 
that the radiator Baps are autom 

ectrically controlled by an 
at each engine, which ensure 

ned and closed. 

41A. Radiator shutter conlY 
shutter to be opened before 
control into operation. Th 

These switches enable the radiator 
warm enough to being the automatic 

ounted on the starboard cockpit rail just 
aft of the pilot's instru 

41B. Two-sp 
electro-pneumatic 
electro-magnetic v 
panel. Anotheres 
a link so t 

controls.-The control is operated by an 
engine (see Sect. 9 for pneumatic system). The 

e operated by a switch on the pilot's instrument 
side by side with the first and is connected to it by 

tches operate together. A red warning lamp, adjacent 
ontrolled by the second switch, is connected through the 

ircuit, of which the negative return is made through the 
side of the undercarriage indicator DOWN switches. The 

so as to light if the F.S. position is selected on the switches, when 

to the swit 
fire ex . 
"lock 
I 

s are down, i.e. when the aircraft is on the ground. 

ow-running cut-out controls.-Electro-pneumaticaUy operated slow
cut-out controls are provided on Mk. III aircraft only and are operated 

our switches mounted on the pilot's instrument panel just above the engine 
~ er switches. The switches are protected by a metal bar which prevents 
accidental operation. The wiring for these controls is also included in later 
Mk. I aircraft, but in these, a terminal block is provided on the panel in place 
of the operating switches. For notes on the pneumatic system, see Sect. 9. 
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42. Undercarriage indicalor.-The indicator is illustrated in Sect. 6, fig. 32. 
The terminal cover (A) at the rear is attached to the terminal block (B) by 
four captive screws (P), and is detachable to give access to the cable connecti 
in block (B). The latter is permanently wired to the spring plunger assembly ( 
and these two parts are secured to the instrument case (D) by the two re . 
screws (E). The removable lamp mounting (H) carries lamps (G), so . 
that their centre contacts and the common contact stud (W) press ag 
spring plunger contacts (F). The dial assembly unit (J) has pe 
attached to it the spider (K), the webs of wh:ch locate in the Jhe 
lamp mounting (H), forming light-tight cells. A dimming sc lch 
can be partially rotated by the pilot by a knob (V), is provi e dial 
assembly, and is pierced in the same way as the dial. Th een e turned 
to the DAY position, in which the apertures in the dial ~ coincide, 
permitting the full light intensity of the lamps to illu =lour screens 
(L), or to the NIGHT position, in which the dial aM vered by the 
dimming screen, thus reducing the illumination. 'r, ounting (H) and 
dial and spider assembly (J) and (K) are retained . y the bezel ring (0) 
which is screwed on to the front of the case. 

43. Warnixg hom.-This unit, which' 
indicator system, is illustrated in Sect. 6 

ated in the undercarriage 
d comprises two assemblies, 

namely:-
(i) The unit proper, and 
(ii) A moulded housing. 

Sound is emitted by a v' 
proper comprises a main 

F.S./4A 

P2582 M IC'13 7/C3 3950 cap Gp. t 

striking a steel diaphragm. The unit 
(B) to the front of which the diaphragm 

(Continued on ne.d leaf) 
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is rigidly attached. The main assembly carries also the magn~t winding, through 
the centre of which passes the vibrating plunger. An armature and plunger (H) 
are carried on a flexible spring assembly. When the bobbin winding is energised 
the armature is attracted towards it, causing the plunger to strike the diaphragm, 
and also operating a conventional type of make-and-break device. The breaking 
of the circuit allows the armature to return to its original position when the 
contacts again close and the cycle is repeated. The plunger and the make-and~ 
break can be adjusted to obtain the optimum output of sound, which largely 
depends on the rapidity of the vibration and the force with which the plunger 
strikes the diaphragm. 

44. The magnet winding is centrally located on the main assembly p 
Two drag punched arms carry the flat spring and armature -assembly. a 
above the flat springs, a resistance wound on a mica former and h ositi 
by the contact studs (L). The object of the resistance. which is ed 4n 
shunt across the make-and·break contacts, is to obviate spark in . e-
and-break device is built of alternate metal and insulating parts= 
by the two studs (~I). and is adjusted by means of the scr IJ\ 

45. Two connecting wires are attached to two termi 
and to two shrouded terminals at the rear of the mou 
are carried in an integrally moulded housing with a 
(F). The cover, which is secured by three cap~e 

nit proper 
The terminals 

e moulded cover 
, clamps the cable 

provided to relie\'e the 
ragm. The aperture is 

the ignition of explosive 
studs (J) and locknuts (D). 

in position. A large aperture in the back of the 
internal air pressure set up by the vibration 
protected by safety wire gauze which also gu 
vapours. The unit proper is secured in= 
The polarity of the connections is im = 

, 
46. Unde,.ca,.,.iage indicator s switch comprises two independ-

ently operated sections in one amely, a single-pole double-throw 
ON-OFF section which contr ply to the indicating svstem, and a 

tP0uble-pole double-throw secti cted to the duplicated lamps illuminating 
the green apertures or. The latter is used to bring spare lamps 
into circuit when re .6, fig. 33). The sliding bar (N) is operated 
b\' the ON-OFF and interferes with the ignition switches in a 
\\:av that ensures t undercarriage indicator system is always operative 
whilst the aeropl~e flown (see para. 15). Both sections of the switch 
are of the ~.. slo make-and-break type and the contacts (0) are silver 
plated. Te i1Jgs (j) hold the levers in one position or the other, but 
failure of g5 will not render the switch inoperative. The cable connec-

erminals (G) at the rear, the terminals being provided with 
ud (F) and cover (E). 

Inte,.communication.-This system is operated in conjunction with the 
ifier A.1134, on the rear face of the wireless operator's panel, and the 

R.9F on the floor below the navigator's table. Tel-mic sockets are prodded 
a the following positions:-
Bomb aimer Port side of the fuselage nose. 
Front gunner 
First pilot 

1'.5./5 

In turret. 
At the front edge of the seat. 



Second pilot Uelow the starboard cockpit rail, forward of the 
observer's instrument panel. 

Air observer-navigator 

Wireless operator 
Above the table on the port side of the fuselage roof. 
On the wireless operator's table. 

Rest station Between formers 9 and 10 on the port side of the 
fuselage roof. 

Flare station 
tOpper mid turret 

Lower mid turret 
Rear gunner 

On former 22 on the port side. 
In the turret. 

On the cross-member below the upper turr 
In the turret. 

48. The intercommunication junction boxes are referenced 
as follows:- . 

jB.\\''-\ 

jB.\\'B 
jB.WC 

jB.WD 

jB.WE 
jB.\\'F 

In the fuselage nose below the bomb 
panel 

Below the starboard cockpit 
instrument panel. 

On the port side of the fusel 
main !toor. 

On the main !toor ~w 
Above the navigator' 

roof, between f 
side of the fuselage 

jB.WG Port fusela~ 

49. T.1164-R.1155 in'll 
receiver are mounted on t 
verselv across the table 

e wireless operator's transmitter and 
of the radio panel, which is fitted trans

ireless operator. The sets may be connected 
on the starboard side or to the trailing aerial, b)~ 
d or aerial switch. The winch for the trailing 

e reel, is located on the port side below the table, 
ess operator's seat. An H.T. power unit, type 33A, an 
A, and a relay, type 220, are mounted on a stool on the 

, beneath the table. 

to either the main fi. 
means of the aeria 
aerial, together 
just forwa 
L.T. po 
main !t 

igator's R.1155 is mounted on the forward side of the radio 
is nnected directly to the D.F. loop, or to the rear section of the 
fierial. Two visual indicators are provided in conjunction with this 

n, one for the navigator mounted on the radio panel immediately 
R.1155, and one for the pilot above his main instrument panel on the 

mounting as the D.R. repeater. A switch is provided on each side of the 
panel, enabling the navigator or the wireless operator to switch this 

ver through to the latter. The electrical supply is from the H.T. and L.T. 
power units referred to in para. 49. 

51. T.R.9F.-The T.R.9F is mounted on a stool on the !toor below the table, 
near the forward end and adjacent to the fuselage side. It is connected to the 
forward section of the port fixed aerial. The H.T. supply may be provided by 
a battery stowed internally, or by a power unit, type 173, similarly stowed. 
A switch on the navigator's panel and a connection are provided for fitting a 
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power unit when desired. The L.T. supply is from a 2-volt accumulator which 
is stowed, with a spare accumulator, in a crate beneath the table. In the same 
stowage are two 2-volt accumulators (one a spare) and an H.T. battery for use 
with the amplifier and crystal monitor, which are fitted on the left-hand side of 
the rear face of the radio installation panel. The remote control unit is mounted 
on the canopy structure immediately ahove the pilot, and the NORMAL
SPECIAL switch is on the pilot's port auxiliary instrument panel. 

52. Beam approach installation.-This equipment is installed in the rear 
centre portion of the fuselage at the flare shtion, and is mounted on a platform 
between the flare chute and the bulkhead at former 22. The main receiv 
type R.ll24A, is on the port side, the signal receiver, type R.1l2SA, on 
starboard side, and the power unit, type 12, between them. The main junc 
box, type 7, is mounted above the signal receiver. The wave ch 
control is fitted on the A.R.I. SOOO hracket on the port side abov 
of the main floor, and the control hox (without the wave change 
mixer box, on the pilot's port auxiliary instrument panel. A 
the main receiver projects below the fuselage just forward of 
and the dipole aerial for the signal receiver is fitted on the 
front end of the rear fuselage. 

53. A.R.I. S033.-This installation is mounted a 
navigator's table. Unit "A" is mounted abov~ e recei ver below 

. supply is provided 
on the port outboard 

, and for the detonator 
nel, which is connected in 

nd JR.ll. A whip aerial is 
he n.F. loop. 

the table, and the control panel below the receiver 
by an SO-volt, 500-watt A.C. generator, type I 
engine. The L.T. supply for the generator, 
circuit is taken from a fuse box on the . 
duplicate to the general services supl 
fitted, projecting through the canopy 

I d with that for A.R.I. 5:>33 and 
avigator's panel. 'on the table at the 
t-hand !>;de of the pilot's main instru

54. The detonator circuit is i 
can be operated by pushllutton 
wireless operator's station, and 
ment panel. An impact sw' ed on the starboard side of the former J 

he detonator circuits, provided the isolating 
I turned to LIVE. Two warning lamps. con
e navigator's panel, and wi11light if the impact 

in the fuselage nose, 
switch on the navi 
nected in parallel, a 
switch should accide operated while the isolating switch is at SAFE. 

not affected by the isolating switch. The push button sWit 

55. A.R. 
just aft of 
former 

e receiver is mounted on the port side of the fuselage 
compartment, and the aerials extend on each side from 

tboard ends of the tail plane. The control unit is also on 
ve the end of the table at the wireless operator's station. and 

h is on the right-hand side of his main instrument panel. The 
t is interconnected wit'h that of the A.R.I 5033 and is operated 

e Impact switch and push buttons (see para. 54). 

the 
t 
d 

PI088 MISI67/249 7/42 800 C & P Gp. I 

F.S./6 



SECTION 11 

(1042) T5817/2487 25000 8/48 M86274 C & p 751 





May. 1942 A.P.I088A, VOL. I 
I SSfUtl untlt A .L. 8 

8BO'1!OR U-ABJIAIIDT AIm GBIBBAL EQUJPJIBI't 

Gun turret mountings-

Front turret 

Upper mid turret 

l.ower mid turret 

Rear turret 

Ammunition ducts 

Flare tube and extension 

Photographic equipment 

Positions of F.24 camera 

Dinghy installation •.. 

Fire extinguisi!er system 

Airscrew de-icing 

Window de-icing 

Cabin heating 

LIST OF CONTENTS 

";. .. 

LIST OF ILLUSTRATIONS 

Window de-ic;ing 

Cabin heating system 

Oxygen supply system 

B.B.P. equipment 

F.S.,I 

. ., 

5 

8 

9 

12 

16 

19 

20 

23 

27 

30 

33 

36 

39 

"Fig. 
1 

2 

3 

• 
5 

6 

7 

8 

9 



A.P.2082A, VOL. I 

SECTION ll-ARMA.MERT AND GElIERAL EQUlPMERT 

Gun turret mountings 
1. Front turret.-The front turret, type F.X.5, is mounted on a support 

ring (see Sect. 7, Chap. I, fig. 2), and forms the upper part of the nose <Yf the 
fuselage. Fuselage formers Hand J stop at the ring to which they are secured 
by means of brackets; a transverse channel member carries the rear edge of 
the ring, and a supporting angle passing round the ring extends aft to former E. 
The opening between the support ring and the channel member is covered by a 
draughtproof bulkhead with water-tight joints. Above this bulkhead and behind 
the turret is a concave panel forming a draughtscreen in the upper part of for 
G. From the angle between these two panels a drain pipe leads to the t 
mounting ring from which a second drain is taken to a ,'cnt on the. port 
The hydraulic service pipes enter the turret from above, in the c nd 
covered by a fairing. 

2. Upper mid tur,et.-The upper mid turret, type F.X.50, 
the top of the fuselage rear centre portion between formers 24 a 
Chap. I, fig. 3). The support ring is carried by two angl 
which extcnd between formers 23 and 27 and are attache 
intermediate formers, and by two channel section 

ngerons, 
ops of the 

members at 
he ends of the 

rs 24:\ and 26A. 
formers 24 and 26 

formcrs 24 and 26. The skin and stringers of the fusela 
fairing plate round the turret, are supported by 
These are fitted betwecn the longerons, forwarrr 
respectively, and are of channel section with . al lower flange and a 
top flange curved to the fuselage contour. tween the turret ring 

y horizontal deck plates, 
ided at the rear of the deck 

e support ring to an outlet on 

and the angles of the supporting fra 
which act also as stifieners. Drain 0 

plates, and a drain pipe leads from t 
the starboard side." 

the starboard side of the fuselage, 3 The services to the ttirret a 
leaving the gangway clear on e. A tube fittcd transversely across 

hydraulic pipes and electrical wiring for 
pIvoted tubular frame and supported by a 
side between formers 24 and 25, and when 

the fuselage side and secured by a catch. 

the fuselage at former 25, su 
the turret. A mounti 
cable, is also fitted on 
not in use is turne 

4. On the top ou 
fairing and gun t . 
on a wooden r" 
for transport 
former. 

face of the fuselage, round the turret. is a combined 
, extending from former 23 to 29, and supported 

airin~ is in two portions with the joints at former 27 
At this joint is fitted an additional channel section 

, ·tu"et.-The lower mid turret. type F.X.64, is mounted in 
portion of the fuselage between formers 24 and 27 (see Sect. 7, 
, where a ring of laminated ash is mounted in the floor of the 
d to formers 25 and 26 and to the floor intercostals. 

flanged turret mounting ring is secured to the inside of the ring by 
rews. Twelve support brackets are bolted to the inside of the turret 

nting ring, and to these the turret is secured by four quick-release pins, 
equally spaced. Wooden sealing pieces are fitted between each pair of support 
brackets. 
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7. The hydraulic feed and return pipes lead from the recuperator fitted on 
the starboard side of the fuselage between formers 23 and 24, to an Avery self
sealing coupling mounted on the transverse support tube below the upper mid 
turret. From this coupling flexible feed and return pipes are connected to the 
lower mid turret. 

8 .. Rear turre/.-The rear turret, type F.N.20, which forms the e 
rear e!ld of the fuselage, is mounted on a support ring aft of the end for 
(see Sect. 7, Chap. I, fig. 5). The ring is carried by an angle-section 
passing round the end of the fuselage and extending forward to former 
riveted to the skin and to brackets on the formers. A semi-circula 
member carries the forward portion of the ring, and tubular stru 
39 and 41 support it at each side and the front. Below .the tu 
fairing of the fuselage in which is fitted an inspection cov edi beneath 
the centre of the turret, giving access to the hydrauli nnections. 

IS supplied with 
see fig. 1.). On 

v means of brackets 

9. Ammunition due/s.-The rear turret has serv 
ammunition bv means of four ammunition boxes 
each side of the fuselage two boxes are attached t 
bolted to the floor members and to formers 20, 
light alloy sheet with channel-section ends 
strengthened by top-hat section stiffene 

2. - The boxes are of 
ms, the side panels being 
ch box a duct is led aft, 

rning under the outer duct. the inner duct on either side droppi~ 
The ducts curve down, bringing those arboard side below the door step, 

low the turret. Covers, secured 
f former 38. 

and continue along the fuselage to 
by spring clips, are fitted to the 

10. Standard ammunit' 
bolted to the formers. Th 
together, the pins being re 

sed and they are supported in brackets 
re jointed by means of end brackets pinned 
nd secured by a short chain to one of the 

brackets. 

11. 

Flare tu 

rounds, and each duct 600 rounds, i.e. 2,500 
guns. 

12. sance flare chute (see Sect. 4, Chap. 2, fig. 13) is located 
the main floor and is sUPlxlrted at each side by a tubular strut. 

u is a separate light alloy tube which is inserted into the top 
.~ and pushed down until the flange formed by an angle riveted 
ension tube rests on the top plate of the main tube. Two locating 
. the flange fit into slots in the top plate of the main tube to ensure 

positioning. 

Above the flange are two small brackets, facing aft, and above the 
ets the extension tube is cut a\yay for the remainder of its length forming 

an open channel. The brackets carry the flare release mechanism, which consists 
of a release trigger bracket on which are pivoted two parallel catch plates, 
connected by a distance tube at their upper ends. This distance tube forms the 
stop on which the flare is supported. The catch plates are locked by a spring
loaded slide which fits into slots in the release trigger bracket, but when raised 
allows the catch to be pulled back, thus releasing the flare. 

14. The fuze reel is mounted on a spindle in a bracket riveted to the top 
of the extension tube, a cable being wound on this reel and hooked to the top 

F.S./2 



of the flare. The cable is covered by a drum cover, and by a guard. The reel 
is held in contact with a friction washer by means of a spring, and should revolve 
under a load of 2 lb. ± 1 lb. applied at the cable. 

15. The extension tube is stowed on two hinged brackets on the starboard 
side of the fuselage at formers 17 and 19, and is secured in them by straps, a 
quick release strap being fitted at former 19. When not in use these brackets 
can be folded back against the fuselage, where they are retained by .spring 
catches. 

Photographic equipment 
16. The F.24 camera is mounted in the nose of the aeroplane on the port 

side, in front of the bulkhead at former E (see fig. 2). The camera rails fit i 
two brackets, in which they can slide horizontally at right-angles to the ce 
line of the fuselage; The brackets slide vertically on mounting tu s, wh 
are braced to the bulkhead by tubular struts. Six holes are . 
mounting tubes to receive screw pins for locking the camera at di"fJ 
The camera is mounted so that the optical axis is normal to the . 

17. An electric motor, mounted at the top of the bulk 
camera by means of a flexible drive and is controlled from 
aimer's panel. A socket is fitted on this panel for the 
pilot's push button control for the camera is mounted 
rail. The camera heating muff and lens cover are 
the camera heating panel, fitted below the bomb 

18. A circular window is provided directl 
information on photographic equipment, 

For further 

19. Positions of F.24 camera.-Th 
four positions, which are indicated b. 

be set in any of the following 
holes in ~he tubes:-

5 in. lens positi 
8 in. lens 

14 in. lens 
20 in. teleph to I 

Dinghy iDstallation 
(see fig. 3) consists of a box between ribs ~9 and 20. The dinghy 

31 in the starboarit t 
the ribs form· 
section stiffe 
corrugat 

edge of the centre section main plane, the webs of 
!ii ,and the ends being light-alloy panels with top.hat 
ecbottom is formed from a flat panel, strengthened bya 

eath. The lid, which contains an inspection window over 
the 0 
cha 

, is secured by a rubber angle strip, fitting into a built-up 
dge, permitting it to be forced off by the expansion of the dinghy 

ar n dioxide for inflation is contained in a bottle attached to the 
ut supported on two cradles whilst in the stowage. The operating 

s controlled automatically or by hand. An immersion switch on the 
board side inside the nose of the fuselage at former G automatically releases 

the dinghy on contact with water. Hand release is by a cord, supported in 
separate lengths of tube between formers 13 and 35, and operated by pulling 
down a loop between any two tubes or by. an external loop at former 34. 
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22. The dinghy is connected to the outboard cradle by 30 ft. of cord attached 
by a clove hitch to the dinghy handline. A hand pump ~or completing ~tion 
is stowed in the dinghy. A valise which is stowed in the dinghy box contains 
the following:-

Six tins of tomato j uiee 
Six ration tins (Rovril chocolate) 
Six sea markers 
One first-aid outfit 
Three distress . &Is . stgn 
Three hand shields 
Two dinghy paddles 

I'iI8 atiDcaiIIher BJRem 
23. The fire extinguisher system (see fig. 4) co 

electrically controlled system in the engine n 
extinguishers in the fuselage. For further inf 

automatic and ~ 

of six portable 
fire extinguishers, 

see A.P.l464B. 

i 24. A Graviner extinguisher is mO!!Dt 
the inboard engines on the rear face of t 
p;Lrtment, and those for the outboar 
ftexible pipe is lead through the fi 

engine nacelle, those for 
t spar, in the main wheel com
ttached to the sub-frame. A 
ead to a union at the rear of 

air intake and to perforated pipes 
power plant installation, see A.P. 

each engine, from which~ran 
on the engine. For further 
2140A. 

25. 
(i) 

(ii) 

(ill) 

provided, all electJ::ical, as follows:
nted on each fireproof bulkh~, operate the 

gine catches fire. . 
is mounted on former H on the. starboard side, in 
lage. This comes into circuit when the main wheel 

d, and automatically switches pn the e]$:tinguishers if 
e should turn over on to its back when landing. 
switch is mounted on former J, above the bomb aimer's 

d will operate under impact in the event of a crash. 
pilot can switch on any extinguisher from his instrument panel. 

portabl£.. extinguishers are provided in the fuselage, stowed in the 
g positions:- • 

In the nose on the port side, between formers G and H. 
On th~ port cockpit rail, forward of former B. 
On the forward face of a panel on the forward end of the naVigator's 
table. 

(iv) In the centre portion on the starboard side, aft of the electrical services 
panel. 

. (v) On the starboard side, between formers 27 and 28. 
(vi) On the port side, between formen 40 and 41. 

F.S./S 



Airscrew de-icing 
27. The airscrew de-icing system (see fig. 5) is arranged to pump a supply 

of de-icing fiuid to the airscrews and spread it along the blades. 

28. A supply tank of 5i- gallons capacity is mounted in each inboard nacelle 
behind the front spar and between the intermediate engine ribs. The tank is 
formed of welded aluminium sheet, and is strappell into mountings riveted to 
the skin, in which an access hole is provided for refilling. A dipstick is attached 
to the filler cap. The tap in the bottom surface is locked in the open position. 

29. A pipe is led from each tank to a Dunlop electric pump on the rear face 
of the front spar behind the inboard engine. The two pumps are separately 
controlled by rheostats on a small panel in the fuselage intermediate ce 
portion. The delivery pipe passes through the front spar web and divides 
branch leading directly to th~ inboard engine, and the other runnin outb 
through the leading edge of the outer plane to the outboard en . 
engine the pipe runs forward on the .starboard side to the jet an 

Window de-icing 
30. De-icing by means of a glycol spray is provided f 

screen and the bomb aimer's window (see fig. 6). The 
supply tank, two Rotax force feed hand pumps, and 
pipes. Standard de-icing fluid is used, D.T.D.406A, 

's wind
om prises a 

meter deliver\\ 
. 33C/62t. . 

3t. A tank of welded aluminium sheet 1> 
capacity is mounted in the fuselage nose on t 
It is also used as a step when passing from 
The pilot's pump is mounted on a woo . 

ately four gallons 
ard' side of the floor. 

mto the pilot's cockpit. 
to the pilot's floor on the 

de of the fuselage nose. The 
lch is returned by a spring at a 

e valve at the outlet. A setting of 
e a minute the pump delivers fluid 

t in use the pump handle is held down 
when the catch is released. 

port side and that for the bomb aimer 
pump is operated by pressing down t 
varying rate according to the setting 0 

If turns is recommended. V"llen 0 
at the rate of two pints an hour 
by a stirrup catch, and its acti 

dow a perforated pipe is fitted round the 
ds the fluid over the whole external surface. 

·vides and forms two nozzles above the upper 
rranged to direct the spray on to the windscreen. 
uid is dribbled from the nozzle and flung on to the 

in is heated by hot air from two radiators mounted on the front 
e inboard,engine nacelles and the fuselage, and connected with 
·ne cooling systems by flow and return pipes which are lagged 

cord (see fig. 7). For details of the coolant connections, see 
On each side, air enters a nostril which, with the short duct attached, 

al with the main plane hinged leading edge, and when the latter is closed 
= flanged end of the inlet duct makes contact with the sponge rubber seal at 

tlle end of the outboard duct which leads to the radiator. The outboard duct 
is mounted on the radiator and one of the front spar brackets; the inboard duct 
extends from the radiator to the control valve box, to which it is bolted. 
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34. The control valve box, which is a light alloy casting and is bolted to 
the fuselage side, has two outlets, one at the inboard end to supply hot air 
through an opening in the fuselage skin, the other at the bottom connected to 
the by-pass duct, by which the hot air can be discharged through a louvre bel 
the main plane leading.edge. The valve consists of a shutter, operated by a wo 
gear control from a knob adjacent to the inlet in the cabin, and arran 
close the inlet as the by-pass is opened. The passage of air through the r 
is therefore uninterrupted. Felt strips are fitted to the side edges of the 
and felt packing in the top of the casting. to form a seal. The by-p 
formed of upper and lower light-alloy castings, the upper casting bei 
to the valve box, and the lower, together with the exit louvre, a 
bottom of the hinged leading edge. A sponge rubber seal forms tI 
the two castings. 

35. Baffles are fitted over the inlets in the cabin in 
air. The rear of the fuselage is not heated, the ar 
former 8 being completed at the bottom with plywo 
the heated air in the front cabin. Extractor louv 
door by which the air flow can be controlled, ar 
fuselage nose. 

(bygen equipment 

o dUluse the hot 
bulkhead at 

n order to retain 
porating a sliding 

on each side of the 

36. The oxygen equipment con 
pressure pipe to a regulator on the p' 
pressure pipes to four manifolds 
carry the oxygen to the eco . 

een bottles connected by a high 
ment panel, and then by medium 

hese' manifolds low pressure pipes 
e various crew stations (see fig. 8). 

37. The bottles are m crate in the fuselage centre portion, the 
top of which forms the res chargjng connection mounted in the bomb 
compartment is con nee a feeding all the bottles and thus enables the 
bottles to be charged em oval. A stop valve is mounted 011 the oxygen 
crate from which a re pipe passes oxygen at a pressure of ],800 lb./sq. 
in. to the master the pilot's instrument panel. Oxygen leaving this 
regulator a essure, passes through light alloy pipes to four manifolds. 
From here is further reduced and passes through aluminium pipes 
to the ec S From each economiser a flexible pipe connects the supply 
to the ox keto When the oxygen is not being used the sockets are 
stowed in cut-off clips. The operation of these clips is such that when 
the t ~ nserted a small plunger is depressed, and this ensures that the 

pply is cut off. Cut off valves are interposed in the low pressure 
the turrets. 

Eight portable oxygen bottles are stowed in wire mesh containers in the 
wing positions:-

In the fuselage nose on bulkhead E. 
(ii) On the starboard side of the fuselage aft of the second pilot's seat. 

(iii) On the navigator's chair support. 
(iv) On the starboard side of the fuselage just aft of the front spar. 
(v) On the starboard side of the fuselage just forward of the rear spar. 

(vi) On the starboard side of the fuselage just forward of the end of the 
main floor. 

F.S./4 



(vii) On the starboard side of the fuselage adjacent to the lower mid turret. 
(viii) On the starboard side of the fuselage just aft of the draugbtproof doors 

at the tail plane. 

B.B.P. equipment 
39. The equipment for the balloon barrage protection consists of steel plates 

riveted along the leading edge of the main plane (see fig. 9). in which are mounted 
steel containers for the cable cutters. There are eight cutters on each side of 
the fuselage. one double at the root end and seven singly. When the covers 
are not in use they are covered by caps secured with spring fasteners. 

40. The steel reinforcing plates are secured to the leading edge by li 
alloy rivets passing through the two foremost stringers in the nose. Theye 
the whole length of the centre and outer planes part of the wing tip. At sev 
points along their length the plates are jointed. the joint being cu e f 
of an arc to prevent the cables from fouling. 

41. The containers into which the cutters are fitted consist 
body with an attachment flange welded at one end and a dis 
the other. The end cover is fitted with a special retaining 
on. The containers are secured to the reinforcing plates 
screws and anchor nuts riveted to the flange in the co 
cutters and their operation and loading. are contain 
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