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Forced-landing flares release cONtIOLl seeeesressscsssceass 58 CONTROLE AND EQJIFMENT FOR PILCT
Bomb doors contTol s.ececsssecsessscccsescsuvacsssassssanss OF
Eomb release CONLIO]l cccecessccccvsosscsovasssssssssscanss 51
Bomb jettisoming controls seecscecrcacscecsscsocssosesenass 62
Pilot's steering indicalor s.ecsesesesecssconanusscccccess B3
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AND GEINERAL EMERGENCY EQUIFMENT AND EXITS

Earth fault and bomb release indicator eeeesvesssscccsscces 64 INTRODUCTORY

Bomb cell 18MPS .eeeccsssocesssstacesssssvreosscscssscsnsss OO

OXygen BUPPLY sececescssctacecccsvccseccccacssnsnssannnsesnss 06 1. The location of the flying and other controls and equipment in
Genersal squipment - the pilot's cockpit is illustrated and referenced in fige.1l t0 3 at the

Pilot's 808t scccearscetccesccnssccccnssasasssscssssonsass 67 end of this Section, a key to the various items referenced facing sach

Coclkpit starboard 828t .cecsecccccesssosnsenscscenssccaans 68 illustration. Explanatory motes on the function and operation of

Cockpilt Wwindows ..sececessscncessscosssssscsccsssassnrsansse 69 particular items are given in the text, and reference to items appear-

Cockpit 1Aghting .eevesuaisiviviissninansrgyaoninssvineass 70 ing in the illustrations is accompanied by the relevant key number in

“Call" 1amps sessassrsscassceistscesasnsasassassdnnsaresnn 71 brackets. Diagrams of emergency exits, dinghy installation and other

Heating and ventilating system c.eccesceomisccecscscccanss 72 smergency equipment are also included in this Section.

Sun blinds ecescossassannsssssissssasssissrsanndsvosasnanes TO
Entrance 1adder cicviescisnsusevisrosssisacosssnonssssesssnrd T4

Emsrgency exits and equipment ec.cceeesccvecensasessccencncenes 75 AEROPLANE CONTROLS
Porachute eXils seceeessesccvecssccscsssscscscscasncsssnns 76
Crash exils seeeesccccecscscoccscoscsscccssssnccsscssascas 77 2. Flying controls.- The ailerons, elevator and rudd &
ParachutoBs coevsssacersacssscsacassscsscsspucncanssaanasns T8 in the normal manner by the control colu;nn {20) with hand wﬁ:ﬁ;rﬁﬂgﬂpara =
Life-gaving waistcoats ecceececerevicersccvencsnsccncacnans 79 rudder bar (17).  The rudder bar is adjustable for leg reach b-;v meang of
TADEHT scesvurssnsanpivanisiinnnpisssosisnsinrinssissassens B0 s starwheel [94) at the resr of its mounting. It is possible to adjust
Flotation EeAT cecieseevecessecscocsccscscecssscccncscssene 8L leg reach while in flight by dimengaging one foot temporarily from the
Turret external 1otation seeceescccscoccrscesssscsconssans 82 rudder bar and rotating the starwheel (94) in the direction required by
Fire extinguisheTs sessesceesvcsrscscessconssnssscacssscnss 83 the toes of the boot. Clockwise rotation of ths starwheel shortens reach
Fireman's 8X6 eececcsscscesesssnsscscsnssccsosssssossccnane 4 and vice versa.

Firgt-gid outfits ceavsesscsusessssnassssssssssnnnsesssses 5D
3. Irimming teb controls.- These cortrols are mounted in & group

LIST OF ILLUSTRATIONS alongside the pilot's seat on the port side of the cockpit flcor. The
) elevator and rudder trimming tabs are operated by a single control knob
Fig. (68) munted on a quadrant; the knmob is rotated for directional trim and

Instirument pansl eecescoccccsesccccsosscsssscsccssoscscssasanse
Port side Of cOCkpit ceccoosesnscsvocccccssosncoveccossosrens
Starboard side of cockpilt eevecscccevescercccccerescanosncnns
Parachute exits and EMERGENCY equipment ..ceeeevecevesssnnsesne
Dinghy installation and exits fOI USE eveiveiercrvecenseneses
Locking of flying contiols eceecescccccccrccoccrssarcscscsnes

moved fore and aft for longitudinal trim, a fine adjustment control for
the latter operation being provided by & starwheel (69) at the side of
the quadrant. The Qquadrant is provided with division lines over the
e:_f.evato? trimming tab control range of movement, the neutral position
?:,1111? being indicated by an arrow hemsd. The rudder trimming tab control
is in the neutral rosition when the arrow on the knob roints directly
forwarc.l. The directions of movement of both these controle follow the
Bense in which it is desired to correct the trim,

[ NG P Ol

in;}.landi‘zr i‘gﬁggaé trim adjustment, a control consisting of a rotat—

PMr pou‘tbo:.rd\.rlth & lock-release grip is mounted on a bracket

Baxdls rai:;e ih of the quadrant. Clockwise rotation of the

- ig— wins eT}sltﬂrbOﬂfd ¥ing and counter clockwise rotation raiges

ﬁ_—-—ﬁa . The lock consists of a spring-loaded rotating arm
£2ging 1n verious hole positions on the munting, the control being

in the neutral position when thi 5
points directly afs, 13 arm, with the arrow on the handle,
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hey cause the
plene to becoms "tail-heaw; hat, when they are
“ully down, it is mecessary for the elevator trimming tabs te be in ths
fully "nose-heavy", or raised, position to maintain longitudinal trim.
Tor this reason, the flaps are so interconnected with the elevator
trimmng tab control cables that, providing the elevator trimming tab
control {68) is in the neutral position, lowsring of the flaps, either
fully or partiaily, automatically raises the elevator tab into the

"noge-heavy" position by the amount necessary to counteract the effect
of the flaps.

6. Considering the case when the flaps are fully down, the effect
of the interconnection is to limit the possible travel of the elevator
trimming tab to between the "nose-heavy' and neutral positions; the
quadrant settings of the pilot's control (68) corresponding with these
positions then become the neutral and "tail-heavy" rositions, respectively.
Hence, under normal flying conditions, the tab control should be set to
reutrel befors lowsring the flaps, in accordance with the instruction
plate alonggide the flap control lever (10).

7. Flying controls locking gear.- The flying controls can be
locked in their neutral positions by means of a triangular spring-loaded
fraws (83) hinged beneath the window ledge at the port side of the cock-~
pit, and a detachable hinged "nuisance bar" (see fig.6). When mot in
use, the formsr is secured by a strap to ths side of the cockpit, and the
latter is stowed on the starboard side of the cabin gangway.

8. The controls are locked by first pushing the control columm forward,

with the aileron hand wheel rotated in & clockwise direction, and pulling
down the triangular frame (83). The control column is then returned to
the central position and the hand wheel rotated to engage with the frame
fork so that the holes in the latter and in the end of the handwheel lower
spoke approximately coincide. With the rudder bar central, the fork on
the nuisance bar' is then placed over the rudder bar adjustment slide

so that the rudder bar is locked by the square pillar on the platform floor.
The pin provided at ome end of the hinged upper portion of the "muisance
bar' is then inserted through the aligned holes in the frame and hand
wheel while the other end projects across the pilot's seat, preventing
its use (see fig.G).

9, Dusl flyving controls.- Dual flying controls, coupled mecharically
to the mesin controls, can be mounted in front of the cockpit starboard
seat position, on a special floor extension fitled between the front of
the pilot's platform floor and the starboard side of the cockpit.

10. Trailing edge flgps (hydraulic) control.- The flap control
lever (10} is mounted beneath the centre of the instrument panel; the
cantrol is retainsd in the neutral position by & spring-loaded catch;

this catch js released by depressing the knob. For a complete raising
or lowering operation, the lever is moved to the aprropriate position,
and need not necessarily be returmec to neutral. tor partial raising
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i o lever must be returmed o nautral immediately
3.;51322;12‘5’{11”;;62211;; as shown by the inﬂi:::atar (48) , i= rkzachfid
The flap setting indicator {48) is greduated in degrees to 8 n: ]
angular setting of the flaps througmufc th?lr range of'?vemx_am: -~
The indicator is switched on by the a.l:.ghtxn;_g; gear posi ion-i l;or
ewitch (29). In case of failuxe of the angum-dnvanfpum;ﬁ, do: £
testing purposes, the flaps can be operated by means of a hydraulic
hand pump in the pilot's cockpit (gee pars. 18).

11 Alighting gear Imdraulici control.- Raising ind low?:xé;;lg of the
: i and tail wheel units arse controlled by a lever )
l;]?i:;::ﬁ?ﬁ flap control lever. Autometic safety catches retain the
lever in its UP and DOWN positions, and mist be freed by the catch
rolease (14) before the lever can be operated.

alighti ar, in common with the other general }_Jydranhc
sa]:ﬁ;ca;;hzan bﬁ&pggai‘;d ‘r’J}r the rormal h)r_draulic system wor}_;_mg on the
cockpit hand pump (see para.l8) as an alternative to the engirne-
driven pump., In addition, for lowering the alichting gear o;xldw.r,a com-
pletely independent hydraulic system, also gpemted by the ha pui:g,
can be selected in the event of complete failure of the nc:'urmal syz::b ré
prior to a landing. Operation of this emergency system is describe
in paras. 20 and Zl.

13. Alighting gear position indicator.- The positions of the under-
carriage and tail wheel umiis when fully lowered.and retracted are shown
by a visual indicator (47) at the centre of the instrument panel. ) A
switch (29) for the indicator is provided at the port side of the instru-
mont pansl and carries & catch bar that so engiges with the z}dﬂcent
bark of magneto switches (28) that the latter can only be switched on
when the indicator switch is on. Comversely, the 1nd1c§toF cannot 1‘39
switched off until the magneto switches are off. _Tl?.e 1nd_1<.:e.wr mtch
also closes the circuits for the undercarriage position audible warning
system (sse para.15) and flaps setting irdicator (48).

14. The alighting gear position indicator unit (47) consists of &
circular dial pividads:iﬂ‘l an upper and lower group of three :_Lamp:_;.
The upper group is red-coloured and is illuminated when the alighting
gear units are retracted, while the lower group is graena?oloured and is
illuminated when the umits are lowered: The side lamps in eaclll group
show the undercarriage unit positions and the centre onme the tail wheel
position. In case of failure:of any of the undercarriage unit position
lamps, a complete duplicate set of side lamps can be substituted by
pulling out the switch krob at the centre of the indicator. In addition,
counter-clockwise rotation of this knob brings a dimmer screen over all
lamps for night flying.

15. Upderc i warni rn.~ An electric horn, mounted above
the pilot's seat; gives an audible warning should the "undercarriage
units not both bs safe for landing when both throttle levers are at
less than one quarter of their travel forward from the SHUT position.
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The system is ready for operation when the alighiing gear position
indicator switch (29) is on, the horn circuit being eclosed by switch
units operated by the throttle mechanism in the engine control box.
When the aeroplane is on the ground, the horn can be tested for
satisfactory operation by closing the alighting gear position indic-
ator switch (29) and pressing the horn push-switch (8),

16. Undercarriage wheel brake control,- Twin operating levers (33)
mounted on the aileron handwheel, can be used singly or together to
apply both wheel brakes. The brakes can be locked in the fully-
applied position by compressing the levers to the end of their travel
and engaging the catch bar (85) on the control colums head. To unlock
the brakes, the levers should be again pressed and the catch bar dis-—
engaged, after which the pressure should be released gradually. The
braeking system provides for differential application of the brakes
by virtus of the rudder bar movement when taxying., A triple pressure
gauge (54) registering the main supply pressure and operating pressure
at each wheel brake, is mounted om the starboard side of the instrument
panel.

GENERAL SERVICES HYDRAULIC SYSTEM

17. The alighting gear, trailing edge flaps and bomb doors are opsrated
by hydraulic power normally derived from a,pump driven by the port engine.
The operation of the controls for these services is described in paras,

11, 10, 59 and 60, respectively.

18. Hydraulic sj 1 HAND P peration.- If it is found that the
normal hydraulic system, working on the engine-driven pump, will not
operate the service selected, the fault posasibly lies with the engine=

driven pump, in which case the service mist be operated by using the
hand pump (72) located at the right—hand side of the pilot's seat. When
the pump is required for operation, the actuating lever is lowered from
its stowage clip and engaged with the pump by means of the spring catches
at its base; the pump is then operated by working the lever up and down
over the full available travel (see also para.2l), The lever can be
disengaged from the pump again for stowage by depressing the plunger in
the knob.

19. If efforts to operate a service through the normal hydraulic
system by using the hand pump are wmsUccessiul, it will be in comsequence
of a defect or break in the hydraulic syastem. T i
Eear only, recourse must then be had to the FEMFRGENCY hydraulic system
(see paras. 2¢ and 21).

20.  Hydrgylic system FMERCENCY loworing of the glighting gear.= In
the event of the normal hydraulic system failing to operate on the
engine-driven puup or Hand pump, ar independent EMERGENCY hydraulic
system can be operated by the hand pump for the scle purpose of lowerineg
the undercarrisge and tail wheel, proparatory to a landing being made.

The system is supplied from o subsidiary headsr tank Lelow the main one
80 that, in ths svent of the latter completely emptying, the fluid supply
is maintained. The system is brought intv use by movimg the selector
lever {70} ou the hand pump from the downmosi (NORMAL) positian to the
uppermost (E) posit'om; before the lever can be moved from the NORMAL

A.P.1578D, Vol.l snd P.N. Sect.l

wosition it mist be released from the quadrant by pulling out the
spring_]gadad knob,

21, With the alighting gear hydraulic control lever (12) in the
DOWN position, the hand pump should then be operated (see para.l18)
until all the elighting gear units are fully loweed, as shown by the
position indicator (47). For this purpose approximately 250 double
strokes of the handle are normally required. When alighting gear
TOWl is first selected, the undercarriage wheels will drop some distance
from the retracted position, ellowing a space to form on one side of
the lowering jacks. For this reason, the hand pump will work quite
freely at first, but once this space is filled by fluid from the
hand pump, considersble effort will be found necessary to work the
handle. (These remarks also apply to lowering the alighting gear by
the hand pump when using the pormal hydraulic system).

Note.- The emergency system will only lower the alighting gear. It
will neither raise the alighting gear mor operate the flaps or

bomb doors.

ENGINE CONTROLS

22. . The engine controls are grouped together in a control box
at the port side of the cockpit. When dusl flying controls are in-
stalled, dual throttls controls,mechanically coupled with the main |
throttle controls, are mounted at the outboard side of the starboard
extension to the flying control platform. An induction system
priming pump, for use when starting, is mountsd in sach engine nacelle
forward of the fireproof bulkhead; the fuel supply to each of these
priming pumps is comtrolled by a cock located aft of the fireproof
bulkhead. The main oil supply to esch engine is from a tank of
16 gallons capacity, mounted on the fromt face of the nacelle fuel
tank.

25. Engive starting system.- Each engine is started by an inertia
flywheel which is rotated up to the required speed either electrically
by the use of the appropriate push-switch (3 or 38) on the instrument
panel or mamially by the use of a turning handle with an external shaft
drive provided in each engine nacelle, adjacent to the priming pump.

On attaining the required speed, the starter flywheel is engaged with

the engine through s clutch mechanism which is also operable electrically
or manually by depressing the corresponding push-switch (44) on the
imtmnt panel or pulling & control handle provided against the hand-
tu:_*m.pg shaft, respectively. During engine-starting, an ignition booster
coil is employed by depressing the appropriate push-switch (45) adjacenmt
to the clutch engagemernt switches (44).

24. [Throttle, mixture and slow—running cut-out controls.- Two
throttle control levers (88) apd corresponding mixture control levers
(89) are mounted at the forward end of the engine control box. The -

mixture control positions are FULL RICH, AUTO RICH, AUTO WEAK and
CUT-OFF. FULL RICH is only for use if AUTO has failed. In CUT-OFF,
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the control cuts off all jeta. The lever must be at CUT-OFF whenever
the engine is stationary, and this position is used for starting and
stopping.

25. For the prevention of movement, under vibration, of the throttls
and mixture levers, a friction damper control lever (87) enables them
to be given incremsed stiffndsa of movement or to be locked. When dual
throttle comtrols are fitted, mo attempt must be made to move them while
the first pilot's controls are locked in this way, otherwise the latter
will probably sustain.damage.

26. Two-speed supercharger control.- The two-speed supercharger -change—
over gear is controlled by the outboard lever (91) aft of the throttle amd
mixture levers, and is moved forward for FULL {high gear) and aft for
MEDIUM gear. During an operation, the lever should be moved smartly,
without pausing, from one position to the other. The lever canm be
locked in the two operating pogitions by a spring-catch; this is released
by depressing the lever handle.

£7. Boogt.pressure gauges.~ The boost pressure is registersd by gauges
{42 and 50} at the centre of the instrument panel. In the event of
failure of one of the gauges, ths boost gauge for the other engine can be

used in its stead to register the boost rressure by pulling out the boost
gauge reversal control (16).

28, Cowlin 1ls co ls.- The position of the engine cowling gills
is controlled by the handles (19 and 24) bensath the port side of the
instrument panel. Each Handle possesses a rotating scale marked uniformly

from zero to ten, the extrems positions indicating that the gills are fully
closed or open, respectively.

29, Hot and cold air intske control.- When operating conditions so

require, hot air can be admitted to both engine carburettor intakes by
operation of the lever (92) next to the two-speed supercharger control,
The lever is moved forward for HOT and back for COLD air intake conditions s
being locked in either position by a spring-catch which is disengaged

for an operation by depressing the lever handle,

50.  0il cooler shutters control.- Each engine 0il cooler duct is
provided with shutters to regulate o0il temperature. Separate comtrol
handles {93) for each engine are mounted aft of the engine control box,
the handles being pulled out to close the shutters and vice versa,

3l.  Fuel cock controls.- (See diagram of fuel cock settings.). The
pilot has control over the pressure side of the fuel supply from all
sources by means of two remote-control handles operating the cocks
(Ep and Es] in the delivery pipes to the carburettors of both engines;
these remote control handles are located immediately aft of the elevator
trimming-tab control Quadrant, and are pulled out to close the cocks and
vice versa. A further remote control handle, outboard of the foregoing
Pair, operates the cock (4) in the balance pips commecting together the
Pressure sides of hoth fuel pumps; this handle is operated in a contrary
sense to the first pair, being pushed in to close the cock and vice versa.

7 YVol. N ct.

32. The fuel supply from :hhg f,"f;.?,’”“m n“;:;:ﬁm?:getﬁktﬁ? e

two tanks in ;
1o T v i sy ok (6 0 G oo b«

i eparate handles mo ;

m-uberat;i tl:ledszr:; m;{m, immediately forward of the main plane
g T 3 elle tark is alss provided with'a supply cock, anabling these
spar. g na;: ted from the wing tanks and their fuel contents, totalling
tarks to be t;sgaahald in reserve; the nacelle ta.r'ﬂ: cocks are opex:a‘wd by
116 gﬁ:"mu—contml cables adjacent to the main cock control just
ol d I‘i;o The suction side balance pipe cock (B) and the cocks tod
fggeﬁ Ds} .for the overload tamks, carried in the bomb cells, are loca

immediately aft of the spar.

33 rated fuel : - A hand pump, mounted immediately
» . Manually-operated fuel pump.:

i i i ‘faising the necessary
entre section, is pmv:.t_iod for raising
&ftagir:h;nsiha: ;uel system pefore starting. Im the event of 203
Em'ne.-drivan fuel pumps failing, this pump can also be empl;ye Ny
foz the engines, provided the fuel cocks ares set as stated for ]
condition in the fuel cock setting diagrem (see para.32).

~ Contents gauges for all fuel tanks,
. . Fuel contents gauges,
uﬁ the exception of the nacelle tanks, are mounted at the top of the

i i control 1 on the starboard side of tha'c§b:|.n,
:’n?;l::d;iet::;l:;lt of the pdipi..:’:'a cockpit. The gauges are u(aigle :auw
the pilot who can opsrate them by means of the pmh—wit«cl}:-mlc: A
sentre of the instrument panel. A further operating pus _ 8
provided on the control pamel, adjacent to the fuel gauges.

35 Fuel jettisoming controls.- Provision is made for jettisoming

the fuel from the four main plans tanks through outlet': pipes exteﬁlﬁa
aft slong the undersurface of each main plane and pfogactmgﬁeyo
flaps. Pneumatically operated fuel-jettison and air-vent valves zm
opened simultaneously by the operstion of a handwheel {26)_ engrave
with OFEN .and CLOSED positions, at the port side of the pilot's
instrument pamel. Befors operating this handwheel, howsver, b:h: .
edjacent compressed air supply valve (256) must be unscrewed about,four
turna.

36. Assuming all main plane fuel tanks to be full, the bulk of
their contents can be jettisomed in nine mimutes with the flaps up, and
in six minutes with the flaps down to increase the head. When jetiisoning
fuel prior to a forced descent on water, the jettison valvea must be
closed by the handwheel (25) before the aeroplans alights, to conserve
the increased buoyance due to the empty tarks.

37. Engi auxili oil s .~ For use on long-range flights, an
auxiliary engine oil tank of 15 gallons capacity, together with a
hand pump, is mounted at the starbosrd side of the fuselege, aft of
the main plane spar. The contents can be delivered to eacii nacelle
main oil tark separately by setting the adjacent two-way cock_to
supply each tark in turn and operating the hand pump. In flight, the
hand pump should be used to supply oil to the main tanks at the rate of
% gallon per tank per hour. This is equivalent to 11 double strokes
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of the handle per hour while the pump is supplying each tank in turn.

38. Airscrew speed controls.- FEarly aseroplanes are aqu:.(‘}gped with

Hamilton or de Havilland constant-speed airascrews having a 20° pitch
rangs. The airscrew speed control levets are at the rear of the
engine control box., The extreme forward position is marked HIGH

R.P.M. apd the extrems rear position LOW R.P.M., intermsdiate positions
being marked with a mumbered scale. When the lever is at IOW R.P.M,
the airscrew is locked in positive cparse-pitch and the speed govermor
is out of action. On aeroplanes fitted with Curtiss airserews the same
type of control as described above is provided, with the difference that
it does not lock the airascrew in positive coarse-pitch.

a9, Curtiss airscrew electrical eo +.=- Three electrical controls
for each airsecrew are provided at the centre of the instrument pansel. They
are the master switch (414 and 504) in which is incorporated an overload
rolease device, the three-position selector-switch (364 and 50C) and the
feathering switch (394 and 50B).

40. The master switch (414 end 50A) should always be ON in flight as
it controls the supply to the airscrew pitch control and feathering
system. If an excessive electrical load is applied during any opsration,
the master switch is thrown into OFF automatically. When this occurs the
switch should be reset to ON after about a mimute has elapsed.

41. The airscrew selector switch (36A and 50C) can be moved to three
rositions other than the cemtral ome in which the airscrew operates in
fixed-pitch. The two lower positions are for MANUAL INCREASE and MANUAL
DECREASE of the airscrew R.P.M., respectively, and when the awitch is
moved to either of these positions it must be held there until the
desired R.P.M.are attained; upon release, it will return to the central,
roeition of its own accord. In the upper (AUTOMATIC) position the airscrew
operates at constant-speed.

42, Peathering.- The feathoring switch (394 and 50B) has a spring-
loaded cover marked with the two switch positions, NORMAL and FEATHER.
This switch brings an electric booater into operation when moved to
FEATHER and acts whatever the selector switoh (36A and 50¢) setting,
Peathering should normally be carried out after throttling back the engine
and switching off the ignition. and the time taken to stop the engine is
then about 10 to 15 seconds. In an emergercy, however, the feathering
switch may be moved first to reduce the total tims necessary.

43. TFeathering can be carried out more slowly without the use of the
feathering switch by holding the selector switch in the DECREASE R.D.M.
position.

44. Unfeatherjng.- Before unfeathering the airserew, the selector
switch is set to the central position and the feathering switch returned
to NORMAL. The airscrew is then unfeathered by moving the selector
switch to INCREASE R.P.M. but operating it so as to increase the engine
speed gredually., The ignition should not normally be switched on until
at least 1,000 R.P.M.are reached. The selector switch is then moved to
AUTOMATIC and the throttle opensd slowly.
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45. Suction pump FMERGENCY change-over cock.- The artificial horizon,
direction indicator and turn indicator on the instrument-flying panel
(35) are operated by a suction pump, ome such pump being driven by each
engine. In the event of one pump failiug, the other can be selected
by means of the change-over cock (65) on the floor at the right-hand
side of the pilot's seat. Under normal conditions, the suction pump
not in use for operating the instruments is connected by the change-
over cock (65) to the de-icing system distributor valve (gee para.50),
for the purpose of keeping the overshoes flatewhen the de-icing system
iz not in operation.

46, Si 1 28.~ Two signalling switchboxes are mounted
beneath the instrument-flying pansl. The starboard switchbox (22)
provides for independsnt or simultaneous use of the upward and downward
identification lamps for signalling through ths mwrsing key or,
alternatively, a steady illumination from either or both lamps. The
three-position headlamp switch (109) st the atarboard side of the cgek-
pit permits the headlamp to be put into circwit with the dowrward
idemtification lamps and used in conjunction with them For steady
illumination or signalling. The port eignalling switchbox (23} pro-
vides for signalling or steady illumination from the formetion-keeping
lamps; on this switchbox, the DOWN switch only should be used.

47. ~The range of movement of the morsing keys on the signalling
switchbox can be ‘adjusted to suit the operator by opening the cover and
adjusting the serew with a locknut, at the centre. The spring pressure
on the key also can be adjusted by disengaging .the lock at the upper
left-hand side and turning the ring until the required pressure is
obtained, when the lock should be released to engage in ons of the slots.

48. Signal pistol.- The signal pistol is clemped in the firing
position in the roof of the wireless compartment, provision being made
for plugging the barrel when the pistol is mot in use. A rack for
oight signal cartridges is mounted at the base of the navigator's
chart board stowage at the starboard side of the cabin EAngway .

49. Alrsorew de_icing system.- The airscrew de-foi system is
glpa?ated by an elactrically-driven mounted along m:g ayde-icing

uid reservoir, of approximately galls. capacity, in the pori
engine nacal:.Le._ The fluid is pumped to a slinger ring on each mir-
:ﬁ:w u::l:;f it is d:_lst;vibuted through nozzles over the airscrew blades,
fourqand g of fluid iu the reservoir being sufficient for approximately

8 half hours eontirmous operation at the normal working

g;:asure, equivalent to g delivery of six pints per hour per airscrew.
03 pie:zaura governed by the motor speed, is regulated by a rheostat

)ta o ]mo:tarhoa.rd ?ide of the instrument panel, operated by a
<contro mrkad_nth an arrow. For normal working pressure the
arrow should be set to g mark on the dial corregponding with thia
pressure. The pressure can be increased by rotating the krnob



further, out there will be a consequent reduction in the endurance; it

is advisable, when icing conditions are first encountered, however, to
turn the knob fully on for about a mirmte. 4 switch incorporated in the
rheostat switches off the system when the arrow is setv to the OFF position.
Before taldng off, when icing conditions are likely to be encountered,

the system should be primed with the airscrewsstationary,

50. ail unit de-i - The de-icing system for the tail
unit consiste of pulsating tubes situated on the leading edges of the
flying surfaces. The tubes are supplied with air under pressure from
the exhaust of both engine-driven suction pumps; the air passes through
a distribitor valve unit, incorporating a control lever and Pressure
gauge, mounted on the starboard aide of the cabin gangway. The
control lever on the unit is arranged to switch on the distributor
valve motor and admit the air supply. When the system is not in opera-
tion, the distributor valve is in communication with the suction sids
of one of the suction pumps for the purpose of keeping the overshoe
surfaces flat during flight (see para.45). ° :

51. Windscreen de-icing.-  The windscreen de-icing system consists of
a de-icing fluid tank mounted forward of the instrument panel and conmected
to a small hand pump, for operation by the pilot, smounted on the instrument
penel, a further pipe from this pump leading outside and terminating in
a nozzle in front of the first pilot's windsore The pump is operatsd
periodically, as necessary, with the windscreen wiper (see rara.52) in
operation. The fluid emitted from the nozzle by operation of the hand
pump is directed on to the iced windscrpen where it is distributed, and
the resultant sludge cleared, by the wiper.

52. Windscreen wiper.- The first pdlot's windscreen is provided with
an electrically-driven wiper for clearing the screen of rain and, in con-
Junction with the windscreen de-icing system, of ice (s para.51). The
wiper control (67) is mounted on the floor at the righ side of the
rilot's seat, and consists of a rheostat incorporating a switch, sirdlar
to the airscrew de-icing control (see para. 49).

a

53. [Pilot's eless and intercommm ion squipmert.- Two mioro-
phons and telephone sockets provided with holding clips 76) are cormect-
ed to & panel at the left-hand side of the milot's seat, for use with
the general purpose and T.R.9F transmitter-receiver, the latter being
also used for intercommmication and for beam approach signals. A
"mixer" listening switch umit (49A) is mounted beneath the starboard side
of the cockpit coaming and has three switch positions marked B.A., MIX
and I/C. This enables intercommmication and beam approach systems to
be heard independently nr, in the "MIX" position, together. The
T.R.9F unit is mounted Leneath the navigator's table, and is provided
with a remote control umit (86) comprising send-receise, tuning and
volume controls on the port side of the pilot's cockpit and, further aft,
a special ewitch (77). A send-receive control for the T.R.OF unit is
also provided at the sextanmt dome. The independent aerial for the
T.R.9F installation is suspended from the gemeral-purpose installation
tixed asrial and led down into the port side of the fuselage.

54, Beam approach system.— The main signal receiver for the
Standard beam approach equipment is moumted, alopg with the motor
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generator, on the port side of the fuselage aft of the leading edge _rame,
the aerial for this receiver being noused within the fixed aerial mast,
The marker beacon receiver is mounted on the starboard side of the
fuselags, amidships, and the dipole aerial is mounted beneath the

fuaelaga .

55. The beam approach remote control box (53} is moumted at the star-
board side of the instrument pamel but does mot include the mechanical wave—
ghange remote control, which it is necessary to operate from a further control
box mourtsd on the map case at the navigator's station. During operation of
the system, the intercommnication telephons socket (see para.53) and the
visual indicator (41) st the port side of the instrument panel, are employed.

56. R.3003 wireless installation,- This installation is moumted on
the port side near the tail of the fuselage. It is provided with an
asrial led from its mounting to the port tail plane tip and a corrvspond-
ing one from a bracket on the opposite side to the starboard tail plane
tip. The controls for the installation are mounted on the starboard
side of the cabin gangway, oprosite to the wireless compartment. A
main control switch (117) is mounted at the starboard side of the cock-
pit, together with two shrouded push-switches (116); these push-switches
are for use only in sn emergency. An inertia switch unit having a
similar function to the push-switches is carried forward of the
installation.

57.  Landing lamp coptrol.- Two retractable landing lamps, moumted
together in the lower surface of the port main plams, are raised and
lowered hydraulically by means of the control lever (76) at the left-
hand side of the pilot's seat. The lever is moved forward to lower the
lamps and vice versa, and is locked in any desired position by a spring-
lqaded catch which can be released for operation by the lever at the top.
Either landing lamp can be illuminated independently, the other acting as
& reserve, by the three-position switch (B4) at the port side of the
cockpit,

ﬂsa. Forced_landing flares release contrgl.- Two forced-landing

ares carried in the port.inner main plans can be released mechanically
by means of the control lewer (71) located below the hydraulic hand
pump.  The lever is spring-loaded sc as to engage through a retaining
pin with grooves in a cam slot on its mounting. To release one flare,
the lever is pulled out and rotated downwards until the cam central
stop is reached; to release the second flare the same Process is re-
peated through the remainder of the cam slot.

59, Bomb doors control.- The front hinge units on the foremost
out?r three docgrs on each outer bomb cell incorporate double-
acting h}'ﬂ.‘r&lﬁ!.lc jackas for opening and closing these doors; the
roar hinge units on these doors and the hinge units on all the re-
maining doors incorporate single-acting jacks for closing them
only.  When the hydraulie control (see para.60)} in the cockpit
is set to the OH?N_poeition, the doors are opemed under the action
of r_)ompraasicn springs in the single-acting jack hinge unita,
asgisted by the doubls-acting Jacks where provided,
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60. All the bomb doors are opensd and closed simultareously by
operation of the hydraulic control valve handle (31) at the port side
of the instrument panel. The control handle can be rotated to the
OFfN or CLOSED position, after releasing the handle lock by de-
pressing the spring-lcaded thumb knob provided. The handle is
linked up with a master switch (32) so as to prevent the release of
bombs until the bomb door coptrol is in the OFEN positiom. Pro-
vided the bomb release master switch (114) on the starboard side of
the cockpit is also closad, an indicator on the bomb aimer's switch
penel is illuminated when the bomb doors are open. For operation of
the bomb dooras by means of the hydraulic hand pump, reference should
be made to para.lB.

6l. Bomb release %Ml--- The pilot has supervision over the bomb
release master switch (114) at the starboard side of the cockpit, and
also controls the bomb doors master switch (see para.60). Provided
that bombs have first been selected and fuzed by the appropriate switches
on the bomb aimer's switch panel, the pilot can release bombs, in
addition to the bomb aimer, by operating the firing key (30) at the
port side of the instrument pamel. A bomb-loading instruction plate
(108) is provided on the starboard side of the cockpit and a further
loose instruction plate is contained in a stowage bag (118) further aft.

€2. Bomb jettisoming comtrols.- A bomb jettison remots control (37)
for the use of the pilot, is mounted at the port side of the instrument
panel, making the electrical jettison switch (112), at the starboard
gide of the cockpit, redundant; the latter switch is accordingly
covered by a metal plate. Bomb jettisoning is also under the control
of the bomb aimer.

liote.- Before bombs are jettisomed by the use of the above control, arny
bomb containers carried must first be Jettisomed by use of the
bomb conteirer jettison switch (115) at the starboard side of the
cockpit. If this is not observed, operation of the bomb jettison
control {37) will release the contents of only one compartment of
each containsr, and they will be "live".

63. Pilot's steering indicator.~ The steering indicator (34) at the
port side of the instrument panel is employed in conjunction with the
course-setting bomb sight to indicate to the pilot the angular divergence
of the asroplane's course relative to the target. The indicator also
possesses red and green coloured signalling lamps which are illuminated
by separate push-switches at the bomb-aiming station.

64. Earth fault and bomb release indicator.- Selection of one or

more bombs, prior to their being released by the bomb aimer, causes two
lamps (113) on the jettison switch unit at the starboard side of the
cockpit to becoms illuminated. The lamps should normally be equally
bright, unequal brightmess, or the fact that one lamp only is lighted
indicating an earth fault in the wiring system. When the firing
switch is closed, both lamps should be extinguished, indicating that
all selected bombs have been released.

65, Bomb cell lamps.- Three lamps providing a mesasure of lighting in
the bomb cells, are located at their forward ends, and are controlled by
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a switch on the electrical distributor panel, aft of the pilot's eockpit.
The lamps ensble a member of the crew to inspect the interior of the
bomb cells through the rear inapection windows, to guard against the
rossibility of any bombs accidentally remaining after the bomb load
should have been disposed of. It is important that these lamps should
he switched off, when the bomb doors are open, during might flying.

66. Oxyegen supply.- A standard oxygen regulator umit (27) is
fitted at the port side of the instrument panel and controls the low
presgure supply for the pilot's oxygen mask through & bayonet socket
on the bulkhead. at the left-hand side of the pilot's seat. A similar
repulator unit (66) and socket (102) are provided at the opposite side
»f the cockpit for the oxygen supply to the occupant of the starboard
seat.

GENERAL EQUIFMENT

67. Pilot's seat.- The seat iz adjustable for height by means of a
lever (64] at its right-hand side, and has hinged arm rests that are also
adjustable for position by screwed stops. The seat height-adjusting
lever is locked by a spring-loaded catch and can be released for ad just-
ment by depressing the kmob at the top. A cushion (95) at the front of
the seat is adjustable for positiom by releasink a spring-loaded pin at
the left-hand side. The seat has a well for a seat-type parachute and is
provided with Sutton-type safety harmess for which a release lever is
munted on the seat left-hand back stay. The lever is moved upwards for
release, permitting the pilot to lean forward when desired, and must again
be returned to the locked position when the normal position is resumed,
The pilot is afforded protection against gun fire from the rear by the
armour plating provided at the rear of the wireless station and beneath
Lhe navigator's table.

“%.  Lockpit starboard seat.- A folding seat (101} with a parachute
7@ll is hinged to the starboard sids of the cockpit, being secured in
tho stowed position by a clip at the back. When required for uase, the
18 raised and the spring-loaded hinged frams on the inboard side
g down 1o rest in support grooves in the floor, being locked in
iy by spring.catches that can be withdrawn by a lever at the left-.
,nc 8ide of the seat. An andjusteble padded back rest strap (73) hinged
.L:r F_;Ht ’EU rear I':'ull-;h?ad is hooked scross the cebin deor for use with
o .2y +n conjunction with a head rest pad above the door. The sest ig
provided w o safety belt secured to the structure at esch side of it,

g: Eif?,e ding foot rests (65 and 103) for use when dual controls are
v 4 L Q.

at 'r_'-’;"},l_‘xﬂows.- The windscreen is provided at each side with an
1ir T".?L'J_I‘Iged parel “or direct vision should the windscreen
. _1©88 pansls are opened by rotating the two retaining
_:lli ‘_thei.r 1|._':‘H and pulling the moulded kmob. The krob
A% aiar 5iae-$f}’t‘;2 r';.he c?-:r:pl‘c roc_:i‘ to secure the panel when open.

at their I'C:rw;‘rd ;arldgz.;déﬁgtj&ri‘-_ellding windngsdoperated T ety

; - HEy LB dpenines are provide i A i

!;efr:{:g a warning to keep clear of the afrscraw b;;?gs.gu o pele

we/B



70. Cockypit 1ighting.- When required, lighting for the port and
starboard sides of the instrument panel is obtaired from two lamps mounted
at the top of the cockpit rear bulkhead and controllsd by adjacent
dimmer switches. The rear dimmer switch operates the lamp for the port
side and also operates an adjustable lamp fixed to the left-hand arm
rest on the pilot's seat, for illumination of the engine controls, etec.

A lamp (40) with dimmer switch (36) is mounted beneath the windsereen
coaming to illuminste the compass. On the starboard side at the rear of
the cockpit are a further lamp and dimmer switch (119). Below the

latter and neer the main entrance hatch is a master switch in series with
ths two foremnst roof lamps in the cabin; thess lamps, in common with

all roof lamps, have self-contained switches and these should be left on
and use made of the master switch to extinguish the lamps when leaving

the seroplane, so enabling the same switch to be used to give illumination
if necessary when entering, )

7l. "Call" lamps.- A visual signalling system for calling the attention
of all personnel can be operated by means of the switch unit (60) in-
corporating a clear lamp, at the starboard side of the instrument parel.
Similar units are provided at all crew stations and operation of the push-
switch on any ome umit will illuminate all lampa.

72. Heating and ventilati stem.- Two air outlet pipes with control
valves that can be fully or half opened or closed, are provided beneath the
,pilot's seat. The pipes deliver warm or cold air according to whether
the heating system main control valve kmob, located on the port side of
the fuselage against the spar centre section, is open or closed. A
further air outlet pipe (106) is provided at the starboard side of the
cockpit.

75. Sun blinds.- Two sun blinds (100) for screening the cockpit
transparent roof are stowed in a box mounted on the structure of the star-
board seat. When required, each blind should be attached to the correct
side of the roof, by means of the press-stud fasteners provided,with the
silvered facing outwards.

7i. CEntrance ladder.- A wooden ladder for use with the forward
lower entrance hatch is strapped to the base of the fuselage at the star-
board side of the circular hatch amidships.

EMERGENCY EXITS AND EQUIFMENT

75. A diagrem showing the location of emsrgency squipment and the
exit routes to be followed by tie rersonnel, when abandoning the asro-
plane by parachute, appears in fig.4 of this Section. :

76. [Parachute exits.- The exits which is is permissible to use for the
purpose of abandoning the aeroplane by parachute ars the forward lower
hatch, the circular lower hatch amidships, the push-out panel at the star—
board lower side of the fuselage aft of this and, for the use of the Tear
gunner if he iz wearing a parachute at his station, the doorway of the
turret after rotating it fully to one side and Jettisoning the doors by
means of the handles provided for this purpose. A foot lever to the star—
board side of the forward lower hatch enables the door to be released for
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opering independently of the door release handle.

77. Crash exits.- In addition to the foregoing exits, roof exits are
provided in the pilot's cockpit and at the sextant station. In the
former case, two outwardly-opening doors in the cockpit roof are re-
leased by a central lever and, in the latter case, the sextant dome
munting is released to open dowrwards by either of two spring-loaded
bolt levers at the front and rear of the mounting. These exits, in con-
junction with other umcbstructed exits, can be used for escape by persommel
in the event of a crash landing.

78. Parachutesg.- The pilot, navigator and wireless operator are each
provided with a seat-type parachute. A parachute for the front gummer
and a spars parachute are stowed on the starboard side of the fuselage below
the pilot's cockpit. Parachute stowages for the midship and rear gunners
are provided on the starboard side of the fuselage forwsrd of the rear
turret, and a further stowage for the rear gunmer is provided in the rear
turret. A parachute stowage alsc existe above the rest bunk.

79. Life-saving waistcoats.- \"hen required, life-saving waistcoats are
stowed in bags immediately aft of the midship and rear gummers' parachute
stowages (ses para.78).

80. Dinghy.- An inflatable type J dinghy, with €O, charging cylinder
and necessary equipment, is carried in a container in tHe starboard engine
nacelle., The dinghy is released automatically, on the aeroplame alighting
on salt water, by the action of an immersion switch at the base of the
nagelle.  Alternatively, the dinghy cem be released mamually by pulling
handles located on the starboard side of the fuselage at the sextant
station and immediately forward of the rear pun turret. The manusl release
handles are also accessible from the outside through inscribed tear-off
patches (see fig.5). ‘

81. Flotation gesr.- Fourteen inflatable flotation bags are stowed at
the top of the bomb cells. The bags are inflated from three C0s
cylinders stowed in the port and starboard inner main planea. The
cylinders are discharged separately by pulling each of three handles con-
tained in a box covered by an inscribed tear-off patch and fixed to the
rear of the spar centre mection. An immersion switch mounted on the
truse aft of the fromt turret and possessing an open pipe leading to the
base of the fuselage, produces automatic inflation of the flotation bags
when immersed in salt water but, in view of the time lag and the fact that
the bomb doors may collapse upon impect unless supported, the bags should
normally be inflated by means of the manual controls while still in the

air,

HAFNING.- Before inflating the flotation bags, the bomb doors must be
opened and the bomb load jettisoned; the doors must then be closed
again,

B2, Turret external rotation.-~ To gain access to them in cases of
emergency, the front and rear gun turrets can be rotated to the central
rosition by means of nearby external rotation valves in the hydraulic
Suprly lines on the port and starboard sides of the fuselage, reapectively.
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83. Fire extinguishers.- A Graviper-type fire-extinguishing system
is installed, possessing separate firTe extinguisherswith spray heads in
each engine nacelle. The contents{of either or both of these fire ex-
tinguishers are released electrically by two push-switches (55) at the star-
board side of the instrument panel.| Automstic operation of this fire-
extinguishing system is provided by|a flame switch on the forward face
of each fire proof bulkhead, and by|inertia and gravity switches within
the fuselage, One or wore hand fike extinguishers are provided at
convenient points within the fuselage.

B4, PFireman's exs.,- A firemanls axe, for cutting a way out of the
fuselage in an emergency, is stowed|immediately aft of the navigator's
seat.

85. [First-aid outfits.- Two first-aid outfits are stowed on the port
side of the fuselage, amidships; th#y are also accessible from outside
through an insecribed tear-off patch
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Instrument-flying penel

Dimmer switch for compass lamp z

Port airscrew selector switch (for Curtiss sirserews only)

Bomb jettiscn remote control hardle (making item 112 redundant)

Fort engine inertia starter motor push-switch

Auto-controls "nose-heavy "tail-heavy" and main pressure gauge

Port eirscrew feathering switch (for Curtiss airscrews onmly)

Compass lamp

Beam approach system visual indicator

Starboard airserew control master switch and overload release

(for Curtiss airscrews only)

Boost pressure gauge (port engine)

Cylinder temperature gauge (port engine)

Port and starboard engine inertia starter clutch engagement

push-switches

Port and starboard engine booster coil (ignition) push-switches

Engine speed indicator

Alighting gear position indicator

Trailing edge flaps setting indicator

Cylinder temperature gauge (starboard engine)

Intercomminication and beam approach listening "mixer" switch

Boout pressure gauge (starboard engine)

Starboard airscrew control master switch
for Curtiss
airscrews only

and overload releease
Sterbeard airserew feathering switch
Starboard eirscrew selector switch
Ground signal card holder
Beam approach system cable plug stowage
Beam approach system control box
Theel brake system triple air pressure gauge
Graviner-type fire extinguishing system shrouded push-switches
Oxygen regulator unit
Air temperature gauge
Fuel pressure gauges
D.F. loop scale setting indicator
"Call" lemp and switch
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KEY TO FIG. 2

65, Starboard seat folding footrest

g4, Pilot's seat height adjusting lever

g5, Instrument=flying penel suction pump change-over cock

66. Filot's seat

&7, Windscreen wiper control rheostat

8. FRudder and elevator trimming tabs control

69, FHlevator trimming tabs fine edjustment wheel

70, Alighting gear selector lever for normal and emergency
operating systems :

71. Forced landing flares relsase control

72, Hydraulic system emergency hend pump and acutating lever

75, Starboard seat back rest

74, Filot's folding arm rest

75, Lending lamps control lever

76, Clipe for gemeral-purpose end T.R.9F or intercommunicaticn
telephone and microphone sockets

77. T.R.9F transmitter-receiver special switch

78, Auto-controls main switch

79, Auto=controls main control cock

80. Auto—controls attitude control

81, Auto=controls speed and steering levers

82. Auto—controls cluteh lever

83, Control colum spring-loaded locking frame

84, Llanding lamps three-position switch

85, Cateh bar for locking wheel brakes

86, T.R.9F transmitter-receiver remote control unit

87, Throttle and mixture controls friction damper lever

88, Throttle control levers

89. Mixture control and slow-running cut=out control levers

90, Mrscrew pitch control levers

91. Two=speed supercharger control lever

92, Hot and cold air intake control lever

95, 0il cooler shutters comtrol levers

94, Rudder bar leg reach adjuster

95. Seat adjustable cushion

96. 'Warm air supply outlet and control valve

F.S./11



KEY TO FIG. 3

Filot's Sutton-type safety harness

Pilot's back vest

Starboard seat safety belt

Cockpit roof sun blind stowage

Starboard seat

Oxygen supply socket

Starboard seat folding footrest

lMicrophore and telephone socket

Parachute stowapges

Warm air supply outlet and control valve
Window curtain

Engine data plate

Bomb loading instruction plate

Headlamp switch (independent and signalling)
AeS.I. pressure head heating switch
Navigation lamps switch

Bomb electrical jettison switch (made redundant by item 37)
Bomb release indicator and earth fault lamps
Bomb release master switch

Bomb container jettison switch

R.3003 shrouded emergency switches

R.3003 main switch

Bomb loading instruction plate stowage
Cockpit lamp and dimmer switch
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Fire extinguisher

Fireman’s a)\e
\_‘

Pilots seat-type .
parachute stowage \\

|AP 1578D | VOLIgPN.| SECT 1]

Parachute Rear furrel exfernal

s’towage at rest bunk
rotafion valve

First-aid r::m’[ainers

Beam gunner Life-saving s
R:ear and beam gunners’ jacket =
pfrachu’ce stowages stowages =

Flotafion gear :
elecirical immersion \ ==
. g

swifch

h Ll

1 v.mv.\m\nmmmm«\\\lmm‘mm

|'.m‘|1'|‘|1]]'|‘.'|\‘|'n

r .
AL G
e il

L e i T g A

L |

Al ]

L N

L] /
Fronf = /Parachu _1 ?
-gunner slowages N\ =
=
Fronf furrel exfernal =
rofalion valve z
“Wireless operator's seat-type %

parachute stowage
Navigator's seat-

type parachute
stowage

_Graviner engine fire
extinguisher push-switches.

Push-out panel

\ , An alternative exit route for the rear
N and beam gunners is through the
N “push-out”panel onthe starboard side.
N\

Routes o emergency
exits shown thus :—

Flofation gear

- manual controf

“handles (on rear . ‘

| of spar centre Alternative exit for rear gunner.
section) Gunrer puts on parachute, stowed

on his left and jettisons doors.

Y

PARACHUTE

EXITS AND [EMERGENCY EQUIPMENT

!
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F TYPE ELECTRICAL OPERATING HEAD 2ND PILOT PULLS DINGHY RELEASE AND PILOT'S AND FRONT

CLIMBS OUT OF SEXTANT HATCH FOLLOWED GUNNERS EXIT
BY OBSERVER AND BEAM GUNNER

\

CO, CYLINDER
CENTRAL RELEASE
DISCONNECTOR

Dyt

Y G

ANCHORING CORD
ATTACHMENT

RELEASE CAB .
——PAINTER CORD ZATTACHED TO SURFACE BY DOPED-ON STRIP

TOPPING-UP PUMP DISTRESS FLARES

TEAR-OFF PATCHES ETC. IN VALISE BENEATH NACELLE
LID AND ANCHORED TO DINGHY

REAR GUNNER ROTATES "«
TURRET FULLY TO PORT
AND ESCAPES THROUGH
DOORS

INGHY R
Ty
© PULL

REAR DINGHY RELEASE

NOTE - *_STABILIZING POCKETS & ROPE LADDER

CARE MUST BE TAKEN WHEN FOLDING DINGHY THAT ROPES DO NOT BECOME ENTANGLED AND
THAT DINGHY IS FULLY DEFLATED BY MEANS OF THE DEFLATING PUMP STORES REF. 4C/1310
TC PREVENT EXPANSION DUE TO RISE IN TEMPERATURE

B DINGHY INSTALLATION AND EXITS FOR USE 5
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ATR PUELICATION 1578D.

Volume I

and Pilot's Notes.

SECTICON 2.
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SYSTEM USING NORMAL TANKS

SETTINGS OF COCK LEVERS ARE
AS VIEWED BY OPERATOR

SYSTEM USING NORMAL
AND OVERLOAD TANKS

(DKEY DIAGRAM AND SETTING OF COCKS FOR
NORMAL OPERATION

Cs

AFT BALANCE PIPE

PIPE COCK
e CLOSED SETTING —-—-0 DS
7
)
PORT OVERLOAD B \‘) CLOSED STARBS OVERLOAD
TANK COCK

PROT—CONTROLLED
FOR2 BALANCE PIPE COCK

CP

PIPE

DP CLOSED SETTING

®

BOTH ENGINE PUMPS FALL

USE HANDPUMP WITH COCKS SET AS IN (D
EXCEPT THAT COCK A IS OPEN & BALANCE
COCK B CAN BE SET EITHER TO SUPPLY
HANDPUMP FROM ALL WING TANKS OR
FROM PORT WING TANKS ONLY
(OVERLOAD FUEL USED UP)

() FLYING WITH WING AND OVERLOAD
TANKS FILLED
USE OVERLOAD FUEL FIRST

PILOT —
SR Al CONTROLLED

Cr &

Dp== Bﬁ) f

OPEN
WHEN OVERLOAD TANKS ARE ALMOST
EMPTY CHANGE TO SETTINGS IN DIAGRAM

(), CLOSING COCKS De AND Ds LAST

@ TAKE OFF
AND

EMERGENCY OPERATION FOR PORT OR STARBD
PUMP FAILURE. . A—E&OTTRB«. .

| REMAINING COCK SETTING AS IN DIAGRAM

(SEMERGENCY OPERAT

TO TRANSFER FUEL IN PORT
WING TANKS TO STARB? PUMP

TO TRANSFER FUEL IN STARBR
WING TANKS TO PORT PUMP

PILOT —

PiLOT —
°’"‘A —_— CONTROLLED

CONTROLLED KREN A —

cs @
N
OPEN ‘?’— B

REMAINING COCK SETTINGS AS IN
- DIAGRAM (D
G

st B@’

DIAGRAM (I

@EMERGENCY OPERATION ‘

REMAINING COCK SETTINGS AS IN

g

(o]
' Nacelle fan’k cock \ Shaft
= C confrol cales Nacel hn/k/ ock
P cables—

7/{ Hand pump
Vel il e
D p Pyt -.'-"'_'.:':
B Ds

VIEW SHOWING LOCATION OF COCKS IN
FUSELAGE AND SETTINGS OF LEVERS
FOR NORMAL OPERATION

® EMERGENCY OPERATION

FOR PORT OR STARBOARD PUMP
FAILURE WHILE USING OVERLOAD TANKS

PILOT -
OPEN A TN CONTROWLED

REMAINING COCK SETTINGS AS IN DIAGRAM B)

@ EMERGENCY OPERATION
TO TRANSFER FUEL IN PORT QVERLOAD
TANK TO STAREBe PUMP

PILOT =

i A SN CONTROLLED

-4

REMAINING COCK SETTINGS AS IN DIAGRAM®)

=5Ds

cLoSED

EMERGENCY OPERATION
TO TRANSFER FUEL N STARB? OVERLOAD
TANK TO PORT PUMP

PILOT —~
* A ——
e CONTROLLED

Drl B

CLOSED OPEN

REMAINING COCK SETTINGS AS IN DIAGRAM(B)

‘| MNOTE:~ THE NACELLE TANK COCKS (CONTROLLED BY CABLES SHOWN IN
1 DIAGRAM ) ARE NORMALLY CLOSED TO ISOLATE THESE TANKS
AND HOLD THEIR CONTENTS IN RESERVE

DIAGRAM OF FUEL COCK SETTINGS

FIG,

Fsf2
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L Tk

Frork Ark o on -rebrn - E Tk
150 Galls, | ) Hand Purrp Valve 150 Galls.
Jettison and A : i
Vert Valves, e Cock Ce ' ﬁ?ﬂﬁ *
_ = Non-retu Valve | Cock B = | Wing Rear Tank
7 Galls, ' e_#tack_ Cock De 167 Galls.
? Er H X
Verk with Ball Purp B :
ORIy s I e e s N
Rreproof Fi ves.
Bulhead || 0 Vapour Separaler Filer | Bulkhead
. ¥l PetoVenkinMachlle Tk | :
; v !
PORT | fLﬁ j Twﬂ_‘ STARBOARD
Carburettor Fier Rlter Carbursttor
Pump V:&/Ji Overlcad Tarks Cartied t~Vent Pump
b i!__ﬂ o Bomb Cells N " }L_“——_‘
@Piot-opertied cock remote _controls LT " T Gl ]
e o2/

The port and starboard sides of the sysiem are identical wid are ﬁ@__uw____:, R D Note: It is important bo keep a check of the cantents of all

l bed | o ; Sine) | TEEEE banks during Flight. Any bk in use must be furned Off befors]

the cock B (in suction gﬁmu ipe). The remotely controlled it is complefely emply loprevent air from being sucked inky

cocks fseefig1) -on"the nacelle tanks are used .to hold the fuel in N the fuel system. Before doing so, a further tank supply
these tanks in reserve. The cocks are shown set for normal. cperation Auxiliary sysfem shown dotfed must be brought ino use.
and the direction of flow is indicated by_arrows. o= |

FIG. | FIG.

FUEL SYSTEM DIAGRAM >

{



ATR PUBLICATICN 1578D.
Volume 1
and Pilot's Notes.

SECTION 2.
EANDLING AND FLYING NOTES FOR PILOT
ENGINE DATA.

1. (i) Fuel and odl:~
Fuel, R.D.E/F/100 (100 octane), Stures Ref. No.3uh/75.

0il, D.T.D, 109, Stores Fef. No. 344/32. Key letter X.

(41) The cockpit dats plate is as follows:-
ENGINE TWIN WASP S30L~G.

TP, %
BOOST 01L

RP.M, IH/SQ.IN. CYIR. INIET.

TAKE - OFF
3 MINS.IDOT. 2,700 +9 260 85
CLIMBING M 2,550 +5 260 85
L+ HR,ILIMIT HE 2,700 +5 260 85
RICH M 2,325 + g 232 85
MIXTURE H 2,325  + 232 85
WEAK M 2,200 =1 232 75
MIXTURE H 2,200 =1 232 75
EMFRGENCY M 2,700 + i 260 100
5 MINS,LIMIT E 2,700 + 260 100

OIL. PRESSURE o IN.
CRUISING

NORMAL 80/100 WEAK MTIM, 65

OTL TEMPERATURE FOR TAKE-OFF
o, MINIMIM 10
F.§/3.



(iii) The following limitation must also be observed:

DIVIIG Maxcimum boost + 7% 1b/sq.in.
HMaximun r.p.m. 5,060

2,700 r.p.m, may be exceeded only for
20 seconds with throttle open, and in

il ratio only.

(iv) When necessary in operations, the following boosts may
be used in M ratio:-

CLILBING + 5% 1b/sq.in for & hour.

CRUISING RICH  + 1i 1b/sq.in.

ATL OUT + 7% 1b/sq.in. for 5 minutes.
FLYTNG LIMITATIONS.

(1) Maximm speeds in m.p.h. A,S.I.R.

Diving 320

Undercarriage 120
dowm

Flaps down 120

Landing lamp 100
lowered

(ii) Bomb clearance angles:

Diving 60°
Climbing 20°
PRELIMINARTES.

On entering the cockrit:

Check that the brales are ON.
the undercarriage selector lever is et DOWHN.
the flap selector lever is at NEUTRAL.
the bomb doors are closed.

(1

~

(ii) Switch on the undercarriage and flep indicators.

(iii) Test undercarriage warning horn.
STARTING THE ENGIIES AID WARIIG UP.

The starboard engine must be started first as the

hand pump can deliver fuel to the starboard engine
only when the balance cock is Cll. OCnee the starboard
engine is running, the balance cock must be turned OFF,
or the fuel pressure for the port engine will be
maintained at 15 1b/sq.in. by the starboard engine
driven pump.

Amended by AL, lo.2.
SRR L Lee 1
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(1)

(ii1)

—~

b s 8

(iv)

(v)

—~
b

()

A.P. 1578D, Vol. I, Sect.2a

A

Set pilet's fuel cock controls with main feed cocks
Ol and balance cock CIl. Give order for fuel cocks at
crew's stations to be set as appropriate.

Set the engine controls as follows:=

az Throttles —3'2— inch open.
b) lixture CUT OFF.
cz Superchargers HEDIULL
d) Adrscrew speed controls LOW R.P.1L. (fully back)
e) Air intake heat control COILD.
f) Cowling gills OperL.
) 0il cooler shutters closed,
Hlote.= \hen electric airscrews are fitted, set:

Airscrew speed controls HIGH R.P.M., (fully forward).
Adrserew master switches CIl.
Airscrew selector switches AUTO.

Have each engine turned six revolutions by hand.

TInstruct crew to work hand pump in fuselape until fuel
pressure is 3 1b/30.in.

Instruet ground crew to prime the induction system, giving
2 or 3 strokes if the engines are hot or 12 to 15 if they
are cold. Ilave the priming pump panels closed,

Switch CIT ipnition of starboard engine.
Press starter motor button for about 20 seconds.

After releasing starter motor button, press starter clutch
and booster coil Luttons.

:"Ilen fnginc xq“ircs > bring mixture control to AUTO RICH.

t:fcm? the hand on thisg control, and if the engine does not

— Oxﬁgulaz_:'l;r‘or_shows signs of being over rich, return to
L 0 until it 4is ruining smoothly. The fuel pressure

should rise to 15 1b/sq.in; if it does not it must be raised
by the hand pump.

IT the engine fails o start, switoh OFF and have the
u}_‘Jcn‘f turned by hand half a revolution forwards to
censure that the starter elutch is disengaged.

1ff"’thc en\rg'lnc Tails to run alter the mixture control has
Tc[:n b:;mmt baek to A0 RICH, return mixiure control to
SUT 00Ty switeh OUF and have the engine turmed several
revolutions by hand with the throttle wide cnen.

Turn OUF balanee coel: and start the port engine in the same
Ry . ’ )

. 5/
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(xdiii) When the engines have heen running for about a mirute,
set alrscrew speed controls %o HIGH R.P.1IL

(xiv) Wam up at a fast tick-over until the oil inlet
temperature is 70°C, (although the minimup oil inlet
temperature for this engine remains at 40 C it is essential
for this seroplane that it should be 70 C.) and the oil
pressure is steady at 80-100 1b/sq.in.

Running the engine below 1000 r.p.m. for more than 20
seconds will result in flooding the crank case with oil.

TESTING ENGIIES AID TISTATLLATIONS.

B ffhile warming up:-

(i) Test the hydraulic system by lowering and raising flaps.
(ii) Check vacuum on each engine pump.

After waming up:-

(iii) Open up to zero hoost and test operations of constant
speed units. Ering the airscrew speed control slowly back;
the r.pen. should fall., Set the control fully forward and
the original r.p.m. should he restored.

(iv) Test the operaticn of the two speed supercharger by changing
to FULL. The boost should rise by % 1b/sq.in, and the T,p.n.
may dron slightly., Change back to LEDIUM and check that the
original boost and r.p.m. are restored,

(v) Test coch magneto in fum at zero boost. The drop should
not exeeed 100 r.pem. and there should be no sign of rough

(vi) Open the throttle to give + 9 1b/sq.in. boost and check tor
smooth rumning, and that oil pressure is 80-100 1b/sq.in.

TAXYTHG.
S Check the brake pressure (100 1l/sq.in.) before taxying.
FOTAT, PREPARATIONS FCR TAXE-OFF.

7. The drill of wvital actions is T.ILP. Fuel, Flaps, Gills
and Supercharger.

- lormal load; all MEUTRAL.
Overload; elevator slightly
tail heavy,
others IEUTEAL.

T - Trimnming tabs

Amended ‘3! A L. Noe2s

8. (1)

(41)

(1i1)

10. (1)
(i1)

(141)

A.P. 1578D, Vol. I, Sect. 2.

M - Mixture -~ AUTO RICH.

- RICH R.P.M. (fully forward)

P - Pitch

Fuel - Check contents and cock
settings; balance cock CFF.

o

Flaps - 15" powy.

Gills - Closed.

Superchargers ~ MEDIUL.

Hotbe .= When electric airscrews are fitted, check:

P =~ Pitch - HIGH R.P.M, (fully forward).

Airscrew master switches ON.
Adirscrew selector switches AUTO.

TAKE - (FF.

With normal leoad get the tail well up, and counteract any
tendency to swing lef't by use of the rudder.

With overload the tendency fo swing left is more pronounced,
and the aeroplane should not be pulled off the ground at
speeds less than B85 m.p.h. A.S.I.R.

Open the throttle lever to the position where resistance is
offered by the spring-loaded catch fitted on the throttle
lever quadrant, This position will give the correct boost
for take-off.

ACTIONS APTER TAKE-OFF.

Imre?.se.speed to 125 m.pJhe A.S.T.R. then throttle back
to climbing boost and reduce to climbing re.peme

A% a safe height of 607-800 feet, raise the f£laps.
ENGIE FATLURE DURTIG TAKE-OFF.

Tois aeroplane cannot be kept straight with the live
engine at full vover at speeds below 140 m.p.he A.5.I.R.

Do Py o i . . .
;“"L:LI'JRSPGEd at elimbing boost and r.p.m. is 125 m.p.b.
Lo tds Lo ile

AIJ;t 1 g o - . . - .
omal load or overload it is impossible %o maintain

}:‘“«g_jhiﬂ‘ “Glos_e throttles, switch off, set mixture control
w0 IUOE SU2 OFF and Jand straight ahead.

Totoo- e _—— . 4 P . -
—=tem vien fully feathering electric airscrewsare fitted,

- ’
r 3/
ey,

E~h? single engine performance will be inproved.,
-M1s varagraph vill be ancnded in due course.
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FATLURE OF (ME ENIGINE IN FLIGHT.

11.(i) Turn ON the fuel delivery balance cock. If the dead
engine does not pick up, showing that the fuel pump
is not the cause of failure, turn OFF the delivery
balance cock and instruct the erew to turn ON the
suction balance cock so that the live engine draws from
both sets of tanks,

(ii) At light load it may be possible to maintain height on
one engine.

(:Lu) 2ull the airscrew speed control of the failed engine
fully back.

When fully feathering electric airscrews are fittz_ad.-

(iv) Peather the airserew of the dead engine.
CLIBING.

12.(1) ''he best climbing speed at nomal load is 130 MePohe
A.S.I.R., up to 14,000 feet; above this heightreduce
speed Dy 2 mepe.li. per thousand feet.,

(ii) For maximm rate of climb, change superchargers to
FUIL at about 11,000 feet.

(iii) To climb to the aeroplane's ceiling the cylinder
temperatures should be reduced in the early part of the
climb and the gills closed for the last 5,000 feet,

ECOIMQNICAL CRUISIG.

13.(1) The greatest range will be obtained at about 140 m.p.h.
A.5.I.R.

(i1) The preatest endurance will be obtained at about 110.1.p.he
A.S.I.R.

(iii) Reduce TePsMe as far as possible without rough running; it
may be possible to run as low as 1,600 r.p.n. Use AUTO
WEAK mixture; and JEDIUIL supercharger ratio if the necessary
boost can be obtained.

GENERAL, FLYIIG.

Up.(i) The shutter controls, wiich are provided for the oil coolers
in addition to the automatic bye-pass, must be kent closed
as far as nosaible congistent with maintaining the oil
temperature between 70°C and 80°C.

(ii) Change of trim:-
Undercarriage up or down - no change.
lans dovm - nosc up.

! I 18 - T‘\‘r '“ Id‘—" - -
fmendled 1y YoLe 1c:1- 2. 2o R Tl Renate.
. . -7 trim on levering flaps is reduced
<o ?%mfzzﬂ;w:ﬁ:bintercur,necticn of u.e elevator
b_y.t'li :Y‘t_,:l cith the Tlaps, but is .ot entirely
‘Lr.:‘mr_\myg a ' Tt is essential that th: elevator
&4 s et:‘_r conorol shnould be in the central
tr'utu::’.ns b;fpm the {laps are "owered otherwise
Pos:.g;0110 the tab ccnnt:‘O% mcch{nim'z may result..
On some asroplancs 3 SDTLING cateh 1is fltJf,e:'i, which
allows the I_"_ilo‘t ta feel the central position as the

control is moved.

(ii) The trimming tabs arc -overful, but sluggish in
= hew mues not be used for manoeuvrinrg,

reration. ; . ng
g;(celnt in case of nuccesity in recovery fram a dive
when thé slevator tan mavw be used slowly and
carefully.

(1ii) For all-out level flight use FULL supercharger ratio
above 11,(C0 feet.

STALLITRG.

15 (i) This aeronlane has a nomal stall with flaps and
undercarriage dovm, The left wing usually drops
fairly aniccdly and as the aeroplane heels over the
nose fal’s velow the horizon. Recovery is normal.

(ii) Stalling Speeds:- At the nomal weight of 28,000 Ib.
the stalling speeds are approximately:-

Flaps and undercarriage up 75 mepsh. A.S.I.R.
Flaps and wndercarriage down 65 mep.he A.S.I.R.
SPTTTONG AND ABROBATICS.
1£, Spinning and acTobatics are not vemitted.
DIVIETG,
17. (1) Leave the airserew speed controls at cruising setbing.

(ii) In diving this aeronlane pilots may experience a slight
"Il on the control column, originating from the
elevator, This does not interfere in anyvay with the

contrel o' the aeronlane and can be ignored.

FanaN s G . _ s .

Liii) Vhen saving with throttles open, it is necessary to
viatch the boost raurges as there is no automatic boost
control and the boost rises with loss of height.

(iv) I:-ase_ the acroplane very slowly out of the dive, and
1T the throttles hnave Dbeen closed open then very
8lowly to avoid ne entary overspeeding.

m8/6.



Amended by A.L. TNo.l.

18.

19.

20.

£1)
(i1)

(1ii)

(iv)

(1)
(i1)
(iii)
(1)
(1)

(iii)

(iv)

APTROACH AND LAMDITIG.

Set carburettor air intake heat control to
COLD and close gills.

Set elevator tab control to the central positior
See para. 14 (i).

Reduce sveed to 140 m.p.h. A.S.I.R. and carry out
the drill of vital actions U.lL.P. Supercharger and
Flaps. Speed must be further reduced to 120 m.p.h.
A.S.I.R. before the undercarriage is fully dovm or
the flaps pust the mid position.

U - Uriercarriage - DGl

1 - Mixture - AUTO RICH.

P - Pitch - HIGH R.P.IL
(fully forward).

Supercharger - MEDIUAL.

Flaps - FPully DOWIT.

Hote.~ When electric airscrews are fitted, check:

P -  Pitch - HIGH RP.M (fully forward)
Adrscrew master switches ON.
Airscrew selector switches AUTO.
Correct speeds for approach:-—

85 mop.h. A.S.L.R.
95 mep.h. A.S.I.R.
80 mopoho A.S.1.Re

(a) Engine assisted.
(b) Glide
(¢) The creeper

MISLANDIIG.

The aeroplane will climb satisfactorily at full throttle

with undercarri=zge and flaps down.
Raise the undercarriage immediately.
Raise the flaps at a safe height of 40O - 5CC feet,

PROCEDUHL ATTEER LAIDIIG.

Raise the flaps, oven cowling gills and check brake
pressure (100 1b/sq.in.) before taxying.

Pefore stopping engines, set airscrew speed controls
+to LOW R.P.1., and open up the engine sufficiently to
change pitch to coarse. (When electric airscrews are
fitted, leave airscrew speed controls at HIGH R.P.IM.)

Do not stop engines until eylinder temperature is below

205°C.
To stop engines, set mixture controls to CUT OFT.
Switch off ignition when engine has stopped.

2

1.

iage oa be lowared in the normal

wr oy the engine driven punp or the handpunp,
be lowered by an indspendent emergency hydreulic
system, in the following msnner:-

(1) Operate tho catch release to free the lever near the
hendpump. RAISE the lever to the EMERGENCY (uppermost)
position and leave it there.

(i1) Select undercarriage DOWN.

(111) LOWER the handpunp lever to engage the catches ab

the bass with the pump,

(iv) Operate the handpump: at least 250 double strokes are
required.

Note:= The emergency system will only lower the
undercarrisge. It will not raise the
undercarriage, nor operate the flaps or
bomb doors. After using the emergency
system, the lever near the handpump msay
be returned to the normal position for
an attempt to lower the flaps, but this
will not be succesaful if the orlginal
fallure of the main hydraulic system was
due to loss of oil,

POSITION ERRCR.
The corrections flor position error are as follows:-

At 120 me,peohe A.S.I.R. add 11 m.p.h.
1 w

" 440 It Ly
1" 1 60 " " " 1 fn
" 180 " " gubtrest 2 "
" 200 " " 7w L "
" 220 " " n 6 "

These.figlmes apply to a total weight of 30,000 lb,,
but will not be appreciebly affected by variations in
weight,

FUEL CAPACITY,

Note the following:=-

(1) Normal fuel sy stem: Port. Starboard.
Nacelle tank 58 gallons 58 gallons
Front wing tenk 150 i 150 "
Reer wing tank 167 " 167 "

375 4 375 "
The normal total effective capacity is therefore
750 gellons.



(ii) Overlcad fuel System:- Two tanks, each holding 140
gallons, may be fitted in the bamb-cells , giving an
overlosd total effective capacity of 1,030 gallons.

FUEL CONSUMPTICHS,
Consumptions in gallons per hour per engine are :

At maximm booat Height Gallons per hour
and r.p.,m, for feet per engine

Climbing 7,600 109
% hr. limit 14,500 114

Cruising 11,800 67
Rich 16,700 66

11,800 49
16,500 48

7,500 120
13,100 118

OIL CAPACITY,

Each engine has one oil tank holding 16 gallons, and
there is one auxdliary oil tank in the fuzelage
holding 15 gallona. The total effective oil capacity
is therefore L7 gallons,







