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4 Filot's lotes .

Hots.- This Introduction and Sects.l and 2 are
also issued separately as “Filot's Notes®

1, The Spitfire 11 im & single-seuter fighter low-wing smonoplans
povered by u Merlin XIT engine driving a Rotal vuriable-pitch sir-
scraw which im governed by a constant-speed unit. The span uf the

LIST OF SelTIULE seroplans im 38 4. 10 in, and the oversll langth im 29 fi, 11 in.

2. Tha fuselsja is of streased-akin construction snd consists of
[A dotailed Contenfe Lict fs glven at ' four main longerons, frases of sither hoop or U-shape, and alslud
the beginning; of sgch Saction) plating st ffensd betwsen the frames by intercostals; the fin is au
integral part of the tull end of the fusslage. The tail plans is
also of stiressed-skin construgtion, but the alsvators, rudder snd
ailarons are of motal construction with fabric covering. The main
» plarnee are of sin le=spar strassed-skin construction =ith a light
suxilisry spar und slelad and duralumin shest covering; there is
no cantrs sectiom, the plunes butting agsinst the side of the fuselugs.
Split-trailing-edges flaps are fittsd batwesen the inbourd snda of the

Introduction g ailsrons and the fuselage sides,
Seotion 1 - Pilot's controle end equipmont L 3, The slighting pear consists of iwo separats retractable undar
. carriage unita and s non-retrsctabls tail wheel unit. The under-
2 - Handling and flyin: notes for pilot i carriage units retrsot upsards and outwsrds into recessss in the

underaurface of the main planes. Proumstic whaal brakes and oleo=
pneumatic shook-sbsorber struts are fitted.

4., The flying controls are of conventional typs and tha rudder
podals ars adjustable horizontally for leg reach. The cemtrol golusn
and ruddar bar are connectsd to tha conmtrol surfaces by cables,
Trimming tabs, controllable {rom ths cockpit, ars fitted on the rudder
and slevators, but mot on the ailerons.

6. The engins is mounted on & tubular struoture attached 1o the
fusslage front spar frams, Two fusl toanks, one above the other, sse
mountad in the fusslege forward of the cockpit, The oil tank is

’ alung below the sngins crankcass and two oil soolers, arranged one
behind the other, are mounted on the undsrsides of the port main plans,
Preswirs witer-goaling is esmployed and ths radiator is sarrisd in e
fairing on the underside of the starboard main plene; & flap, operated
from tha sockpit, is provided to comtrol the flow of air through the

' radiator, A Coffian cartridge starter i installed and thers im no

i hand -starting gear.

6. The hydraulic syetem for raiming and lossring the undsTcarriage
is opsrated by an engine-driven pump, but an smergency system smploying
compresssd carbom-dioxide is provided for low.ring the undercarriage.
Compresssd air for the peusatic systsm is supplisd by «an sngins—driven

H,I.P, /502, 3550, 6/40 { compressor and two storage cylindsrs and operates the trailing edge
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flaps, tha pun wnd cemera jun firing and the lowering and raising July, 1940 A P, 1BGER, Vol.I, Seat,l
of the lundirg lamps, vhich wrs mounted on the undsrsurfase of
the main plunes,
SECTION 1 - ‘& CONTRO FMENT
7. Eight Browning .303 in, machine guns are houssd in the main PHRER el
planes and fire through tubss in the leading edge. The ammunition LIST OF CONTENTS
boxes, sach econtaining M0 rounds, are sounted in gairs betwsan the Para
gpuna, Stowage for & parmchuta flure is provided in the fusslage, b - e R P e R S R (R el 1 :
A ramotsly-controlled combined transmitter-receiver is fittsd behind ik
the pilot's seat, Fowar for the slagt.igul sea= iges is Sariyed from plans comtrolas:
un engine-driven gemerator wnd & l2-wolt, 26 \.h sccumulstor. A T e
carbon-piles rejulstor is fitted in the elsuirical system. Control solumn and rudder bar
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FILOT'S CONTROLS ARD EQUIRENT
Introduction

1. This Section gives the locstion and, whers nocessary,
explaina the function and operation of the comtrols and equipmenti
in the pilot's cockpit. The layout of the various items is illus-
trated in figs.l and 2; each item is given an individual reference
rumber and a key to the items referenced faces sach illustration.

AEROPLANE CONTROLS
Control column and rudder bar

2., The control column moves in a fore-and-aft direction for
elevator control, and & joint below the spads grip (37) allows
lateral movememt of the top part for aileron comtrol. The brake

m“{l;ﬁ para.42) snd pun-firing comtrol (#ee paras.44 and 45)
on the comtrol column.

3. The rudder is sontrolled by padals (41) on sliding tubes
attached at their forward ends to a rudder bar. The padals are
adjustshle for leg reach, by the rotation of star whesls (42) en
the sliding tubss; the adjustment can be carried out in £1ight.

4. [Control logking.- Control locking struts are stowsd on
the starboard side of the cockpit behind the sent. To lock the
control column, the longer strut should be olamped to the control
oolumn handls =t ore ond and the other em! inserted in a key-hole
slot in the starboard side of the seat, The fixed pin on the fres
end of the arm attached to tnis strut at the comtrol column end
should thenbs inserted in a lug (72) on the starboard datum longerm
thus forming o rigid triangls batween the columm, the seat and the
longeron. To lock the rudder pedals, a short bar with a pin at
soch and is attachsd to the other strute by a cable. The longer
of the two pins should be inserted in & hole in the starboard star
wheel bearing, and the shorter in an sysbolt [77) locatad on the
fuselage frams directly below the front edge of the seat. The
controls should be locksd with the seat in the up position.

Elevator trimming tabs control

+ The trimming tabs on the elevators are controlled from a
handwheel [7) on the port side of the cockpit. When the wheel ia
rotated clockwiss [top in direction marked NOSE DOWN), the action
of the tshs tends to depress the mose of the asroplans and, whan
the whesl is Totated counter—clockwiss (top in direction marked
NOSE UF), the affect is reversed,

6. An indisator (Z1) on the port side of the instrumert pansl
showa tha poeition of the tabe relative to the elevators and is
worked by bowden cable from the handwhesl.

Budder trimming tab control
7. Tue trimmryg tab on the rudder is controlled from a small

F.5./2
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handwhesl |3) situated on the port side of the cockpit below and
aft of the slevator trirming handwheel. When the wheel is rotated
elockwiss, the action of the tob tends to turn the meroplane to
starboard and, when the wheel is rotsted countsr—clockwiss, the
affsct is Teversed.

8. 4 position indicator for the rudder tab is mot Titted,

Indercarriage contIols

9, The rormal system for raising and lowering the undsrcarriage
is hydrsulic and is operated by an engine-driven pump. Tha sction
of thes undercarrisge units is ‘governed by a control umit on tha
starboard side of the cockpit, the umit being operated by a lever
(76) in a gated slot on ths umit.

10, o raise the updercarcigge, ths lever should be pushed aft
to the erd of the quadrant, laterally through the gate and then
formards and upwards to the forward end of the guadrant. This is
all the action necessary; as soon as the underoarriage is fully
raised and locked, the lever will automstically string into ths mate
owening at the forward emd of ths quadrant and move into engagsmemt
with the gute.

11, To lower the undercartiams, tho lever should be pushed for-
ward to the end of the guadrant, laterally through the gote and then
aft and down to the aft end of the quadrant. As scon as the under-
carrisye is fully lowered and locked, the lever will sutomatically
apring into the gote oreming at the resr and of the quadramt and
rove into engnpment with the pate.

12, The cortrol walve lever rust not be mowved while the asro-
;lane is standing on the pround, hem it is moved, it must be
rushed or pulled to the full extent of the gquedrart in order that
it moy be soved into the gste by mmans of the automatio cut-put.
If the pilot wishes he may cove the lever into its final position
in the gate in the first instance rather then allow the out-out to
move it into position in the gate. This will mot intarfare with
the working of ths system but the lever must be in the sppropriste
pate at the end of the requirzed operation of the undercarriage,

13, An indicator on the outboard side of the quadrant indicates
whather the hydraulic fluoid is idling round a by-pess gireudt or is
gither raising or lowsring the undsrcarriage.
lNote.,~ It is important that the undarcarrioge be operated only ot
low flying speeds. 17 attenpts be made to ralse or lower it at
high speeds or during a sanceuyvre, the sutomatic cut-out may shut
off the power before the locks are ergaged.

Undercarrioge position indicators and warning horn
14, Three separate means for indiccting the position of the

undercarriage units are fittad, ome mechanically and two electri-
eally opersted.

B

pansl and has two semi-transparent windows on wihich the words Uz on a
red background and DUy on & grean background are tarod.

words ars illuminated according to the position of the undercarriage
units, UPF when both wndts are fully retractsd and locked and DONN
when both units are fully lowered and locked.

17. The awitch for the "down”™ eircuit of the indicator is
mountsd on ths inboard side of the throttle quadrant and is moved
to the on position by means of & striker on the throttles lever and
should bs returned to the off position by hand whan the ssroplane
is laft standing for any langth of time, The "up® eircuit is not
centrolled by this switoh.

18, The fil-memt lamge behind the windows of the indiecator
are duplicated and wired in parallel. A roller blind is filted st
the top of the indicstor and can be drawn down over the indicator
to yrevent dagzle during might flying.

= The hoin for sudible warndng is mountsd
bakind the s closs to his head, snd sounds whem throttling
wheels are not in the down position. The push switsh
gontrolling the horn is mountsd on the throttle guadrant and ie
the tirottles lewr, When, a@ during
de, i1 is desirable to atop tha horn from
sounding, even though the wheola are reiractisad and the engine
may do so by depressing the pushbutton

Undercarrisags ELFRGENCY lowering

20, For use in event of failurs of the norml hydraulic
gystam, & serarate systes consisting of a ssaled high-sressure
gylinder containing carbon-dicxide and connacted to the under=
carriage operating jacks, is provided for lowering the wheels.
Tha oylinder is mountsd on the starboard side of the cookpdt
and aan be punctursd by means of & red-paintsd laver [76)
bepide it. The handle ip markesd EREACENCY ONLY and provieion
is made for fitting a thin copper wire ssa] as & check againat
uss,

F.5./2




21, If the aystem fails, the pilot should snsure that the
undercarriage control lever is in the DOWN position (this is sssen-
tial) .dpuﬂthtmmhnrﬁnﬂudm.

22, 'The angular travel of the esergency lever is about 100°
for puncturing the carbon-dioxide cylinder and then rele the
ploreing rlunper; it must be pushed through this movement
allowed to swing dowowards. No attesyt should be made to return
it to its oripinel position until the cylinder is being replaced,

Flapa somtrel

235, The trailing edpe flaps are opersted proumstically and
are contro led from a finger lewér (25) on the top rort sides of
the instrument jamel. The lever should be pulled down to lowsr
the flaps. In flipht, the air stream raises the flaps when ihe
javer iz moved to the UF position, but on the ground they are raissd
by & comression spring smolosed in & cylinder and commected to the
flap.

ENGTHT OONTROLS AXD ECUTPSERT
Throttls and mixturs controls

24. The throttle and mixturs levers (10 and 11) are fitted
in a guadrant on the tort side of the cockpit. An interlocking
arranpemsnt between the throttls und cdixture levers ia provided to
prevent the enrine from beinr run on an unsuitable mixture, and &
pate is provided for the throtile lever in the take—off position.
sijusters (8] for “he stiffness of the controls are provided at the

gids of the quadrant.

Fuel cock controls

95, Pusl ia carrfed im two i rks mounted ons nbove the other
formard of the cockpit and is deliversd by an enpire—driven pump.
The fusl sock sorirols (58 and 39, ome for each tenk, are fittsd
2= ths b.ito= of the instrument tamel near the centre-lins of the
poroslane. In the up position of the lsvers, the tark ococka are
open. Sither tenk can be isolated, if recessary.

Airscres spoed control

38, The comtrel for the variable-pitch sirscrew conmista of

o lsver [12) munted on the encine control quadrant. In the
extrems aft ~oaition of the lever, the airscrow blades are hald

gt their mrimm coarss-pitch anples and the airserew funstions
a8 a fixed-viteh sirsorew. For all other -osiiions of the lever,
the airserew is under constant—sjced o erntiom, ‘rovided that the
airsorew and the comstant-speed poverror umit ore within their
limitire eonditions; movement of the control forwarn will increase

R

A2 15658, Vol,I, Sect.l
tha engine r.p.m. and movessnt aft will doorease the sngine r.p.m,.

Radistor flap control

27:. In ordsr to sontrol the flow of cooling air through the
radiator duct, the scvable flap at the ocutlet snd of the duct is
operated by a lever (40) and ratohst onm the port sdde of the cock=
pdt. To opan the flap, the lever should be pushed forward, aftar
relsaming the ratchet by depressing the knob at the ton of the
laver, 'The normal pomition of the ilap lsver for level flight io
shown by a red triangle on the instruction plate fitted besids the
laver, A notch beyond the normal position in the aft direction
in provided for heating ths guns at high sltitudes,

Boost cot-outl BELLLEGENCY sontrol

28, If it irp desired in an scergency to overiide the automatic
boost control, this control can bw cut-cut by pushing forvard the
small red-paintad lawver (14) st ths forward end of the throttls
quadrant, The lever is sesled as & check agninst inadvertant
oparation,

Hlow-running cut-out eontrel

29. The slow-runring cut-out control on the s&rburettor im
operated by pulling the ring grip {74 adjacent & the priming pump

Engine instrumenta

0. The engine instruments are grouped on the starboard side
of “the instrument panal and consist of an =opsed indicator
{58), fual pressure gauge (58], boost gauge [61), oil pressure

(69), oil temperaturs gauge (67), radiator tespersture gauge
£63] and fusl sontents gauge (48],

Fuel contants gauge

31, The fusl contents gauge (46) on the starboard side of the
instrment ranel indicate: the contents of the bottom tank, The
guuge indicates only when the pushbutton inboard of it is pressed,

A double scele is provided on the gauge to give a corzect reading
for both “tail on ground"” and "flight™ conditions,

Engine priming pump and starting switches

32, A hand—opersted pusp (£4]) for priming the engine is
mounted on the bottom storboard sdde of the instrusent panel.
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The main magneto switches {17) are situsted on the port eids of the
instrument panel and the cartridgs starter pushbutton (47] is
situsted gt the botiom of the panel near the cemtre.

Cartridge starter re=loading conirol

33, & type Lid Coffean starter is fitied on the
u!ﬂnang:lmuﬂt}mmlti-bmlchummﬂﬂmmm.
The sontrol [76) for relsading the bresch is mituated at the bottos
piarboard mide of the instrusent panal and is the means by which the
breech is rotated to place a new cartridge in position for firing.
The sontrol is operated by slowly pulling on the finger ring and then
relaasing it.

Punl, 0il end coolant

4., The fusl, oil and coolant to be used with the lerlin XII
angine ore ne follownie .

=TT ) PR P vesss 100 Ootans (Storea Bef,344/76)

s iiiiesss Specification D.I.D.109 (Stores Bef.34/
32 and 33} :

COSLATIE saseswrrapsini . 705 water, 30, Ethylsne-glycol BSpecifi-

cation 116A [Stores Ref. 336/516)

85, The fusl mystem is filled through the top tank, the fueal
runrdng te the lower tank through a comnecting pipe. It is an
advantage to have both fusl cocks open during filling so that the
rormel Tead pipes can also serve as a delivery line to ths bottom ]
unk;nmﬂmulﬂhnllmdrurmmlwmthmushthun [
sipes. Accoss to the oil lank filler cap is obtained through a 14
dpor on the =ert sids of the angine cowling., The filler is in j.
such & position as to give the correct filling attitude with the
asroplane standing on the ground, tail dowmn. The sothod of
filling the coolant system is described in Section 4, Chaptar l.

HOUD, SEAT, EIC. .

Hood
%E. The sliding hood owver the cockpit is provided with
apring eatches for holding it mither cpen or shut] the catches are 3

released by two lavars at tha forward end of the hood,
From outide, with the hood closed, the catchss can bo relsassd

Frovision is mmde on the door %o prevent ths hood from sliding
shat if the ssroplane overturns on landing (ges pere.40)

. nnuwm.mlfﬂ—rpmrmuwihdm
the port sids of tie hood.

.

!
"
]
|

Aals s ¥nlal. Ject.l
Seat

38, The seat im constructed to take s peat-% pe parachute
and is adjustabls for height by mears of a lever om the wight-hand
pide of the seat. The lock for seovring the ssat at the desired
height osn be relsased by depressing the knob st the =nd of the
lm:r-.

15, Sutton harness ia fitted to tie seat and the shoulder
streps are anohored to & speoial fitting on the fuselese struoture
in ordsr that the pllot may lsan Torward without wunfastenins his
harneas. The extension 1s cbtained by relsasing the bolt-type
cateh (75) on the starbosrd datim longsron beside the meat, .Jhen
the pilot leans back agein, the catoh automatically smaps home into
poaition.

Proteotion of pllot

L0. Sheets of armour plate are fitted behind the flreprool
bulkhesd forward of the upper fuel tank, on the baok of the pilot's
seat and on the fusslage frame behind the pilot's seal. A panel
of extra thick glass is Titted on the windsoreen to rendsr it
Pulletpraof, The lower fuel tank is coversd with self-seslirg

Cockpit door

4. To faoilitate entry to the cockpit, a portiom of the coam-
ing on the port side is hinged. The door catohes are relsased by
means of a handle at tlwe Fovrword end. Two poalt!on catohes are

to allow the door to be partly opessd belore taking off
or landing in order to prevent the hood from sliding ahu® i the
asroplans shovld overturn.

OPERATIONAL EQUIFLENT
Brakes control

k2. A eontrol lever for the prsumatis brakes is fMited on the
eontrol ool spade grip; Aifferential control of the brakes is
provided by & relay valve connected to the rudder bar. A eatoh
for retaininy the brake lever in the on position for parking ia
fitted below the lever pivot. A triple pressure gmge (18), showing
the alr pressure In the pnevmatic system oylinders and at each
brake, is mounted on the port slde of the instrument panel.

43. In comnection with parking, it should be noted that, when
pariing the asroplame in the open during wind; weather, sither
tha rudder control should be looked or the wheols chooked againat
movement to the rear (sse A.M.O.1L/38).
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Sun-firing comtrol

44, The sight pums are fired pmoummticelly by mesns of a
puskbatton fitted in the control colwm spade grip. The coupressed
air mup-ly is taken from the same source as ths brake supply, the
available pressurs being shown by the gouge (18] referred to in

para, 42,

45, 4 milled alssve, surrounding the push*-iiton can be rotatad
by a guarter of & turn to & safs position in which it prevents
operaticn of the button. The SAFE and FIRE positions are sngraved
ecn the nleove and can also be idsptified by tovch ae the slesws has
an indsntation which 48 at the bottom when the slesve is in the
SAPE position and is et the sids when the slosve is turmed to the

FIRE position. -

Ca=ore jun controls

G5, A 0429 cino-camera in fittod in the lesding wdge of the
wort —lars neer the root snd and is oparated by the mm firing bute
ton on the sontrol column spade grip, & succsssion of exposures
baing mads during the whole tims the button is depressed.

oy . footame indicator and an aperturs switch are mountad on
the wadre - late sbove the thmttle laver. The switch enables
pindis of too carera soeriures to be sslscted, the smmller aperiure
being usad for- summy weather. A stowape clip is provided to
roceive the electrical cable |13} when the indieator and swiich are
mt fitted,  =min seitch [6) for the oime—cammers gun is mounted
on the port sids of the cockpit,

Rozisctor gun sight

48, Por sighting the mms a reflector pun smight (typs C.1.2)
{2 mounted on a bracket (53] sbove the fnsgtrument panal. A medn
s4teh (50) and dimmer switck (51) are fitted balow the mounting
hrasket, The dimmer switch has three positions carked OFF,
SIS and DAY.  Thres scare laops for the sight are stowed in
holdere [60) on the starboard side of the eockpit.

49, The sight casts upon a tiltod reflsctor gplass an imige
congigting of # central dot earrounded by a clrels from the
cireusfaranos of widah vertieal =nd horizontal radial linos
oxtond cutwards. The rangs st which the sight is sst depends
upanthlwiﬂhnfﬂmﬂphﬂtmmmwduoiﬂltﬂ
horizontal Iines, The gap can be varisd hy the rotation of
twe ergraved adjusting rings at tho base of the =ight; tha
uiper ring is oarked RANGE-TAHDS snd the lowsr one BASE-FEET.

The method of selting the night on tha target is a3
follows:=
[4] The ramge in yards at which fire will be oponed naving
been ravicunly decided, the upper adjusting ring should
be sat to this range

its span should be known approximately and the lower ring
show’ © o set to this span in fest,
{idi) When the target spans the gap betwean the innar ends of

63, (Outboard of the pneumatic control lever, & lever [15)
is provided to control the dipping of both landing lamps, To
dlp the beam; the lever should be pulled up,

Havigation and identification lamps

54, The switch (24) controlling the navigntion lamps is
fitted at the top port cormer of the instrument panel.

55, The upward snd downward idertification lampe are controlled
from the signalling switchbox (64) on the starboard side of ihe
cookpit, This switchbox has & switch for each lasp snd a morsing
hyhlndlm mvmmm ;::-63 illusdnation or morse sipnalling fros
san or . mwitch lever has three positdons marked
BORSE, OFF and STEADY.

66. The spring pressure on the morsing key can be adjustsd
by turning the smal] ring st the top laft—hand comer of the
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flirelass controls

7. The seroplans is squipred with & coctined transodtter—
receiver, sither tyoe T.R.2D or T.R.1133, locsted behind the
pilot's seat.

§8. T.R.5D installaticn.—- With the T.R,9D installation, a
type C eechanical contrallsr {19) 45 fittsd on the port sida of
the cockzit above the throttls lavbr. The controls comprise a
santral krob and an upner and lower lever., The upper lever
should bs pushed formard Zor "reeeive", pullsd backeard for
"tranmrt® and moved to the sentral position to switch odi the
wirelass unit; the lever can be locked in the off position by
meare of & latch thet engapes in o noteh on the controller cesing.
Tha lower laver opsrates the fins=tuning control and is ussd
during flight to sele slight adjustments only, the main tuning
of the recsiver being pre-sst on the ground. The cemtral
krob is the volume conmtrol and should Le turned cloclwise to
increass the volume.

£8. & remote gontactor (66) and contactor mamtar muitch
arn Titted on ths starboard side of the soockpit. The mastar
contactor is mounted behind the pilot's headrest on the port
sids and & switch controlling the heating element is fitted
on the forward bradkstof the mounting. The heating slament
should always be mritched off whon the pilot lsaves the sarcplane.

&0, The mlcrophone-telephons socket is fitted on the star—
board =ids of the fusalage adjacant to the esat.

1. m_\a_ww the T,R,1133 installation,
the gontactor pear and mieoro sphons socket ars as dascribad

in paras.5% and 50 but the type C mechanical controller is replaced
by & pushbutton slssirical control unit.

B2, The pushbution control unit has & nueter of pushbuttons,
one for swtohing the unit off and the othars for switching the
urit om and selecting pre-deterzined commnication charnels. In
sddition, thers is & switsh lever, ~hish can be moved to three
poitions, viz. "receive”, "volce-ojerated” and "tranemit"”, maried
B, V.0, and T respectively. With the lever at V.0., the unit
pormally remains on "receive™ but actomatically switohes to "trans-—
mit” when the jileot speaks into the =icrophone; if, however, the
pock-dt hood 13 o.an, the neiss of the angine will ksep the umdt
on "tmnesmt® and in thess cirgisstsnces the lever must be moved
to R chen roosption is desired; when the guna ars boing used, a
sEitch operated by the gun=firing pneumstic circuit keeps the
unit on "receive” urnlesa the lever iz moved to T. A white
lamp next to the switoh lever is illwwinated ~hem the unit is

L Yol, I, Seabt,l

recaiving and goes out when tho wdt is transollting. Ev the
gids of pach channel-selecting bution is ajrean lamo whicl. ie
i1luminated when the unit ie ojersting on that channal,

Forschute flare relesse control

G4, The cootrol haniie (1) for relsasing the _arachuts fiore
esarrisd in the rear fuseloge is located on the -ort sids f the
cockpit, The handle should be pulled u wards to relecss tha flare.

Qxygen eyuipment

G4. A mingle uxygen oylinder is stoved bohind the sest within
reach of the pilot. A standard regulator unit (23) 4ie fitl'ed on
the port side of the instrument panel and a bayonet soclet (1G] for
the low pressure supply to the mmak is fitted on the starboard
mide of the cogkpit, There is aleo a spring cliy fiwed tc tho olar-
board eide of the cockpit beside the pilot's shoulder to hold the
mank hosa elesar of hiz movememts.

Proasure hoad heating meitoh

65, ‘The heating element in the A.5.1 pressurs head is con=
trolled from a switch (4} below the trimming tab handwheels. o
prevent undue dlscharge of the battery the elesent should be mmitoh-
ed off on landing.

Pirst-aid cutfit

66, The first-aid outfit is stowed aft of the wireless sguipment
;Mhmﬂmﬂ:m-mmmlmmmmnm

Navigationsl eguipment

£7. A ootal cass (6) for a writing psd and ancther (2) for meps,
books stc. and & courss and indicator are fitted on the port
alds of the cookiit, Stowage (71) for & heipht amnd airespood
computor is providad below the wireless remots contactor,
Vantila'tor

€8, A mmll adjustables flap on the starboard cvaming abowe the
ingtrument parel is provided for ventilation of the cockpit, The
flap is opanad by twrning & Jowrled mut (57) underreath the flap.
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i. Flare relssass comtrol
2. [La, stovage box
4, fudder Lrimming tab control
. Prascure na d hesting sdteh
B Camers jun Leater gvitch
B driting sod sontzirar
Ts ‘evator tricming tab sontrol
Ga Throt.lo and cixture friction adjusters
9. Push mwiteh for cilencing warming homm
10. Throttils laver
11, iixture lover - g
12, Adrserew contral iewer
13, Cennoction for cine-ceoers Jootaps inddcator
14, Boost eut—out cantrol
5. Londing loosn dip=dng levers
16, Llandirg lamos switch "
1%, iain -egneto oritcheds
14, brais trijle repsurs [iuge
19, irelesss recots cantrollar
25, Cleck
21. levator iri mire tabs position indicator
02, Undercarringe nosition indicatar
23, Crypen rosulstor
o4, sowipetion lamna owitch
b Flape cuniyel

= clolclclolalelclclelelelelSlelSlCIOlCIE IS

27. Instrument [lying pansl

A, Mrespeed indicator

28, artificis) horison

30 Atimater

31, DEreetion indicator

32, Setting knou for {31)

3. Comapy devigtion cord holder
54, Cockzit laop dimmer switciies
35, Brake laver

%5, landing lamp lewering comtrol
7. Control column

48, Tunl coek lever (top tank]
38, Pusl eock lover [bottom tank)
40. mediator flap control lever
41, Duddsr pedals

4%, fadder pedsl leg reach adjusters
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Key to fig.2
Starboard side of cockjit

29, Artificial horison

31. Direction indicator T — =
44, Cockpit lamy dimmer switeh AP 15658, VOL.I, SECT. 1
34, Puel cock laver [top tank)

38. Fusl cock leaver bqt.‘l:m tarnk | @

4. Braks relay walve

44 Yriming pump

47  Engine starting pushbutton

8. Turrlng indoator

49, iste of elimb indiostor

50, seflector might mein switeh

1. Eeflactor sight lsmp diomer switoh
Bd: lifting ring for dmming scroan

b3, Heflsetor gun sight mounting

94 limming screen

b8, Armmatar

86, Cenmerator switch

67. VYentiletor control

t6. Engine speed indicatar

£5. Pusl pressure gauge

60, Gpare filassnts for reflector might
6l. Boost gauge

B2s Cockpit lamp

£3, Hadistor tespereture geuge

64, Sipoalling switch box

do.  Cygen socked

66, «ireless remote contactor mounting and switch
6%, (il temperature gauge

Gbe. Engine data »late

69, 0il jressure gauge

0. Cartridge startsr reloading comtrol
¥ly leight and airspeed computor estowsge
T¢. oootrol lodkding lug

73, Harness releass

Tde Slow-runming cut-put control

76.  meesrescriazes control lavaer

76, Undirearriage sserpency lowsring lever
T Control locki.  lug

STARBOA

MREEDOROOERROODROOEOE

RD SIDE OF COCKPIT
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SECTION 2
BEARDLIRG AND FLYING NOTES FOR FILOT
INTRODUCTORY NOTES

1. The information given in this paragraph is complsmentary
to the description of the equipment included in Section 1li-

(1) Hydraulic system.- This operates the underoarriage by
means of an engine-driven hydraulic pump. The pilot's
oontrol conaists of a seleotor lever having two positioms,
i.s, CHASSIS P and CHAS3IS DOWM. The lever should be
ﬂm:inthuﬁﬂ.ﬁﬂlﬂ“phmﬂumplmuun

ths ground. Ths method of operating the system is given
in Sectiom 1.

(44) e BUFRCENCY lowering gear.- This is providasd
ndm-m-phﬂntorthammlﬂm
failing. It. consists of a separats preasurs system with a
control in the cockpit. The pressure is obtained from a
C.ls oylinder specially installed for the purposs. Ter

of operation end further particulars ses para. 52
and Section 1.

(444) Underearrimge position indicators.- Mechamical imdicstors,
one for each undercarriage undt, are situated in the main
planss, Thews are flush with the surfacs of the plans
whon the undcrearriage is P, In addition the usual warn-
ing horn end red and green light indicstor are providad.
Tha mechanical indicators show the porition of the under-
carrisps unlts thooughout thelr trovel whilst the 1light
indjcator shows that the unites are locked in the up or down
position:- FED (up) GREEN (down).

{iv) Proumatic asystem.— This oferates the wing flape, whesel
brakes, landing lamps, gun firing mechanizm snd cine camern. An
angine-driven punp suppliss air pressume toalr bottlea in the
fusalaga.

(%) Flapa.- Theae are split flaps, having only two positions -
P and fully DOWN, st an angle of 85¢0. Thay are operated
by preumatis pressurs from an adr bottls comtrolled by a
mall finger-operatad lever. They are for slow epeed and
landing only, and carrot be used to assist take-off.

(vi) ¥Whesl brakes.- These are of the differential type, oper-
ated from the pneumatic system by a hand lever.

¥.8,/3
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Note = It is importent fo keep a check of the confents of

all the fanks during flight. Any tank that is emphying Filler —== Lt
should be turned O 1l:geﬁ:tre if 15 completely :&m'red L r!i |
fo prevent sucking airinfo the fuel system i
MIXTURE i | 48 gallons
RICH WE AK ] i
] i i : Vent outlet
’;% HJJEE = erforaled
-+ gl 2 stack pipe

I_FJ D\Mrmw lever

THROTTLE AND MIXTURE | i

AND AIRSCREW CONTROLS 37 gallons
NOTE= Relief valves inlegral -

wilh pump .
Perforaled— <
Primer s
To carburettor 2-way cock
T To cylinders -
4 _ —/
i o
= Filler R
?i—l FUEL SYSTEM DIAGRAM l?l—




[vid)

{widd)

(4x)

(x)

(=)

{x4d)

«= Thase are stowed flush with the under
surface of the wing, on each mide, and are put down and up
by the preumatic system, controlled by & mmell lever
rimilar to the flaps lever. Their beam is slso adjustabls
by another lever. They must NEVER be down axsept at low
apaed.,

Dun-firing system.-  Operated by the pneumstic system,
controlled by a press-button munted on the top of the
control column spads grip.

«~ Thase are fitted to the elevator and
rudder, and sre controlled by wheels on the laft of the
eockpit. The slevator trimming tabs are very sensitive
at moderate and high spoeds; they may be used to assist
in mamoesuvres, and recovery from a dive, provided they are
always used alowly and carefully.

Airpoyew.- This is s Eotol varisble-pitch type governsd
by & constant-speed unit. The pilot's comtrol regulates
the engina r.p.n. through the action of & govermor unmit
which eomtrols the mirscrew pitoh eccording to the power
output and Lnaggllﬂ.nn to the airepesd. The pitch rangs
is so great (357] that a steep dive st maximm permissible
airspesd may be done without an ireresss in crodsing r.p.m.
originally selscted by the pilot,

+= This is automatic, but the pilot has a
switeh" lsver which selects either NORMAL (when mixture ia
kept constant, automatically weskening with inoreass of
height, at the optimus valus); or WRAK (when the mixture
is similarly controlled, but at a weaksr walue, for greatsr
scoromy at low cruising speeds) .

Automatic boost control.- This prevents the maximm
permissible boost of 4§ 1b./8q.in. from being exceeded
when the throttls lever is in the rated position. Below
this figure the pilot controls the booat by ths throttle.
With the throttle lever in the take-off position 12} 1b./
Bg.in. boost is obtained at low altituda.

(x444) wwgm-— The coolant
temperature is comtrolled by a thermostatic control (awto-

(xdv)

matia) ard a radiator flap which regulates tha flow of
air through the radiator, but which cammot be fully closed.
The pomition of the redistor flap affects the lateral trim
of the airoraft (the radiator being under the starboard
wing) , and can usually be kept in the closed position
during cruising flight.

s= This can be locked either closed or openm,
but mot in ary other position. Adr pressure at high spead
acts in such a direction that it tends to keep the hood for-
ward, and it ia very difficult to open it in & dive, Great

(xv)

{xvi)
[ =vid)

{ xwiai)

{xix)

F.5./4
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care is nocessary to mvoid pgetting the am out into the
airflow when opersting it at speed, {over sbout 140 m.p.h.
AeB.I.) The arm could easily be dislocated at high
gpoed.,

o= A hinged door is fitted to the laft

BMERGFICY EXIT..
side of the oockpit, the locking oatches of which are

operated by & small lever. It is essential that the
hood should be fully opsn, as othsrwise it runs in &
groove on top of this door, and prevents its being .pemad.
The door is previded with a doubls lock which is designed
1o give s "half-cock” position for use when taking off
and londing. With the bhood fully opsm and the door at
"half-cook” the hood cammot elide forward if the seroplans
were to turn over when landing.

¥eptilation.- A comtrollable inlst for fresh air i
provided to the right of the windscresn.

d - Independant adjustment to
sach pedal is fitted.

- A disgram and particulars of the fuael
wgimmﬂx.l. Pual is fed to thas sngins
by a fusl pump which draws fusl from ome or both fuel
tanks. These are munted ans above the other, sontain
48 gallons (upper] and 37 gallona (lower) - B5 gallons
total - and commumicats with sach other by an opsm pipe,
so that the lower tank is kept full as Jong aas there is
fusl in the upper tank. A cock is provided to sach tank,
so that fuel may be drawn fiom the upper tank alone, or
from the botioo of the tark,

Fuel, oil ond coolamt filling poinpts.- These are
situated as follows:-

(a] Fusl.- Top of fusalage in fromt of windsersen.

() 0il.- Through a door in the engine ocowling on the
port sids, Correct level is obtained when the air-
craft is standing with its tail on the groumd.

{ .= door in the engine top cowling
° ;ﬁlu??‘[muuh u;:hmmtl ;



FITHESS OF AERCPLANE FOR FLIGHT
2. TEneure that the total weight and disposition of the losd

are in accordsnce with the Weight GSheet Summary, and ascertain that
the asroplans is in all other respects fit for flight.

PRELIMTRARTES

3. Om entering the cockpit make the following preparations.
Ses that.-

(i) The ignition switches ars - (OFF.

(i4) The undsrcarriage sslector lever is in the
gata, and the indicator shows the word "IDLE®.

{4i1) Switch on the light indicator and check by the green
lights that the undercarriage is locked in the

down position.
(iv} The flaps ars - P.
(¥} The landing lamps are - P
[{vi) The wheal brakes are - 0.
Check., -

(vii) The contents of the fuel tanka.
{viii] The movement of ths flying controls.

STARTING THE ENGINE AND WARMING UP

Jiote.- For full details of the Merlin XII engine gee A.P,159CP,
Volume T.

4. Whepsver poasible the pilot should start the sngine himself;
this will ensurs that he has ample time to carry out all the checks,
and that amwcessary running of the engines is avodded.

[1] Set mixturs control back to NORMAL.

{14) Set pitsh comtrols fully forward to FINE PITCH.
[444) Set radiator shutter fully OFEN.
[iv) Raise both fusl cock levers to (M.

{v) Frime the cylinders, by injecting five effective shots af
fual. Sem that pump is screwed down after priming.

{vi) Ensure that everyone is cloar of tho mirscrew.

6E Vo Sect, 2

[vid) -  Switch (N ignition switches, keep
the ttle open slightly and prees the starter button
urtil the emgine is firing evenly.

Jigts.— Do rot cscillate the throtile lever, but open it slowly
to get the engire rumming smmothly at a fast tick-over;
if the engins begine to fade, or "spit back", cloas the
throttle quickly and opem it up again very alowly.

{vii4) Ses that the oil pressure is satisfactory.

fix] Warm up at & Tast tick-over until the oil temperature is
at least 159C., and the radiator tempersturs reaches about

5. The engire should mot be run at full power for mors than
a few seconds = just long emough to test magnetos and cbserve oil
pressurs, boost and r.p.m.

Imortagt.- Ths engine should om mo sscount be opensd up with
the sirscrew in cosrse pitch (comtrol lever back) as
the blade angle is too coarse anl severe detonation
will result.
ZATing warming up
(1) Pusl pressurs - 2} to 3 1b./eg.din.
{11) Brske pressure - Reservoir pressurs at lsast 120 1b./sq.in.
(1i4) Preumatic system - put flepe down and up apgmin,
{4iv) Bet altimster and directional gyro.

) i, e Bk b . G- ey s

{vi) Harmess relesses in "fixed" position.
(vii) Make any other gensral preparstioms for flight.

Hots.- Warming up should rot be'unduly proloaged, as the temper-
ature rises quickly, and scme margin must bs kept in hend
for taxying. If it iw 130° before the asroplsnme taxies
out, it will bocome excessive if thore is wy distance to

dowrwind, The engins should mot idle for amy lsngth

in s light wind, and the siroraft should slways

;E
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During muowding @

{viid)

()
141)
{144)

{iv)

Test the engine as follows:-

(e} Open up (in fine pitch) to rated gats, Ensurs that
there are TWO men holding down the tadl,

Check - Boost - +9 1b./sq.in.
R.pam. - 2,760 to 2,850
041 pressure - &0 1b./sq.in. [at NORMAL
teoperaturs) .

(B) Test separnte magmetos st full throttle (take—off).
Ensure that the r.p.m. drop doss mot exceod BO,
This must be hmﬂﬁﬂﬂlﬂnmlﬂnhmm
forward position to give maximm r.p.m.

(¢) Teat the airgorew-pitch control.- With throttle at
rated gate pull bask the airscrew comtrol slowly umtdl
the rep.m. drop to 2,400 (mo further). Then throttls
down & Hittls and observe that the r.p.m, are maintained
at 2,400 in spite of throttle movementa, though the
r.p.m. will, of courss, drop if tha throttls is b
Tight back. Return to finme pitch aftsr tast. =

(d) Wave away the chooks.

TAXYING OUT
Before taxying out ensure that:-

The parking braks is releassd.
The radistor shutter is fully opem.

There is emple brake pressure., If this fails while taxy-

ing, for amy reason, such as a blown union, apply full brake
at onoe in order to stop whils thare is still some pressars
laft.

Note the following:-

(a) Use the brakes s littls sa possible in taxying, in
order t0 save wear.

{b) Tt may be found that one wing tends to remsin down
while texying, This is due to atiffness in the umder-
earriage lsg, empecially in & new machine, and doss mot
matier, except when taxying in m gale; it would then
be advisabls to have men at sach wing tip.

(o) The throttle frietion sdjustmesnt should rot be slackarsd
off, even if texying would then be sasier; if the pilot
is in the habit of keeping it tight, he will never be
subject to the riak of loss of engine power, whils

AP,15658, Vol.1, Set.2

taking off, dus to the throttls coming back when his
h-ﬂhmtu?ﬁnﬁmtm lever |when raising the
undercarriags) .

Id]ﬂﬂﬂwm-- The engine should
ot ba to idls too slowly, and should be

"clsared" before taking off by opeming up to moderate
T.p.m. against the brakes, care being tekem to hold
the stick fully back, and not to raise the tail by
operming up to toe high's powsr. [Ensure that the
maximum temperature limit is not exceedsd (120°cC. ).

FINAL PREPARATION FOR TAXEOTP - IRILL OF VITAL ACTIONS

7. On reaching the take-off poadtion, stop scross wind, facing
the serodrome cirouit, amd carry out the Drill of Vital Aetions.
Sors of this may already have been dome, but must invariably be
checked before every take-off. A convernlent catch-phrase is
applisd to this drill “T.MF. and Flaps”.

{4) - T - Trim=ing tabs - Elevator about ome division
mass down from neutral., Rudder
about cenmtral or, if preferred
fully to starboard.

[41) — M - Mixture contrel - Back to NORMAL

{iii) = P - Pitch comtral - RILLY FINE (lever fully forward)
and
Flaps = [P [Thess must naver be dewn
mnhﬂmﬂ.uuﬂﬁﬂ%ﬂﬂ
be at 859),
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ACTIONS APTYR TALING-OFF
9. Procead as follows:-

Imredinte sctions.- After taking-off carry out the following Irill
of Yital Actiona. Catch-rhrase - "U.P."

(1} As moon 38 the seroplare is PINALLY clear of the ;
wait for a few seconds (ot more than shout five) to ensure
that the asropians is gathering speed, and that it will mot
touch the ground again, and then, after observing carefully
~that the ssroplame is several feel clear, especislly if the
aamodrome surfece risas,

U - Baige the updercaryisse. On no account must the climb be
started at this stage; the ssroplame should be held aloost
to level flight until a aafe speed of 140 m.p.h. A.5.0. is
meached (it should then be, roughly spesking betwsen 10
to 20 feet cloar of the ground or obatructions)., Ensure
that the red indicator light - P - comes on (it =ay ba
necessary to hold the lever hard forward against the quad-
rant until the indicator comes ON)

(i) Then start a gradual climb, throttls down to the roted
{+9 1b./sq.in. bobst) position and:-
P - Move piteh contral heask to give 2 ,BS0 r.p.m.

{iii) Contimue to accelerate umtil the ai reaches n olimbing
speed of 165 m.p.h. A.85.1. at +9 1lb./sq.in. boost and then
adjust the attitude to maintain this speed.

Subsagusnt actions.- Thess may be porformed at leisure, though
without undus delay.
(iv) Observe oil pressure (60 lb./sg.in.). The habit shonld
be formed of looking at this first and foremost. An

engine can seize up in less than a minute if the o0il press-
ure fails.

{v) Fully close the smergency axit door and then close the
cockpit hood.

(vi) Close the radiator stutter (unless a high powsr olimb is
dome, when the lever should be a little forward).

[vii) Make ary further adjustments to the engine end eirscrew
controls as desired.

[wiii] Mote the radiater and oil temperatures,
{ix) Lodkround the cockpit systematically.
10, Peet mey be taken off the rudder control to save fatigue,
as ifts use is only necessary when taking-off, landing, flying at

low speed or merchbatics. Even ssrobatics, such as rolls, san be
dome with feel clear of the rudder comtrol, but rudder would be peeded
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for recovery if the mamsuvre ware badly doms. Tt is sdvisable
to acquire the habit of flying without rodder control, as this is
best when flying by instruments, sspecially whem in difficulties
in elouds (epart from a mpin}. Ses "Flying by instruments”,
pars, 5.

MGINE FATLURE DURIRG TARE-OFF

11. In nass of engine feilure during taks-off, the first and
foremoet essentisl is MAINTAIN AMPLE PLYING SFEED.

Act an follows:-
(1) Put the moee dowm.
[ii) If the undercarTiage selector lever is mot inm UP, put it
there., This should be erough to causs ths undarcarriape
to collapse on touching the ground, or vexy scom after.

[44i) Lower the flape (if there is time); but this is of

(4w} Land straight shead. ON W0 ACCOWNT attempt to turn, as

[v)

12. This ssroplans may be climbed for periods of thirty mimstes
at a boost pressure of +8 1b./sq.in. and 2,850 r.p.m.  In this
copdition the best climbing spsed is sbout 160 m.p.h. A.5.I. uwp
to the rated altitude (13,000 ft.). For mormal clisbing, however,
the following speeds ars recommndad:-

Ground lewel to 13,000 ft. 185 m.p.h. A.S.I1.

16,000 ft. = 180 m.p.h. A.3.I,
20,000 f. - 150 m.p.h. A.S.I.
5,000 f£t. - 140 m.p.n. A.5.1.
30,000 ft. - 1256 m.p.h. A.5.1.
."E,M . _ '.'L'I.f lﬂ-p-h- ‘-SI-I-

Nots the following:—
{4] Watch the radiator and odil temperatures, amd adjust the

,'l 54}‘?



radiator ahutter if necessary.

a) Maximm radiator tesperaturs 12¢°c.
b] Maximm oil inlet tempersture 20°C.

(44) This asroplare olimbs at a very steep sttitude and there
is a large blind area in fromt. Care should be taken
ot to olimb streight for too long in case of the approach
of hostile aireraft from shead. A alight twn only need
be mads.

THE ENGINE IN CRUISING FLIGHT

13. The engine should rormelly be rum st the lowsst spasd
necessary for the occasion, to reduce maintenmance and economise
fusl; but avoid rumming it st a rough period. The limits of
r.p-2. and boost are as follows:-

(4) mew.- The limting
figares are 9 1b./sq.in. boost and 3,000 r.p.m. for

§ mimite periods. The seroplans should mever be flown
gll-out except in emergency; it may shorten the 1ife of
the engine.

(ii) Coptimous cruising. The limiting figures are as follows:-

(a) Maximm comtimoys cruising (SURMAL),.- With the
miyture sontrol lever at NORMAL, 7 1b./sq.in. boost
and 2,650 r.p.m. must ot be exceedad.

Hote.- These are the upper limits, and indicate that the engine
ghould be run at legs than thése speeds and boost.

(4i1) Eooromical cruising.- The lower the engine speed the
lower the fusl consumption, in gallona per hour, but, to
obtain "most miles per gallon”, which will give the maxiemm
rangs on the fusl carried, a alightly higher speed than
the mimimm at which the seroplans will fly, glves the best
results. The greatest rangs will Bpoed

¥
E
S
-]

HNots.- Approximatsly the same rangs will be obtained at the sams
i.5.I. resding at any height; for example, the range will
be about the sams whethar the adreraft is flown at 2,000
f£. at 200 m.p.h. A.5.1., OF ﬂﬂ.mﬁ at 200 m.p.h.
A.5.7. |a much higher trus spesd, but with a higher con-
sumption to maimtain it).

A Vi 2
(iv) Engine tempersture,- The limits laid down rust rever be
exceaded: the radistor flap should be used to control

the radiator, and, imdirectly, the oil temperaturc.

{v] Mixture contyols.- The sutomstic mixture somtrol will
weaken the mixture as haipght is inoreased, whethsr the
lever is back to MORMAL or forward to WEXK. Tenk mixture
must ot be ussd at more than +32 1b./sg.in. boost, exeert
for momentary bursts which may be reouired for keeping
gtation when flying in formation.

{vi) Engine dats plate.- Usa this for reforonce, keeping
strictly within the limits set out.

(vi1) Minimm speed to hold height.-  This is about 90 m.r.h,
A.5.1. Fo booet is ipdicated, but r.p.o. should be kept
{by mwans of the airsorew controll hipgh emough tc prevent
rough ruming of the engine.

(vidi) Eelation between speed and r,p.m.- The best results will
be obtained if the speed and r.p.m. are kept approximately
a8 indicated by the following table:-

A.8.1. reading 280 m.p.h.

2,600 r.p.m.
A.5.1. reading 325 m.psh.

2,600 T.p.m.

A.5.1. reading 200 m.p.h. - 1,700 r.p.m.
A.5.1. reading 220 m.p.h. - 1,750 repum.
A.8.1. w‘ 240 hpqh- - 2,000 TeD:Hs
AS5.I. veading 260 m.psh. - 2,400 r.pem.

GENERAL PALYING

14. This acroplane is stable, ond rock-ateady im flight at
high spead. The controls sre mot ideal, becsusa it will be found
that the ailarom contral becomas axcesdingly hesvy at high speed,
while ths alevator remsins comparatively light and sensitive,
Individunl asroplanes vary slipghtly, but in soet casen care is
peadad in the use of the elsvator eomtrol at high speed, to awoid
sudden increases of load factor, or "g'. During s tight turnor
1oop in bumpy conditions, movements of the pilot's body dus ta
bumpe are lisble to cagse movedent of the controle and so large
and sudden fluctuations in "g". It is then advisable to preass
the albow imto the side to stecdy it. All mormal flying ashould
be dona by aileron and elevator comtrol , and it will reducs fatipus
if the fest are taken off the rudder pedals, as rudder control is
only required in certain assrobatics and to assist axtra rapid
increase of bark if desired. It is particularly important that
tha feet should be off the rudder when flying by instnments.
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out of the dive too esarly, bacause the semi-atalled condition of
the wings persists until considerable sxcess gpeed has baen gaived
in the dive, and if the stick is brought back too soon, another
rpin will result. Allow the asroplane to gather a speed of well
over 160 m.p.h. A.5.1. before gradually sasing out, if there ia
ampls height. If mot, gréeat caren would bo neadsd, becauss more
hedght will be lost if amother spin results from premature pulling
out, than if a slightly prolonged dive is mads,

g

covarsd when gliding at the optimum speed of about 100
mp.h- A!S‘-Ii i “it-ﬂl i-.‘ pﬁﬂiﬂ.ﬂ tﬂ‘ ﬂiﬂjll ﬂ_ w'
carriage warning horn at such a time.

(ii) Approach glides.-  Befors lowsring the flaps the minimm
gliding apeed should be shout 120 m.p.h. 4.5.1., or more
if turne are dons. With flapg down, the correct
speed for this fimal glide before flatteming out is about
90 m.p.h. 4.5.7. This will sllow a ssooth flattening out
and & littla float.

(ii1) Glidine twme.- Speed should be increased, especially
if turne have to be dome st a low altitude or with flape
down, when controls are a little sluggish unless spesd
is well over 100 m.p.h. A.8.1. Gliding turne pear the
ground should be avoided.

(4v) Bffect of fine pitch.- With the airscrew in fully fine
pitch, the glide path is distinctly steeper and the rate
of dascent is slightly highsr, and so, for an engins-off
approach, & little more speed should be used.

(v) Enmine-assisted glide.- nmupunugm-tn-m
tick-ower will flatten the glids path and the attituds
afthummplnm,:m ga the rete of descent and snshles
the pilot to regulate thes glide path by use of ths engine.
Adrapsed should be sbout BO to B5 m.p.h. K.5.1.

(vi) Effect of yudder.- Applying rudder has the affect of
inoreasing the rate of descent and steepness of the glide
slightly. Therefore, it is important not to use the
rudder, unless a deliberats sidealip is dope, whan gliding

in to land, becsuse it may cause the seroplans to undershoot.
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(vii) Flaps.- The flsps must be UF &t speeds ower 120 m.p.h.
4.5,1. If this speed is exceeded with flape DOWN, they
will partially retract.

SOIESLIFPING

20. This asroplans sideslips quite satisfmotorily with the
flaps P or DOWN. Mairtain speed (alightly above the normal
gliding speed)] when sidealipping,

DIVING

21, The maximm psrmissible diving spesd im 460 m.p.h. 4.5.1.
Fots the following:-

(1) muﬁ-::n-- At marimm r.p.m. 3,000 , the
throttle must be opan. The pitch conmtrol meed mot
bs brought back to reduce r.p.m., the rarge of pitch ia

enough to hold down the r.p.m. at any airapsed.
(14) The flaps must be up st over 120 m.p.h. A.5.I.

the elevator. This will lsssen the posaibility of
excesgive "g" being induced in eaming out of the dive
particularly if the pilot should relesss his hold on
the stick owing to "blacking-out® or ary other reasons,
Ho difficulty in easing out of the dive will be axperi-
enced even if the ssroplane is trimmed in the dive as
the elevator control is comparatively light and recovery
from the dive is mot resisted by excessive stabllity in
pitch. Elevator tabs may bs used, very carsfully, as
desoribed in para.ld.

(1w} The rate of descent is very great, =o ampls height must

AEROBATICS

22. o= The Spitfire is an exceptionally good
aeroplane for aero cs, but spinming is prohibited and asrobatics
mst ot ba parformed balow 6,000 ft. Asrobatics on this ssro-
plans may be dome only by ta who have adequata Fflying expericnce
of the asTopland and who have writtean suthority from their Sgusdron
Commnder. The Mr Ministry and locel regulatioms in foree must
ba rigidly obeyed.
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(1) Iricming tebs.- Complete trim can be obtained, {for flight
"hepds and fest off") by means of the two taba, slovator
and rudder. If lsteral trim is out, the rudder tab can be
usad to countsract the turming affect. For axample, if
the pilot finds on attempting to fly straight hands off
that tha ripht wing goes down and the aesroplane turns o
the right, he con edjust left rudder bias unti] the tendency
to yew left counteracts the tendercy to bank and turn ripht,
ond the seroplans will then fly straight, though perhape
with the right wing alightly dowm. The elevetor trimming
tab is somewhat sensitive, and must be used slowly and
carefully at all tdmes (except at low speed in the sxtrems
woaition}s It ray be used to assist murpeuvres and
recovery from & dive, provided the pilot remechors the
following points:—

(a) At high speed, rapid movemsnt will strain the meroplans.

(B} It relieves all losds on the slevator control, and the
pilot must be careful not to comtime winding it back
[during & turn or loop, bapord the
point where the desired or safe of tarn, or
load factor "g' is reachsd.

{e) IT the pilor trime the asroplans in a dive, he should
keep his hand on the tab control, and use it, very
v in recovory. Otherwise he might find it
difficult to ssse out of the dive, againat moee
heaviness.

(i) Slow-fying.- Flying at low speeds, down to the stall,
should be practised at a safe hedight, so that the pilot
may becoms familiar with the feel of the conmtrols. Fest
should be kept om the rudder at low speed, as it might be
neadod if tho asroplans stalled,

(4ii) Stability in pitch.- This seroplane, though just stable
in o dive, tends to be a little unstable in pitch |or fore-
and-aft) during turns; ss the turn ie tdghteped up so the
slevotor conmtrel tends to become lighter, or, at least,
fails to increase in weight to & desirable extemt. Thers-
fore, care must be used with this comtrol, especially im
rapid mamosuvres. When flying in bumpy conditions at
high cruising speed, the pilot's body is bumped seversly
mhﬂ:t,nﬂtﬁ:iammﬂ:ﬁhl&,miwl

FLYING BY INSTRILENTS

15, It has already been meptioned that this asroplans can best
be flown without use of rudder conmtrol, as perfect co-ordination of
controls is thoreby achieved automaticelly without the pilet's aswia-
tance. This is particularly important when flying by instruments, o
the oxirn Dental concentration required of the pilot is alimipated,
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16. Instrument Ciying on this ssroplane is normal. If the
atmospheres is very buepy the toes may be used to steady the
rudder, but mt for steering, which must be done by sileron oon-
trol. If the asroplans has beon subjected to rapid maroeuvres
just bafore the need for flying by instruments, the artificial
horizon, if mot fitted with & caging davice, may tedes five or ten
mimutes to sattle down and 8o the Directional Gyro musi be ueed
for keeping a stroight courss. If the pilot suddenly runs into
bad weather and flying by instruments becomes mecessary |for in-
stance o cloud bark which cannot be awidad) end if he is uncertain
of his direction he munst use patisnmoe to allow the compassz to
ssttle down - fly mbasolutely straight for three or four minutes,
if meceassry, until the companss ia quite steady, then set the
Directional Gyro to its reading and then turn on to the correct
COUTEa .

ETALLING

17. Though the stall usually ccours at low speed, it =ust mt
ba forgotten that it can happen at any speed if the stick can be
brought back far srough to put ths winge at stelling incidense.
This is possible, on this sorpplans, owing to the partial instshility
in piteh mentioned in para. 14. At high sposd the stall is
axtremely "rough’, there is a violemt shudder and clattering miss
thronghout the wercpland, which tends to flick over lsterslly and
uniess the stick is put formard instemtly, s rapid roll anmd spin
resalts, which sy eeverely strain or bresk the msroplams. At
mirdmm speod the stall is the same as on most aermoplanee of
similar type, i.0., one wing drops sharply and the seroplane sping
if ot prevented by vas of controla. Fots the following:-

(1) Btalling spesd with flaps P - 79 m.p.h. A.5.1I.
ftalling speed with flaps DOWN - 71 m.p.h. A.5.1.

(ii] Stalling should be practised, at a safe height, by
holding the seroplane in level flight, sngine off,
graduslly bringing the stick back until the stall
takes plavce (gos remarks in mext para. 18).

FINING

18, Deliberate spinming is pmhibited. If an accidental
spin occurs, there is m difficulty in recovering, provided tha
standard méthod is correctly used, i.e. full oppomita rudder
(maintained until the spin atops) and stick slowly forward when
recovery bepina, the rotation first gpesds up, as the moss goss
down, for at lsast ops turn. The moss then goes farther down,
and pot untdl then doss the apin stop. About 2,000 i, will be
lost, oo & margin of 5,000 to 6,000 ft. should be allowed, if
posaibls. It ia most important that ro attempt is made to pull
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23. Charscteristices ond precautions.- The chief characteristics
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of this seroplans affecting merobatics, and the precautions moessaTy

are as follows:- o4, mm.- Note the following:-

{1} High speod in the dive. This, coupled with the fact
that the very effective elevator control, and comparstive
instebility dn pitch of this seroplene, mskes it very sasy
for the pllot to imposs high lssd-fastors, or "', when
looping, doing tight turns, or pulling out of a dive,
Mthough the sefety feotor of the asroplans is absut 10,
it is wall within the pilot's power 10 excesd "10g"; the
wings would certainly fail if this figore is mach excesded.
In very bumpy atmosphere, care is needed when mamosrvring
with high "g', to prevent the arm frem jerking the stick,
ewing to the jerking of the body in bumps, causing sudden
flustustions of "¢, botwean about"2g" and "65", A mudden
upward bump bends the pilot's body and jerks the stick
back, unlesa hs jama his elbow apainst his body or the
side of the ocockpit.

[41) Bapid losm of height in a dive. An sspls margin of
hedght must be allowed for diving either deliberately
or if there is any chance of an socidental dive.

(14i) Great loss of height in the event of loss of sontrel,
such as &4 complete stall, flick roll, or epin. This
is mot only bacauss of the rapid loss of height whan
stalled, or spinming, but also besosuse of the nesd for
gathoring anple spead in the recovery dive, before be-
Foming to ease out, owing to the fact that a pemi-stalled
condition of the wings persists well above stelling opeed,
nm.r&p:ntm‘a pulling out will causs smother "flick™, or
A s

{iv) The high wing loading of the ssroplane. This is the
chief cause of the charscteristice alresady memtionsd,

{v] Esathar too sffastive elevator cortrol and instabdlity
in pitch st large angles of attack (when turning or

looping at high "g'). The results are already deseribsd
in sub-para.(d).

(vi) Violemi stall at high speed, Severs shudder and clatter
in produced if the asroplane is stalled at high speed
(£2e pare,l7).

{vii) Great reserve of power.

(viii) Bffeciive aileron control st all speeds down to
It is, at the same time, axcesmively hesvy at high spead.
It should rot be used with too much strength st very
high spesd, as it tends to teist the wings, which may
already be under high torsional atrass.

{4) The pilot should ensure that the harmeas ia tight smough,
and be appecially careful, for imverted flying, that it
is ot caught up in any way. This frequently happens,
and causss the pilot's body to drop suddenly am inch or
two, when the Kirk frees itself. This is eoet discon-
“l‘u.ﬂit

{1i) Ses that the neighbouring sky, especially below, is clear
of siroraft.

{4i1) Do not uae more power or higher r.p.m. than is neceasary -
on o ascount excesd the limits laid down., Mary mero-
batics, such as rolls, may be done at much lege than full
throttls, Crolsing r.p.m. should be used [2,850) - if
reduced below this, detonation might cccur i1f the throttls
is opensd up to 49 1b./sq.in. boost, for ary resson.

(iv) Use too high a speed rather than too low, aspecially
when doing asrobatics on this airoraft for the first
tize, as thers is then lsss likelihood of losing comtrel,
but handle the asroplans correspondingly more carefully
at the higher speeds.

{¥) Do mot comtime any mamceuvre if visiop fades owing to
"o, (ase further remarks under Looping, para.25).

25, This should be startsd at not less than about
300 mypehs As5:I. When thoroughly proficient the pilot can do
it at slower spesd, but thare will then be a tandency to pget too
slow on the top, with a consequent likelihood of s flick-out or

e

Pﬂ.ﬂl in that aversge pilot begins to loss vision at about
s Bnd is done well short of this "blacking

out® poimt, it will be about "3 or so. When loas of vision

manoeuvre should be continued if sight is lost; as the pilot
sss one of his puides to the rate of loop, and might increase

the point where the brain feils altogether or the wings break.



(41)

- m-p-h.l-E.Ip

ag? = 200 m,p.h. A.8.1I.
180° - Imverted -~ 115 m.p.h. A.S5.T.
3s00 Leval = 290 m.peh. A.5.T.

26, FBolline.- BEolling is very easy, though ths ailsron
control is ertremely heavy at high speed. It may evem be doms
with feet off the rudder pedals, if it is "barrelled” a littls,
that is, a alight smount of positive pitoh (or lsop) madimtained
during the roll. Rolling is dops in the normal way, as desoribed
in the Plying Treiming Manusl, III. A roll may be sither
mderataly slow, slow, or barrel, ("slow" rafars to rate of roll,
ot eirspesd). The moderataly slow roll is the best, as the
engine can be kept moming mormally throughout. Tt should be
startsd at a spead of anmything over about 1680 m.p.h. A.5,1. Slowsr
spead than this is possible, even down to 110 m.p.he, but at this
axtrems thers is danger of stelling and spinmdng if the siick ia
pullsd back et alls At higher speeds than 200 m.p.h. or so,
adleron control bacomes axceasively heavy, and at 300 m.p.h. or

over the roll should be done extremsly slowly, by easing the ross
wﬁﬂ“nr@%ﬂnhﬂma:ﬂﬂmuﬂa&uﬂ;m@m
usa

is

original direction after the roll. First stterpts should be made
with slight barrelling - the roll startsd with the ross 0P
ug, and the moee allowed to come down almost on %0 the horizon
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when imverted, and, as the asroplans rolls out, to coms glishtly
rourd the horizon and then up & little as the ssroplans levals.
Whan proficiesnt, the pilot will be able to out out this barrelling
pompletely, keeping the mse straight, just above the horizon,
throughout the roll, the engine contimdng to run. If the engine
signs of begimming to fads, the stick should be brought hack
a littls, almet imperceptibly.

|

2. Ths tyus slow roll.- This can be done, if high speed is
noad st the start, but the engine will cut when imverted. This
is dore in the rommal way, ths rose being kept pointing streight
in a corwtant direction, sxcept when the wings are vertical at ths
start and finish, when it should be raised a 1ittle by top rudder,
t0 prevent losas of haight. If the engine is throttled back as
the roll im started, it will ba possible to get the engine poing
again sarlisr in the final stages of the roll.

28, The barrel roll.- This may be done with feet off the
rudder, and ip an exaggeration of the barrel type of moderate slow
roll slready describasd.

2, s= Those can be done very sasily on
this asroplane, ai to left or right, at sbout 0 1b./sq.in.
boost, and sruising r.p.m. at a spesd of about 180 m.p.h. A.5.I.
({or even lems - 160 m.p.h.). They should be barrelled at first,
in the last gquarter of sach
mose was up; but when proficient,
a8 up shout 10°F or so with very

. Cismbioe rolls s gliding lls.- Thess cen slso bo dons,
the principles baing same. n doing gliding rolls, on &
slightly down hill path, the pilot must be careful mot to let the
mae Arop into A stesp dive, and then pull out roughly. They are
the most difficult type of moll to do properly.

:
:
:
:
5
i

3., Upward roll.- This is s usaful sxercise, but should mot
overdons — on mo account should the engine be over-revved; but
at the start should be high, and ths saroplans sasad up very
ually at first. When pointing vertioally, Tudder may be used
sist mileron, but mot emough to daflsot the moss appreciably .
t bold the vertical attifude too lomg [watch the airspesd and
*yesovery” whils spesd is still well ower 100 m.p.h. A.5.1.).
Ctherwise a tail alide will result, which may break the comtrol

surfaces or conmsotions, unless these are held rigidly cenmtral,

which may be impossibla, Finish off by cartwheeling and quarter

emough to stop ths engins), or by completing a loop to the inverted
position and halfaolling cut.

F.5./12
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32, Dowmard yoll.- This is useful in combat, at the start
of & vartical dive, before spasd has becore excessive, Rolls nay
ba done equally well edther to laft or right, and pilots should
proctiss this to svoid pecoming "one-aided" .

33, Half roll off the tgp of the loop.- The loop should be
rhﬂddthmnmthmfhruplunlwp.lmthlmuhgm
dimﬂ;thunppuitahurlmm:lnhﬂw.uthupﬂntlmh
;. *thmdiﬂnlhﬂnfthim,ﬂﬂ_laﬂumnhltﬂllhut

or 409 shove the horizon. It should be regulated in such &
way that the mose contirues to coms down gradually, as the aerc.
plane rolls out, until 4t is just sbove the horizon at the end.
Thiadﬂhonpthuut.ginwmiugudammthatthnthnnﬁ
continues to gnin height during the roll out, The aaroplame should
then be travelling on sxactly the opposite course to its original,
This also may be done equally well to left or right. The pilot'a
Mﬂltmmmmumhthnmlﬂu-mm-twuu.

4. [Flick myoeuvres.- The high-speed variety of flick-roll
or flick half-roll mst 0N NO ACCOUNT be dore, It is liable to
cause savere sirain, le clubsy and uncomfortable, and, being sxtremely
enay, has mo trodmng or other value of any kird. PFut a fldiek-rell
at low spesd, and low r.p.m. done very gemtly, is a useful exercise
uumng-anmzttlwmm,MMnnfm It is
done by throttling well back, slowing down to about 140 m.p.h. A.5.1.,
and then vory gently eesing the stick back and, at
applying rudder. The rose will rise and yaw, and,

ek

. v—  This is rormal, Ensure that the
hmnhﬂ@t,mmnwmnnphiultmh-nthm
that it has a straight "run" and is mot doubled over or caught up.

&

n
a half-loop, ths slevator tab should be used, very carsfully, as

Do
NOT trim with the tab when imverted, for this reason - kesp the mose
up by the nescessary force on the slevator comtrol, if the asTop lans
is mose-heavy. Do mot fly inverted unless provision is mads tg
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prevent fouling the engine and aireraft with oil or coolapt. Watsh
oil pressure, and do mot open up the engine spgain until oil oressure
is restored.

COMBAT MARCUEUVRES

3. Asrchatics, though vitally dmportant as training for
mastery of the seroplane, and for tacticel mamoeuvras, are mot of
the slightest use for such maroeuvre and combat, if carried cut as

1 That is to say, they are rope of tham used, because
they are too slow, except one or two of the simpleat when merged
into simple, mmooth and rapid changes of position.

M. In air fighting the pilot, when olimbing or mameurring
for position before ths asttack, must obtain the last ocunce of
performance from his seroplane. Aercbatics are mot the guickest
way of getting from position A to pomition B in the sdr. When
adtuslly attacking, the pilot concemtraties on mthing else except
bringing his guns to bear on the target. Thersfors all his
manosuvres are simple turns, or a smooth combination of pitch and
roll merged undiformly into ome another. To give two axamples:-

(1) If the pilot wishes to attack an ememy mireraft passing
500 fi. overhead on an opposits courss, “a does HOT do a
half-loop followed by a half-roll - it takes too lowng
he mkes & quick, smooth, and absolutely uniform climbing
turn in the best direction (mot necesearily free from
akidding, if this will help speed up the turn without
loas of wpead).

(11) Diving on to an emeay is doms in the simplest and quickest
way - by a swift and smooth roll, tuwrn, cartwheel, dive
and pullout all merged into ons - BOT by s comlete half-
Toll followsd by o quartsr loop, and perhaps half s down
ward roll and pull-out,"by musbers” - it would take longer.

Jhe simplest possible mancsuvrs is the mpst efficient.

38, Turming cirels.- Never attempt a "tail chase” with an
smomy aaroplane having a smellsr turming cirole that the Spitfire,
It is likely that most aircraft of lesser top spesd |though it
dees ot necessarily depend on that, but rather on stalling apeed
and other things) will be able to out-twrn the Spitfire, Therefore
the pilot should break off an attack the instant his gun sighta
ceass to "bear". It ie noi intended here to say more sbout fighter
tactica, tut this ism a matter concerning the asrodymamic sontrel of
the asroplame. If a turn of the smallest dismeter, or at the
quickest rate of change of direction is raquired at any tims, the
pilot must rot tighten it up too closely to the stalling incidence.
Even if the aeroplane doea mot begin to shudder or otherwiss indisats
an imminent stall, it may mot be turming quite as quickly as it would if
the stick im very slightly emsed forward. If stalling ircidence is
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reached, the seyoplans wnuslly does a viclemt shudder, with a loud

"glattering” moise, and comes out of the turm with a violemt fliock.

This would be & serious ioss of advantage in & combat.

¥, Megpoesuvreability.- Mamoeuvreability in combat comsists
of two peparate and distinct features:-

(1) Quickness of rate of change of directiom, or rate of turn -

and, secondary to this, smallvess of turning

[ troated sbove). Very roughly spesking, this is a
furction of the stalling spessd, - that is, an ssroplans
with a high stalling spesd has a large turming cirole.

{44) Quickness of change of attitude — that is, shortness of

time pecessary 1o go from streight flight to vertical bank.

Seconds may be gained at the begimming of a tail-chase by
light and effective sileron comtrol. An asroplane can—
ot reach its best rats of turm until it im in & vertical
bark (though bank must, of courss, be reduced to leaa

than the vertical if the turn is sustained for mores than
about 180°). The Spitfire is mot good in this respect;
its silaron contmol is

yary
300 mapehe] and mudder should be used to assist rapid roll,

if necassary.

40, Blackingout.- Never imcreass the load fastor, or "g",
in tightening up a tumm or loop, or mlling out af o dive, to mch
an extent that loas of vil:'nunfo! *blacking-out”] ccours. It has
sovaral dissdvantages:-

{4) It im dangerous,, partly bocsuss it may lesd to complete
unconaciousnass if "g" is further increased, and partly
bscauss ths pilot loses all guides to the contral of
the asroplans sxcept his (often mislsading)
sorses, and may sither (supposing he is in a stsep dive)
fedil to complete pulling out, and contirue into the
pround, or pull out too gquickly, - quites essy to do
owing to the rather over-effective elsveior of the
Spitfire, coupled with this ssroplans's comparstive
lack of stability in piteh, - this might result in com-
plate unconsciousnssa or bresk-up of the asroplane.

{41) The pilot is immediately at o disadvartags. In combat
he loses sight of the enemy, end at my time he camot
complets ths manceuvrs efficiantly.

Bote.~ Every pilot should prastiss subjecting himself to high
"g", but ghort of the blacking-out point. This will
inédreass his capacity to withstand it, and g “Iﬂﬂ.i.r
advantage over an opponent who 'hlluh-uut- at a lower " g
than he does.
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AFFROACH AND LANDING

41. [Ceperal remarks.- The landing most slways bes mads with
flupe DOAY. This aeroplone, in spite of ite high apeed, is very
ensy to land. The following festures are mentionsd:-

(i} Bother bad view straight ahead; the pilot's head is lowar
than in ths Hurricane relative to the engine,

(1i) Steep angle of descent., When gliding speed is low the
asroplane mey appear tc have insufficient spesd to flatten
» ok, but when it comos near the groupd, cushioming effect
causes considerabls "float" unless speed is the mirdem,

42, Preliminary agpropch.- General preperations for landing
ahould be mads, whils the acroplane mears tha serodroms, these
includs: =

14} Opan and look back the cockpit hood.
{41) Ensure that the mixturs comtrol is back to FORAL,
{444) Stow maps.

Hots.- There is mo peed to open the radistor shutter, provided
flying at low speed is not unduly prolonged. The correct
drdll avoids this.

43. Drill of Vital Actions before landing.- This should be
carried out quickly and decisively whenm the right moment arrives,
whan approaching tha lee aide of the ssrodroms. A convenient
oatch-phrese ip applied to this drill, "U0.F, and Flaps”, that ims:-

(i) = U = Undercarriape - DOWN(Wateh indicators and engurs
that the rreen light comes ON, sos

nota balow!
fii) - P - Piteh - fully FOE (Levar fully forward)
[§ii) - Flaps - D0l (This should not be done before

the seroplans turne in towards the
aerodrome to land).

Jote.- If the undercarriage gresn indicator light does mot come ON
the control lever should be held back and down hard spmingt
the quadrant and still in the LOWER position. When the
light comes ON %he lever may be released to allow the cu
out to return the umit to IDLE, Of all the indicators
are not showing the undercarrisge to be fully down and
locksd, or if there is still doubt, the control lever
should be returned firmly to the RATSE position. Whan
tha red P indicator light comes ON, the LOWER sovemsnt
ahould be revestad. If the indicetors atill do not show
the undercarriage to be fully down and locked, the emer-
rancy lowering syatom should be used.

44, Vathods of apreoach and landing,- This asroplans can
enoily be landsd without the aspistance of the engine, and, when
thers is amsle room and conditions wre mod, this mathed i re—
commnded, in ordar thot the pilot cap be fully at home in case of
a forced landins. (0liding apeed about 90 m.p.h. &.5.1.). Other-
wise, the mmmal method is the Enrins-sasisted aprroach, in which
the engine is ussd to repulate the approach (which ahould
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NOT be on a flat path, but almost on a glide path) and then, at

o fast tick-over, to flattan the glids path and reduce the rate

of descent; throttls back immedintely after flstteming out,
(Gliding speed with engine, B0 %o 85 m.p.h. A.5.I.). These tmo
methoda &an be combined, for practice, the engine-assisted approsch
being used domm to 600 ft. (ro lower) and the aeroplane brought
within gliding distance, engine shut off, and glide and landing
mads without engire (glide sbout 90 m.p.h. 4.5.1.). Lastly thers
is the Creeper, a method, omly to be used in emersengy, for landing
in a mmnll field, by flying in slose to the ground et minimum safe
spead, closing the throttles as the les boundary is crossed {but
only after getting close to the ground) and landing.

45, wﬁ The stiok should be brought right
back in landing but this must not be misjudged and brought right
back if the pilot is uncertain how high up - one foot or five fest -
the asroplane is). The tail comes down satisfactorily, in fact,
if the stick is brought right back before the aeroplane touchea,
with the wheels a few inches off thes ground, the tail wheel will
soretimes run 100 yds. on the ground before the main wheels touch.
Thip mey ba dua to the cushioning effect of the air betwesn the
wings and the ground.

45, - Thess ahould always be used with care,
but can generally be put alsnast full on without 1ifting the tail.
It is a good plan to get into the habit of gripping the ring grip
en the stick with the third and little fingers and thimb and the
bresk lever with the first and sscond fingers only. This
facilitatee quick releese in case the tail 1ifts without a tendency
to let the stick go forward.

47. Mislanding.- Open up to full throttls and remain in the

sir. Do not raiss the flspp until a speed of 120 m,p.h. is attained

(at o safe height, though there will be m at this speed),
Thim

mink
48. Landing somas wind.- seroplans can be landed scross
wind, but, unless the pilot is very skilful in eliminating drift,
it should #ot be attempted in too high a wind owing to the narrow-
track undercarriage. Drift may be eliminated either by:-

(i) Sideslipping.
{44) Flat turn towards the Arift at the mment of lending.
ligte.- For full details of the latest techmique of approach
and landing, spplicabls to modern seroplanss, mes Flying
Training Marmal. Part I, Chapter TII.
PROCENEE AFTER LANDING
49, TImmedintely after landing, look round to epsure that mo

pircraft are coming in, and taxy colsar of the londing area, te
tha aerodrome perimster. Then stop, and procsed ss follows:-
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(1) Eaiss flapas.
{41} Open radiator shutter.

{144) Taxy in. FRun the englne slowly for shout a minute,
before or after turming OFF fuel cocks. Pull out tha
slow-runming cut-out and hold until engine stops, then
switoh (FF.

(iv) Switch OFF indicator lights and all other electrical
mwitchas.
(MTERCARETACE EMERGENCY OFERATION

50, A C.0 oylinder in provided to supply pressmure to foree the

underearriags in case of failure of the pormal system. The system

is independent of the latter, except the mechanical parta of the
undercarriage umita.

(i} Msthod of usa.- The undercarriage is lowered snd finally
locked down by first selecting CHASSIS DOWN with the normal
selector lever and then pushing the emergenoy lever, paintsd
HED, forwards and dowrwards (through a little more than a
right angle); this csusea a pin to puncture ths C.
gylinder. After use of the emargency system the following
action is mecessaTy I

{a) Replece the C.0z cylinder and seal the lover.
(b)) Inspect, rectify amd refill the mormal hydraulic
system. [If the emergency system has been uded

accidentally, and there has been mo Tailurs of ths
normal syvtem, refilling only will be neceasary.)

FLYING TN RAIN AND BAD VISIBILITY

:

flying in conditions of bad wvisibility with the
t, or if flying in formation, open the cockpit hood
eoomes too bad with it closed. A bresk-out panel ia
the cockpit hood which can be pushsd out by a blow with
s with ths heel of the hand or fist, if for amy resson,
savera ice-acorstion, the hood sarmot be opared. It ias
in order to fecilitate navigation and to obviate the
llision with suddenly rising ground, greatly o reduce
7 extrems cases flaps may be lowered and the asroplane
aa low a speod as 120 m.p.he ALB.I. Ragiator shutter
opanad (radistor temperature will stabilize at about 1009C)
airscrew should be set to give about 1,600 r.p.m. If

s RpgnK
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conditions are such that higher speod im mafe, then the flaps
should be raised, and the throttle set to give a spesd of about
180 m.psh. A.5.1. Lowering the undercarriags,

enables a alightly lowsr speed to be maintained, 160 m.p.h 4.8.I,
The flsps canmot be lowsred to imorease drag above 120 m.p.h.

A8, T,
bacauss thay affeat the Flow of air to the radistor, and cause
engine tempara o

ture 4o rise above the ldmd+.

Bots.~  Flapg up. Esduce spesd to about 180 m.p.h. snd pet the
airscrew pitch as coarss as will allow smooth
runrdng.

HElaps down, 120 m,p.h. - pitch set to give higher r.p.m.
than above. Watch temperatures. ?

62. Flying with the undercarrisge dowr. might be necessary for
purposes of recognition as a friendly sdroraft; this is satis.
factory, as the undercerrisge hsr far less drag than the flaps.

PORCED LANDING OWING T0 ENGINE FnILUEE
Hotg.- See also para.ll - "Engine failure during teke-pff",

63. The principles of forced landing this seroplans asre the
same a8 for amy other type, the first actions being to maintain
ample gliding spesd, selsct a landing ground, glide towards it
and then try to rectify the trouble. If a landing without
angipes is inevitable; act as follows:-

(1] Switch off the engine and put fusl cocks down to OFF.

{1i) Decide whether the undercerrisge is to ba ussd or mot
and set mccordingiy.

lote.- The question of whether or mot to lower the undercarriage
is decided by the size and surfecs of the landing ground,
bearing in mind that a landing on the fusslage does far
leas damage than turring owver.

IF IN DOUBT, LAND WITH INIERCAFETACE [F.

It is a pertial adr brake, and so should be lsft up ta
exterd the initdal glide towards suitabls country, 4if
neceasary, whathar or not it 18 tc be lowersd Ffinally.

iii) Approach and land in the normal way, as dsseribed in
pars, 44. Flaps may be left up until after turning in
towards the field, in ordexr that ths pilot can hold them
in reserve - the aeroplane tends to overshoot (flaps up)
and then, at the right mment, flaps are lowered. The
agroplans eideslips with flepe down quite affectivsly,
ard is, therefore, mot difficult to land accuratsly im
a forged landing without assistance of engine.
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POSITION ERRCH TABLE
54. The corrections for position error are as follows:-
At 300 m.p.h. 4.5.1. resding subtract gu.g.h.
-]
(s
B
3
1
3
7

L
L

EEE5ER2ES

HOTES CONCERNING THE MEERLIN XII ENGDE
(Rated altitude 135,000 ft.- Puel 100 octans)
65. The following should be carafully moted:-
(1) Limitine operational conditions.-

Take-off Maximum r.Dp.m. 3,000
{up to 1,000 ft. Mindmum r.p.m. at 2,270
or for 3 mina,) maximum boost
{4‘12 Ihtfﬂtiﬂvl
C14imb Meoximum r.p.m. 8t 2,850
(30 min. parinds) maximum booet
(+8 1b.feq.in.)
Maxim:m oruising Maximm T.p.m. at 2,650
[(Mixture contral maximum booat
WORMAL) (+7 1b./eqein.)

Hacimm cruising Maximm r.p.m. at 2,660
| mixturs control maximum boost

WEAE) (+3% 1b./8q.in.)
All-out level ‘Maximm r.p.m st 3,000
(5 mina. ldimit) maximm boost
{#8 1b./sg.in.)
Maximum dive Eomentary maxime 3,600
({20 peconds limit) TP ot maximum
boost
{+ 9 1b./eq.in.)
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(41) 041 pressures.-

Normsl BO lb-;’q!int
Emargency mimdmm 45 1b./sg.in.

(444) Qi1 inlet temperatures.-

Mimimm for opeming up 16°%c,
Maximus for cortimmous oruising gngc.
Maximm for elimbing 90°c.
Emergency maximm g5%¢,

Loolant temperature.- The engine which employs an ethylens
glycol molution as the sooling medium, ahould rot be opened
up to full powsr until the radiator temperature exceeds
60°C. The maximm permissible temperaturs in flight is
120°C. and the recommended sruiming tempersture should

ot excsed 100°C.

FUEL AND OIL CAPACITY ARD CONSIMPTIONS

6. MNote ths following:-

(1) 04l capagity.- The oil tark has a total ocapacity of
T« pallons and an effective capacity of 5.8 gallons.
(11) Effective fusl capacity.-

Two mein terks - top tank ...ccvvenece.. 40 gallons
h‘m“ LR E R L LN

37 gallona
Total effective cepacity B85 gpallons

Fuel consumpilons.- The following informstion will be
found useful in determining endurances:-

Climbing - 2,860 r.p.m. 93.5 gmllons per hour st 13,000 f't.

All-gut level = #8 pgonllona per hour at 14,600 ft.
3,000 r.pem.

Macimum cruising T7.6 galloma per hour at 13,000 ft.
{ mixture control
NORMAL} = 2,650 rapam.

Maximum crulsing 56.56 gallons per hour at 13,000 ft.
(mixture control
WEAK) - 2,650 Tap.m.
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IO CrIoN

vns Hurpricanse Mke.II and IV ere each fitted with &
Kerlin 20 engine and a Rotol 36° propeller. The
fka. IID and IV are low-level attack versions of thae
earlisr Merks gnd ere sguipped to carry various
alternative ermaments. The aireraft controls,
including the undercarrisge, fleps and brekss are
idantical witn those on hkinrk I sircraft.

FUEL, OIL AND COOLANT 3Y30 d&M3
Puel tanke (See Pigs.5 end SA).-

m% gﬂ% Hessrve tanks.- The main tanks are housed

8 cen saction, one on sach sids of tha
fuselsge, &nd & reserve tank is carried betwesn the
firspreoof bulkhead and the instrumsnt panel., Fuel le
dalivered to the engine by an engline=driven i
Theee tanks are self-sealing and their effective
caproities ara as follows:

Main tanks: &3 gallons each.
Hesarve tank: 28 pallons.

To mest the possibility of engine cutting due to Tuel
boiling in warm weather at high altitudes, theaass

tanks can be pressurised (opsrative sbove 20,000 feet)
Pressurising, hovweawver, impairs the aslf-sealing of
tanks end should, therefore, be used only when the
fuel prespure warning light comea on, or when
auxiliary drop tenks are ussd (asse below).

fuxilisry tenks: Whan not fitted with under-wing
armamant or sonteiners, 8 pair of auxiliasry tanks maj
ba esarrled, one under epch wing. The types of tonk
and their espacities sre as follows:

Flxad: 44 gallona weach.
Drop! 45 or 20 gallons each.

With the exception of some fixgd tanks which are usad
for combat duties, these tanks are non=-self-sesling.
Pael in the Tixed tanks is delivered to ths mailn
tanks by alectrically driven immersed pumps, but

fuel in the Jrop tanks is sapplied dirset to ths
engine fuel pump by air pressure.
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Puesl cocks,.-

The main fusl sock contrel (48) on the lsft-hand

side of the cookplt hae o ing eat'sty plate which
prevents the Mmal supnly be turned off inedver-
tently. The control cen only be turned to the OFF
position whilst the safety plate 15 held depressed.

A switch for the electrilce in gsach fixed euxil-
iary tank ls fitted on the laft-hand side of the
cockpit, sither just above the elevator trimming teb
control, or on the lower part of the elsctrical panal.

The fuel coca control (73) and jettison lever (7T4)
for the drop tanks are mounted together on the right-
hand slde of tihe cockplt, below the windscresn de-
ieing pump. The cock control has three positions:
OFF, PORT end STARBOARD. Thes pressurising cock mast
be turned on when the teanko are used. The Jjettison
lever 1s pullsd down to Jettiaon both tanka
airmiltansously, btut cdnnot be moved until the fuel
eoci is sat to OFY. Whan the laver is operated, the
air mressure supply is sutoputically out off.

The tank pressurising cock (22) 1s fitted on the
left=hani side of thz cocknit, below tha throttle
guesdrant, and is merked A 08PILLRS and PROSITIRIE.

Pusel contents gouge.= A geugs (49) on the rigit=
hand side of the instrument panel indiicates
selectively the contents of sach of the three main
tanks, A switch unit {(48), corprising a combinad
salegtor and pushbutton, 1s Citted above the gauge.

Fusl grg;gu.rn warning light.- The warning light (50)
on the right= 4 sice o & instrument panel comes
on if the pressure drops to & lb/sg.in.

0il system.- The self-gealing oil tank, which has
an nf?ﬁ:t%va gapacity of 9 gallons, forms the port
lsading sdge of the centre sectlon. The oil pesses
through a filter before entering ths sngine and
then through & cooler inside the coolent radistor.
Pressure (&64) snd temperature (53) gauges are fitted
en the instrument pansl. Vhen 90-gallon fual drop
tanka ere carried, an suxilliery oll tank of 4
gallons capacity is fitted behind the seat, ths cock
control for which is on the left=hand sides of the
sgat, sbove the radiator flap eontrol guadrant.

Revised in Vol.I by A.L.43
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lant ayetem.- The system is tharmostatically
controlled, the radistor being by-psssed until the
coolant reaches a certein temperature. The hsader
tank is mounted on the fireproof bulkhead and ia
fitted with a pressure relief valve. The eir flow
through the redistor is controlled by a flap lever
in the eocckpit.

MAIN SERVICES

Hydrauliec gxatam.-— An engine-driven hydraunlic
pump suppliss the powsr Tor operating the under-
carriege and fleps. The syatem is autometie,
gelection of tha deslred operation of the under-
earriage or flape, by means of the sslector laver,
being sufficlent to commence the eretion. &4
handpump (71) is providad for use the event of
engine fellure or englne-~driven pump failure,

mmFLEEﬁ}EE‘- A 12-volt generator, controllied
by & swite on the left-hend aide of the cock-
pit, suppliesa mn sceumlator which in turn supplisa
the whole or the sleotrical instellstion. Thers ia
& voltmeter (31) on the left-hand side of ths cock-
pit. and a red light (26) marked PONZR FAILURE on
the instrument pansl somes on when the gensrator is
not charging the ecoumlator.

Preumatic sys = Tha wheal brekss and the pun-
ir mea em are operated pneumatically, slir
being supplied by an engine-driven cimpressor and
gtored in a cylinder st & maximum pressure of

200 1b/Bg.in.

AIRCEAFT CONTROLS

ﬂxij_:lg gontrole.- ‘‘he conirol columnm is of the

spade-grip pattern and insorporates a pum-firing
pushbutton and the brake lever. Th: rudder ber

is adjustable for leg reech by mesns of & ater-

wheel midway betwesn tha two pedals.

n;%%a_}:aj?.- The alevator trimuing tabe are
contro 7 & handwheel (24) on the left-hend
gida of the cockplt and an indicetor is fitted
next to it. Forward rotation of the hend-whesl
corrects tall heaviness. The sutomatic balance
teb on the rudder can be get for trimming purposes
by meens of & small control wheel (23) on the
left-hend gide of the coekpit, whirh is turned
clockwise to apply right rudder,
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Indercarr m_n%.u The selsctor levar
76) for the undercerriage flaps is on the

right-hand slds of the cockpit and works in a gate,
having & nsutral position and an UP and DOWH
position for both undercarrisge snd flaps, the
E{:iﬂam Tor operating the flaps being outboard.

catch on the side of the lever must be pressed in
order to release it for movement from an operetive
position, but ths lever can be moved from the neutral
position without first relessing the ecateh. To
obvlate insdvertent sslection on t und of the
wheels up position, a safety catch (77) is provided
on the gate which muat be turned in 8 clockwise
direction to permit entry of the selsctor lever into
the whesls UP slot. For emergency lowering of the
undercarriege ses Para,35,

lwtmfui_n,ﬁﬂ_iiu_lgm.- The electrical indicator
41} 1a on eft-hand side of the instrument pansl
and has duplicate pairs of lampe, the green lamps
indicating whan the undersarriags is locked in the
DOWH position, and the red lempe when the under-
carriage ia fully retracted and loocksd, Thers are
two swlitches to tha left of the indicator, the left-
hand cne (38) baing the ON-OFF awitch for the gresn
lamps, and the right-hand one (29) being the change-
over ewltch for the duplicete sets of lamps. A
dimmer switeh is pravided in the centre of the
indicator. When the undercarrisge is retracted, the
wheels are vieible through two small windows in the
bottom of the cockpit.

]gﬁgemnrg%ggg %mj.:_u light.- A ped light on tha
sirument panel comes on &t any time when the
throttle lever 18 less than one-third open and the
undercarriage is not locked down. When the throttle

is opened again or the undercerriage is lowered
the light goes out.

8 ieator.= This (72) is mechanicelly oper.ted,
t o er moving along e graduated scale marked UP
and at its extremities. It is situsted
immadiately below the hydraulie asslector lever.

el «= The breks lever ia fitted on the
control co spade-grip and a catch fer retaining
it in the on position for parking is fitted below
the lever pivot. A triple pressurs gauge, showing
the alr pressure in the pneumatic system cylinder
and et esch brake, 18 mounted forward of the foot
of the eontrol ecolumm,

Bevised in Vol.I by A.L.43 M‘—?LLL
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1 «— The locking struts,

t arancse and brackst are stowed in a canvas
bag in the sterboard sides of tha wirsless bay. The
bracket clips on to the control scolummn, just below
tha a grip, for locking of the alleron control
and two struts, attached to the bracket by
ghackles, lock thes rudder bar and control colummn,
The spring loaded interference bar fits on to the
bracket and is inserted in & slot in the back of tha
seat.

ENGINE CONTROLS

le.,- The throttle lever (7) works in & slot in

] ghelf on the laft-hand side of the cock-
pit. The take-off position is gated. Thers is a
friction adjuster (16) on the inboard end of the
lever epindle. The mixturs control is fully
sutomatic and there is no pilot's control lever.

ou «= The automatic booat control
may cut out by ing the knob (34) on the left-
hand nide of the instrument pansal.

«= The speed control lever (10) on
E“Mﬁ of the cockpit wvaries ths govermed
rpm from 3,000 down to 1,800. A friction adjuster
is fitted on the inboard side of the control.

control.- The push-pull comtrol (17)
%ﬁ%"lm-m side of the
instroment panel, and must be pushed in for low
(M) gear ang pulled out for high (8) gear.

i ap © «— The sirflow thro the
aoolan r 6il ecooler is controlled by a
lever (28) on the left-hand side of the pilot's

geat. In order to releass the lever for operation
the thumb-button mist be depresasd.

W.— Ths control on tha

CAT or ie operated by ing out the knob
(84) immedistely to the right of the undercarrisge
and flap selector lever.

lindar pr «= The priming m[ﬁﬁ}
B8 a ow e right-hand side o
instrument panel.
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W- The starter and booster coll
pushbuttona & 33) are to the laft of the
ignition switches (58) on the instrument panel.
An extarnal IIIEPJ.}" gockat for the starter motor
is mocessible through a removable panel in the
starboard cowling, and two handles for
hand sterting ars stowed in the undercarriage wha
recasa undsr the centre ssction,

i1 dil = The pushbtutton (4) for operating
aolenol ve 1s on the left-hand gide of the
cockplt.

OTHER CORTROLS

controla.— Ths machins guns and cannon ars
normally d by the pushbutton on the comtrol
column spade grip. The two 40 mm gans on Mk. ITD
end IV aircraft are fired elsctro-pneumatically
by ths pushbuttion in thes throttls lever; they
carmot be fired, hdwever, until the master switch
{11) on the dﬂnkigﬁunhnlf; forward of the throttle
quadrant, is switched on, The cocking lever (28)
on tha electrical pansl to the laft of the aeat
ghould be pushed down in the event of & misfire.

F. .= Tha projectilea are fired by the
pushbution the throttls lever and a selactor
ewitoh (40) below the left-hand aide of the wind-
screan snables them to be fired in PATRS or ma &
SALVO. They muat not be fired with the flaps lower

= Thare ars two Balsctor switchas
nose end tail fu ewitches on & emall
(67) on the righ side of ghe coekpit.
The bombe are releassd by the pushbuition in the
throttle lever.

m These sre cparated by the push-
on ttle laver and thers is a
container jettlson pushbuttonm (63) on the right-
hend side of ths cockpit.

.= The cemera gun operates only
guns earmon or tha H.P. are Tired, or
when the lower pushbutton on the control column
spedes grip is depressed.

Ravised in Vol.I by A.L.48 A P. 1565648 & D, Ssct.l
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Landing lamps.~ The landing lamps, ona in the

ending edge of sach wing, ars contrellsd by a two-
way switeh (15) to the laft of the instrument pansl,
which snables elther lamp to be used; both lamps are
aff when the switeh 1s in the upright position. A
dipping lever (5) on the left-hand side of the cock-
piFuan be held in eny poaition by tightening the
knurled wheal: when the whesl is unscrewsd, the lever
is pulled aft into the UP position by a return opring
in each of the lemp unita.

Hecognition device.- The flares are selected and
released by a singls lever (25) immedistely aft of
tha trimming teb control. The slot is marked SELECT
and FIRE.

ELERGENCIES
ODndsrcarri 1L oper -

In the event of fmllures of thes sngine-driven
hydrmulic pump, the undercarriage may be lowered by
moving the selector lsver to the WHEELS DOWN posltion
end then operating the handpump.

If the handpump fails to lower the undsrcarrisge the
gelector lever should st1l1l be left in the WHEELS
DOWN position and the red-painted foot pedal (21),
outboard of the pert heelrest, should be firmly
pushed forward. The whesls should then fall and lock
down under their own weight.

If difficulty 1s experisnced in operating the under-
carriage und flap selactor lever it may be overcoms
by firet selecting the opposite to that which ls
regquired. If, for example, the selection of under-
carriage dJown is found to be difficult, the lever
should first be moved into the undercarrisge up
position and then immedietely moved to the down
position.

Hood jettisoning.- To jettison the hood the lever eft
of the radietor flap control should be pulled sharply
forward and upwards. If the hood does not- readily
leaye the aiversft it should be mssisted by pushing it
upwerds, or failing that, by releasing the emargency
exit panel (see below) in addition to operating the
Jettison control.
Eote: When jettisoning the hood it 1s advisable to
lower one's hesd ss far as possible so ms to
avold injury whan it leavea the sircraft.
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mﬁq}y_gtit gnel.~ The largs delachable penel
on the starbo 8ide of the cockpit 18 secured by
horizontal spring-loaded plungers and a beolt
pperated by the cockpit hood. To jettlason the panal,
the hood must first be fully opened end the relesse
lever (66) then moved aft and upwards.

Abendoning by puarschute.- VWhen sbandoning the
aircoaft by perachute it is importent to decresse
spesd and then dive over the side fmmediately. Ths
pilot must not stend on the seat and delaey in

ing or ha will hit elther the assrial mest or
the tailplane.

Forced landing.- In the event of having to make a
forced landing the glide may be lengthsned consider-

ably by moving the propeller spesd control fully
back and gliding et about 130 mph IAS. With under-
carriage and flaps up ths gliding angle at speads of
120-140 mph IAS is very flat.

Ditching (Bee A.F.2095, Pilot's lotes Gsneral)

In general, the pilot should 1f possibls sbandon the
aircraft by parachute.

In tus svent of having to ditch, suxiliary drop
tanks, bombs, or containers (if fitted) should be
jettisoned and the following procedure should be
obaarved:

{a) The cockpit hood should be Jjettlisoned.

{b) Flaps should be lowersd fully in order to raduce
lungim; speed as much ss possible.

(e} The undercarrisge should bs retracted,

(a) safety harness should be kept on, with atraps
tizht, and the R/T plug disconnected.

(e) The angima, if evailsble should be used to help
make the touch-down in a taill-down attitude at
as low & speed as possible.

() When about to touch the water a normsl banked
turn, with full rudder, should be mede so as to
prevent "hooking" tha radiator inte the water.

Revised in Vol.I by A.L.42 AR, %Em % DE Eucaﬁ
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45, 3 =Gid outfit.- The rirst=-ald cutfit is attached
to .% Eqii:ﬂ. of & detachsble pensel on the port sidas
of the cockpit and is accesaible by kicking in the
;:nul, breaking the stringers, and tearing the

48 .- A orowbar, for use in an emergency, ia
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KEY TO FI3.1

Hedio contactor master switch.
Cockpilt light Almmer switeh.
Generator swiich.

011 dilutlion pushbutton.

Landing lemp control laver.
Oxygen supply cock.

Throttle laver (incorporating pushbutton].
Booket for footege indicetor plug.
Wedge plate for camera gun footege indicator.
Propeller speed contral.

Cannon master switch.

Compass light dimmer switeh.
Cockpit light.

Cockplt light dimmer switch.
Lending lamp switeh.

Friction adjuster.

Bupercharger control.

Fuasl cock control.

T,.R.9D contector switch.

Badlo contactior.

Undarcarriage smergency release leavar,
PFusl tank pressurlsing control.
Buddar trimming tab control.
Elavator trimming teb control.
Recognition device selactor lever.
Rediator flap control lever.
Heated clothing sockst.

Cannon cocking lever.
Microphons/telephons socket.

Hood catch control.

Voltmater.
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Cylinger priming pump.

Cockpit light.

Cockpit light dimmer switch.
Signalling switch box.

Container jettison pushbutton.
S8low-running cut-out.

Windsereen de-lcing p .

Emergency exit pansl jettieon lever,
Bomb fusing and selector switchsas.
Button harnsss releass.

I.F.F. master swltch.

I.P.F. pushbuttons.

Hydraulie handpump.

Flap indicator.

Drop tank fuel cock control.

Drop tank jettison control.

Beat adjustment lever.
Undercarriage and flap selsctor lever.
Undercarriage selector safety catch.

AP I564B & D VOL.T & PN SECT T

® @

O

&)

.
II-\.

© & @

==

D ® O 6

71

FlG

COCKPIT - STARBOARD SIDE

L

F5/a




AP IS64B&D VOLI & PN.SECT. I

@) (8 (9 @) @) @2
Q | .

G R

©oF




Revlaed in Vol.I by A.L.42 P.1564B & D, 5=
snd in Pilot's Notes by A.L/P. Volume I and Pilct's Hn%n

S8
53.

35.
s
a7
S8
38,

41,
e

e
45.

4T

49,
&0,
51.
52,
6.

65.
6.
67,
58.

F.8/8

! GI

Engine starter pushbutton.

Boostar coll pushbutton.

Booat control cut-out.

Cxygen regulator.

Power failurse warning light.
Cockpit ventilator.

Undercarrisge indicator OH-OFF switch.
Undercarriege indicator change-over swltch.
B.P. Belector swltch.

Undercarrisge indicator.

Insgtrument flying panel.

Heflector sight spare lampa.

Engine speed indieator.

Reflector asight swltch.

Cockpit ventilator.

Boost gauge.

Foel contents gauge selsotor switoh.
Fusl contants geuge.

Fuesl pressure warning light.
Rediastor temperature gauge.

Beam approach master switzh.

01l temperaturs gauge.

011 pressure gauga.

Cemera gun switch.

Favigation lights switch.

Pressure head hsater switch.
Ignition switches.
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SHCTION 2
HANDLING AND FLYING NOTZ3 FOR FPILOT

Bavised in Vol.I by A.L.42

. o1 ENGINE DATA:  MERLIN XX
(L) Puel: 100 octane only.
(11) Q4l: Bee A.P.1464/0.37.

{141) Engine limitaticna:
Boost

Temp. °C

B.p.m. 1b/sg.in. Clnt. 01l

MAX, TAKE-OFF

™0 1,000 FRET ¥ 3,000 +12 - =
MAX. 0
s mfl‘%ﬁﬁ” 55 2,850 +9 125 90
iy 4
%gﬁﬂm Ei g, 650 . w05 90
MAX. WEAK % 3
Goviamicus ) 000+ W= .
OOMBAT M 8,000 +14e 135 108
5 UINS LIETY § 3,000 +16° 135 108
Hote:
w

boost control eut-out.

Combet boost i1 obtalned by operating the

3 1159C coolant temperature ia permitted
for short pericds at crulsing rpm.
OIL PRESIURE: NORUAL: 60-80 1lb/sq,in.
MINIMOM: 45 L
MIFM. TENP. FOR TAKELOFF: OIL: 16%C
COOLANT: 6090
FULL PRESSIURE: B=10 1b/sg.in.

P81



2. FLYING LIMITATICHNS

(1) Maximum spescs (mph IiS):
Diving: o890
Undercarriege downt 120
Flaps down: 120

{1i) At AUWe in sxeess of B,750 lba. cars is necessary
in ground handling and the airecraft should be
taken off only from concrete or eguivalent runways.

(11i) %Binning is pronibited at &ll times of Mark IID and
sipcraft, and of Merk IIA, B and € eircreft only

when eerrying %0-gellon drop tenks, bomba, 8CI,
eonteinars, or RP.

(iv) Aercbatice are prohibited and viclent mencesuvres
mast be avoided when carrylng #0=-gallon drop tanks,
bombs, S80I, containers, or RP (Mk.ITA,B and O
gircraft only).

{v) Aircraft carrying drop tanks should not be dived,

(v1) lark III containers mugt not be dropped et spesds

in excsss of 150 mph IAS end at heights lower than
500 reat.

(vil) Bombs should be jettiscned end AP fired, if possible,
before landing.

- POSTZION ZRE0A COHHECTIONS
From 100[ 120 150 | 180] =10| 270| mph  IAB

To 120| 150 ) 180 | 210| 270| 320 qple IAS
Add 4 -] 1] op
Bubtract 0 2 4 -]

%e MAHAGELENT OF FUEL AND OIL SYSTEHS

(1) The lain Tanks should be used first, but if the
Resarve Tank is used before the Hain Tanks, tha
following precautlons must be obassrved:

[n}mmg:aﬂrtanmmnﬂhf tying
the serve tenk, RERRIIIC

(b) If this hes not been done end the engine cuts,
close the throttle Stu avold over-revving when

the & ne picks up) and change over to UAIN
mﬂnggi At onece. o

Reviaed in Vol.I by A.L.42 AP, 156438 & D, Sect.f
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(¢) In order to displace elr drown into the fuel
system from the empty ressrve tank, the engine
mist be windmilled at high speed, when it will
pick up after & few seconds. It 18 emphsasised
that plok-up will not be immediate after

the change=owar.
(11) If fitted with rixed suxiliary tanks:

{a) Btert and teke-off in the normal way on the
main tanks.

(b) Ae soon ue the contents gauge registers only
5 gallons in the mein tanks, awltch OF the
guxiliary tank pumps.

{c) Switch OFF the pumps immediately the contents
gouge reglstera 256 gallonas.

(d) Wnen the contenta of the MAIN TANKS sre &gain
reduced to § gallons, switch ON the pumps urtil
the contents gauge egsin regleters 256 gallons
and thsn switch OFF ths pumpa. The muxiliary
tanks will then be practica amp ty.

{111) If fitted with drop tanks:
{a) Start ond take-off in the normal way on the
mein tanks.

(b) At a safe height (say £,000 feest) change cver
to & drop tank and turn the pressucising cock
to PHRE3SURE. Turn OFF the main tenks.

{c) When the drop tank is empty and the fuel
presgure warning light comes on, change-over
to the second drop tank and at the sams time
turn 0N the resetve tank, which should still
be full. This will enable the engine to
plck more oguickly and when 1t doea sa,
turn the resarve tank and chenge-over to
the second drop tank.

{a) When the second drop tank is smpty and the
fuel pressurs light comes on, turn
ON the main tanks turn OFF the drop tank.
If the engines dees not pick up on the main
tenks, prime the systam by using the reserve
tank as belors.

F.5/2



e
(1)

(11,

(141}

(1v)

(v)

(vi}
{vii)

{e) The cock for the auxiliery oll tunk (4if
Tfitted) should be turned on sbout 3¢ hours
after take-off, but not beéfore this tima,
ATter having bean turned on, the coock omnnot
arfteryards bs turned off during f1izhit.

{f; On reinforcing {lights, undur maximm ronzs
engina eonditiona (2,650 rpm and +4 1b/si.in.
boost on climb to hedght, and level 11 ht at.
150 mph I3 reducing to 160 mph L5 after
jettisoning tenks) oil consunption is conaider-
@bly reduced snd, therefors, the auxiliory oll
tenk should not be turned on until after
approximetely & hours flight, when there will be
sufficient speee in the mein tank to accomoodote
the extre 4 gallons. Dhe nomoal oll tenk should
e filled to B gallons only.

PRULIIIIKARIES

If fitted with R.P. and & drop tank or 4P, &0
& bomb, tha eircraft should be ftrimmed cerefiullsy
to relieve stick loed,

The recommended ailsron tab setiing is neutral
at full loed. Then with B drop tank fitted
under the port wing, changes in load =11l couss
the following alterations in trim:

Blightly right wing low
Trim satiafactory.

Tank empty:
Tonk empty and 2. P.fired:
Tank Jettisonsd and

R. P. fired:
Tenk jattisonsd,

B.Pe not fired:

Slightly rizht wing low
Right wing low.

SBwiltch on the undercarriage lnJdicator end check
gresn lights, 'Test the change-over switch.

See that toe short (lower, wrm of the hydranlic
gelector safety catch is acroas the whazels up slot
of thne gate.

Check thet the throttle pushbution master switch
is OFF.

Check contents of fuel tanks. If Citted with
auxiliery tenks see that the sump switechss or
cock control ere: 077,

Test opsration of flying eontrols.

Sea that ths cockrit hoou is locked apen.

—
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(1)
(i1}

(111)

{iv)

{v)

(wi)

(vi1)

L)
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STARTING HE ENGINE AND WARLIRG TP

et fusl cock to MAIN TANES ON.

S8et the controls as follows:
Throttls =
Propeller control =

# inch open
Fully forwerd

Snpercharger control = HMODERATE

Radistor shutter -

If an external priming comnnectiom ls fitted, high
voletility fuel (Storas wef, 3da/111) should be used
for priming at eir temperaturea below Iréesing.
Work ths priming pump until the fuel resches the
priming nozzles; this may be judged by a sudden
inersasa in resistance. "

OPEN

Switeh OF the ignition and press the atarver and
boonter coll pushbuttons. Turning perlods muat not
sxceed 20 ssconds, with & 30 seconds wait between
each. Work the p pump &s rapidly and wvigorsusly
ea possible while the engine is beil turned; it
should start after the following r of strokes

if eold:

Air tempersturs "C:  +30 +B0 +10 0 =10 =20

Heormnl fusl: 3 4 T 38

High volatility fuel: 4 8 18

At temperaturea belew freezing it will probebly be
necessary to contimie priming after the engine has
fired and until it picks up on the carbureitor.

Eeleass the starter tutton as soon as the engine
starta and a8 soon as it is running satisfactorily
releass the booster coll pushbutton and screw down
the priming pimp.

Open wp slowly to 1,000 rpm, then warm up at
this spead.

TESTING THE ENGINZ AN INSPALLACIDNS

While wermin: g

Check temperaturse and pressures, and test cpsration
of hydraulic system by lowering and raising the flapa.



(i1)

After warming up, with two men on the tmeil:

Note: The folleowing teats constitute & comprehensi
check to be carried out after inspection or
repalr, or at the pilot's dieecretion. 1In
normal circumstences they may be reduced in
accordence with local instruections.

iﬁfnup to +4 1b/eqg.in. boost and exeroisé and
ck opesration of the two-speed supercharger.
Bpm should fell when 3 ratlico is engaged.

{111} At +4 1b/ag.in. boost sxercise and check operation

BI

(iv)

(v)

(vi)

(1)

of the constant speed propellsr. Hpm should fall
to 1,800 with the control fully hn.ui. Check that
the gemerator is charging; the power failure light
should be out end the voltegs 14 or over,.

With the propeller control fully forward open the
throttle up to +12 lb/ag.in. boost and check static
boost and rpm which should be 3,000.

Throttle back to +9 1b/sq.in. boost and teat each
magneto in tarn. The drop should not excesd 150

T

Before taxying check brake pressure (100 1b/sg.in.
minm. ) end pneumstic supply pressure (220 1b/sg.in. ).

CHECE LIST BEFORE TAEE-OFF
T = Trimming tebs = Buddar: Pally right

Elevator: Neutral
P - Prafollar control - Fully forward
L]

F=-F = Check contents of mein
tanka.
= MAIN TANES ON
- Aux, tank coeck or
8 = OFF
= Pressurising cock -
¥ = Flaps - UP (2B° down - two divs.

on indicator - for
shortest take-off run).
Bupsrcharger control - MODERATE
Hediator shutter = Fully OFEN

TAKE-OFF

Cpen the throttls slowly to the gate, or fully ir
full take-off boost is necessary.

Revised in Vol.I by A.L.428 As P &ISEHQE & ?. ﬁcglﬂ
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(11)

(111)
(iv)

10,
(1)

(1)

(111)

(iv)

1L,

(1)

F.5/4

{:ﬂuﬂ tendency to ewing can bs countaractsd by the
der. When fitted with 2 x 500 1b, bombs the
tendency to swing left is slizhtly more nronounced.

After raieing the undercarriage return the selector
lever to neutral, and retrim noss heavy.

Do not stert to climb before & speed of 140 mph IAS
ia attained.

CLIMBING

The apecds for maximum rete of elimb are asg Tollows:
Up to 16,000 feat: 140 mph Ia3
At 21,000 feet: 156 mph IAS
At 26,000 feat: 130 mph IA3
At 31,000 fest: 125 mph Ii3
G‘hngﬁu to 8 ratio when the boost has fellen by

5 1b/m

«in.
At fulgl loed 156 mph IAS is the most comfortable
climbing speed.
Considerable surging may be experienced sbove
8,000 feat on aircroft on which the air intaks
duct hes been removed.

When fitted with 2 x 90-gellon drop tanks the
aireraft are longitudinally unstable on the climb.

When fitted with 2 x 500 1b. borbs there is a
gipilar tendency to piteh if the rudder is not
held ateady,

Tha fuel tank Pg;anme control should normelly be
kept to ATIOSPHERE (except when required to supply
fuel from the drop tanks), but should be turned on
[Eﬂﬂm] if the fuel pressurs werning light comes
o

GENHERAL FLYING

i The aireraft are normelly fust stabls
ongitu 1ly, but when carrying 90-gallon drop
tanks, or R.P. and one 90-gallon drop tank, they
become unatable longitudinally and, in the firat
case, 1%0 mph IAS is the minirum comfortable
1':%1:; ng:ud;d :n :gitﬁmﬂsnr absclute celm this
[ 2 reduc o - When carryi
Eumb-, %‘iﬂl 24 or ¢mtﬂﬁrn. longitudinal gtﬂgilitp




(11) Change of trim:=-

Undercarriage down = Hose slightly down
Flapa down = Nose down

(111} In stesp turms there ia & tendency to tighten up.

(1v) In bed vieibility near the ground, flaps ahould ba
lowered to about 40° (i divisions) and the propeller
speed control set to g.ve 2,680 rpm. Spesd may then
bes reduced to about 11i mph IAS. The rediator
shutter must be opened to kesp the temperature at
ebout 10090,

(v} When operating in tropicsl conditions prolonged
flying &t maximum cruising power should be avoided
whan top speed io not essential.

1B MAXTHOM PERFOMANCE

{4} climbing
See Para,10({i).

(11) Combat

Use 8 ratlio if the boost in M ratioc 1s 2 1b/sg.in.
below the maximum permitted.

13, ECOROMICAL FLYING

(1) Climbing: Climb et 2,850 rpm and +9 1b/sq.in.
booat at the spesds recommended for mexiomm rete of
climb (8ese Pars,10).

(11) cruising: PFor maximum range fly in M ratic and at
maximum cbteineble boost not axcesding +4 1b/sg.in.
and reduce speed by peducing rpm which may be aam
low ss 1,800, but check that the genarator is
charging. On some early aircraft 1t will mot do
g0 at below 2,000 rpm. If &t 1,800 rpm (or
2,000 if necessary) the speed is higher than that
recommended, reducs boost.

B ratic should only be used if at 2,600 rpm the
recommended speed cannot be obtained in N ratio.

Reviged in Vol.I by A.L.4&E2 A.P.1564B & D, Bact.2
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(114) The recommended speeds (mph IAS) for meximum

range are:

Standard ailrcraft: 160

When fitted with 2 x 44 or 45 gal. tanks: 160

When fitted with 2 x 90 gal. tanka: 170
or &8 near
as possible.

When fitted with 2 x 2560 1b. hombs: 170

When fitted with 2 x 500 1b. bombas: 180

Balow 5,000 feat these gp=eds should be _nersasad
by sbout 10 mph.

14. STALLING

(1) At the stsll ons wing usually drops sharply, often
over the vertical, with flaps eithsr up or down.

(11) The average stalling speeds (mph m{ for ths
aireraft at various ADY (from 7,600 lbs to
i,m 1'0'.} arat

Undarcarringe and flaps UP: BU=-80
Undercarrisge and flaps DOWH: 60-75

The speede for individuel sircraft may vary by & mph.
15. SPINNING

(1) Spinning of k.IID and Mk.IV sircraft is prohibited
at all timse.

{41) On Mark ITA, B and © sircraft spinning ia prohibited
when cerrying %0-gallon drop tanks, bomba, 8.C.I.
or R. P.

(111) Ascovery is nmormel, but the loss of height
involved in racovery may be very great and the
following limits ere to be observed:
(a) S8pins are not to be started below 10,000 faat.

(b) Recovery is to be initinted befors two turns
are completed.

(iv) A speed of 150 mph IAS should be atteined before
starting to sase cut of the resultant dive,

F.8/E
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(149 ﬂgﬁiuﬂ.ﬁgu; The lever ahould have been left in
16. AEROBATICS neq’ ’ t if it has bean left in the UP position,
be gareful to disengage the thurb eateh by easing
(1) The following spee.s are recommendsd: the selector lever forward before trying to move it
tn the DOWN position, otherwlse tha lever may
Loap: At luast B30 mph IAS bocoms jsmmsd. Return the lever to nsutral &s soon
v as the undercarriags is down.
Roll: 280-250 mph IAB
{11i) Pleps: If 120 mph IAS is exceeded with the flaps
Half roll off loop: At least 300 mph I8 ﬁﬂ? down, they will ba partially ralsed by the
girflow. They will sutomatically move to the
Upward roll: 300 mph IAS. } fully down position when spsed ie reduced sufficisntly,
providasd that the salesctor lever is left at DOWN.
17. DIVING '
JAv) Landing with R.P. only on one wing should be made &t
(1) Bpeed builds up slowly in the dive and the aircreft ag high a speed as poesible and care maist be taken
becomes tell heavy as the spsed increases. The to counteract dmppin.g of the wing.
elevator trimming tabs should bes used with care.
(11} Care should be taken not to ellow the sircraft to 90 RISLANLING
g::ntgi‘:'rcm right, :;E:.J-:Lia produces A& marked nose-— (1) Raise the s tage 1 distely.
(1i1) If Titted with bombs, 3.C.I., or containsra, ths 11) Climb at about 90 mph IAS.
aircraft should be eesed out of the dive gently, If {
fitted with drop tanks it should not be dived. (1i1) Relse the fleps at a safe height of about 200-300
feet, at & speed of not less than 120 mph IAS.
18, CHECE LIST BIFU3Z LANDING (1)
iv) with one 500 1b, bomb stuck up open the throttle
(1) Chesck braké pressure (100 lbs/sg.in. minm. ). slowly end ed on the initial climb should be
110 mph IAS before raisi s at 120 mph IAS.
{11) Reduce speed to 120 mpn IAS and check that cockpit i e St w
hood is locked open. 21. AFTER LANDIRG
U - Undercarrdage - DOWN (cheeck green lights) ' (1) Reige the flaps before texying.
P - Propellor control - Fully forward (41) To stop the engine, idle for ¥ minute at 800-20C
then pull the slow-running cut-out and hold 1t out
Supercharger control - MODIRATE . until the angine stops.
¥ = Flups = DOWE {1ii) Turn OFF thea fusl cock and switch OFF ths ignition.
19, APPROACH AND LANDING (iv) Check that the hydrsulie eselector sefety plate is
covering the WHEELS UF position.
(v) 0i1 dilution.- (Bee A.P.2095 Pilot's Notes Gensral)
{fleps up) The correct dilution period for these aircraft is:
Engine essisted: a5 105 . 4
Glide: 105 115 epheric temperature shove -100: 1 mirute
Atmospheric tempereture below -10°C: 2 minutes

Kote: If cerrying drop tanks, bembe, or R.P.,
the normal engine essisted epproach should
be mede at about 110 mph IaS, P.8/6




22, FUZL CAPACITILS AMD CONSILEPTION

(1) Buel cepecities:

(e}

Cne BEeaserve tank:

{b) Long-range {(totols):

Hormal:
Two Main tanks (33 gals. each):

Yetml:

With 2 fixed under-wing tanks

(44 gallons each):

With 2 x 45 gallon drop tenks:
With 2 x S0 gallon Crop tanks:

66 gallons.
28 gallons.

84 gallons.

182 ga]

lons.

184 gal
274 gal

llons.

lons.

{11) The spprocimats consmuimptions (gals/hr.) in WZaK
mizture arve ge fallowa:

Revised i1 WVol.I by A.L.42 h.P,1ﬁg%E
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¥
Mark IID and IV airoraft.

to glve zaro reading at touch=down,

the altimater reads -30 feat,
the altimeter reada -55 feet

ii'ﬂr

so add two millibars to Q.F.E.

, With 609
The above speeds should be inoreased by 5 m.p.h. for

At touoh-fdown

®E Altimeter sdjusted for §.F.E, and touch-down error as followsi:
At teke-off, with no fla

Hote:
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NOTES TO USERS

Turs publication is divided into six parts:
Descriptive, Handling, Opensting Data,
Emergencies, Supplementary Notes for Flight
Engineer, and [llustrations and Location of
Controls.

These Notes are complementary to AP, 2095
Pilot's Notes General and assum= a thorough
knowledge of its contents. All silots should
be in possession of a copy of A.P. 2095 (see
A.M.O. Agi/43). Flight Engineers should also
have a copy of A.P. 2764 when ssued.

Words in capital letters indicate the actual
markings on the controls concerned.

Additional copies may be okbtained from
A PF.S., Fulham Road, 5.W.3, by application
on R.AF. Form 294A, in duplicate, quoting
the number of this publication in full—
A.P. 20624, ¢ and F—P.N.

Comments and suggestions should be for-
warded through the usual channels to the Air

Ministry (D.T.F.).
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Pilot's and Flight Engineer's Notes

PART I

ts and in the electrical system. The LASER
o T with Mod. 1480 incorporated is known as the LAFESHSS
ASR Mk, TII,  Mod. 1480 introduces na equipment
suitable gear ¢ dropping an airborne 2

2. Fuel tanks.—Three self-sealing tanks are fitted in each

wing, numbered 1, 2 and ; outboard of the fuselage
between the front and rear spars. On some aircraft the
tanks may be marked Inner, Centre and Outer instead of
Noas. 1, 2 and 3. The positions are:
No. t (Inner):  Between the fuselage and the inner
ENgInes

No. 2 (Centre): Between the inner and outer engines
No. 3 (Outer):  Outboard of the outer engines.
Capacities are:

Port and starboard No. 1: 580 gallons each

L1 13 " ND‘ 2: .133: " "
n " " ND* 3: It4 (1] L1
LO7T w  side

or 2,154 ,, inall

Provision is made on some aircraft for carrying one or two
4oo-gallon tanks fitted in the bomb cells; these tanks are
connected so that their contents may be transferred into
either or both No. 1 wing tanks and thence to-the engines.
When the maximum bomb load is carried, the No. 2
tanks should be filled first, and the remainder of the fuel
put in No. 1 tanks. This is on account of strength con-
siderations of the aircraft structure.

&

PART I —-DESCRIPTIVE

3. Fuel cocks.—The pilot controls four master engine cocks

(24, 30). On Lancaster I aircraft, the master engine cocks
also control the slow-runming cut-outs. The flight
engineer controls two tank selector cocks (77) which
select No. 1 or No. 2 tank on each side. (No. 3 tank
replenishes No. 3, see below). A cross-feed cock (marked
BALANCE COCK) connects the port and starboard
supply systems, and is on the floor just forward of the
front spar, with the handle visible through a hole in the
SPAr COVET.

When the 4oo-gallon tanks are fitted in the bamb cells
they each have an ON-OFF cock situated behind the
front spar in the centre of the fuselage.

. Vapour vent system (Lancaster 11 and X aircraft only).—

A vent pipe from each carburettor is connected to the
No. 2 tank on the same side of the aircraft, and allows
vapour and a small quantity of fuel (approx. } gal. per
hour, per carburettor, but some later carburettors may
have a second vent allowing 1o gallons per hour) to
return to the tank, This carburettor is designed to work
full of fuel, and it therefore requires the vent to carry
away any petrol vapour and dissolved air. It also assists
in re-establishing the flow of fuel to the carburettors
when the pipe-lines and pump have been run dry due to
a tank emptying.

5. Electric fuel booster pumps
(i) Originally, on Lancaster I aircraft, immersed pumps were

fitted in all tanks; Mod. 594 (temporary) removed the
immersed pumps from No. 1 tanks and fitted stack pipes
in their places.

A later Mod. 51z put back the immersed pumps in No. 1
and No. 2 tanks and incorporated suction by-pass lines to
allow fuel to be drawn from the tanks when the pumps are
not in use. In aircraft incorporating Mod. 539, including
all Lancaster 111 aircraft, a Pulsometer FB Mk. 1 pump
is fitted in each tank and by-pass lines are incorporated at
No. 1 and No. ztanks. On Lancaster X aircraft, Thomson
pumps, similar to the Pulsometer pumps, and by-pass
lines zre fitted.

7




PART I—DESCRIPTIVE

No. 3 tank is used to replenish No. 2 tank (see Figs. 5 & 6)
by switching on the No. 3 tank pump. Whenthe 4o0-gallon
tanks are fitted in the bomb cells they each have a similar
pump fitted to transfer their cortents to the No. 1 tanks.

(ii) The main use of the electric fuel pumps in No. 1 and No.
2 tanks is to maintain fuel pressure at altitudes of approxi-
mately 17,000 ft. and over in temperate climates, but
they are also used for raising the fuel pressure before
starting and to assist in re-starting an engine during flight.
If one engine fails during take-off and the electric fuel
pump is not ON, air may be crawn back into the main
fuel system before the master engine cock of the failed
engine can be closed, thus causing the failure of the
other engine on the same side; therefore at take-off the
pumps in Nos. 1 and 2 tanks must be switched on; this
is also a precaution against fuel failure during take-off
gs an immediate supply is available by changing over
the tank selector cock. The pump in each tank in use
should also be switched on at any time when a drop in
fuel pressure is indicated or when it is necessary to run
all engines fro— **a¢ tank by opening the cross-feed cock

% Mmﬂm—ﬂnmlaﬂlmlhtwhchﬂﬁlun
#ml_.‘.?i . m:nlghtengimspmdmwlhcmﬂﬂbufmtmm1mnmts
Para. & ummnnm.mumxm“mfuqlmnmu
gauge switch ; the ga will whenever electrical power

e a1 1384 introduce  Gallons-gone ™
" ods. 11 1 in )
%ﬁvmﬂziwhkhl are also under the control of the flight

engincer.

7. Fuel pressure indicators—Fuel pressure warning lights (79)
show when the fuel pressure at the carburettor falls below
6 Ib./sq.in. on Lancaster I aircraft, and ro lb./sq.in. on
Lancaster 111 aircraft. They are switched off by the fuel
contents gauges switch (76), and this switch must,
therefore, always be on in flight. On Lancaster X, fucl
pressure gauges (73) are fitted on the flight engineer's
panel. They will indicate whenever battery power is
available.
i i i in each in-
8. Priming pumps._There b o0 o o the No. 1 tank on that
T o
cﬂlwzicg'chlﬁn&id 'u'nn:'sch nacelle. On Lancaster X the

two n
ming handie is wrned to the left to prime the left engine,
E‘m 1 ﬂ;pwm th:': right engine, and to the mid-position for off.

1

AL2 On Lancaster 1, 111 and VII the priming may be K40
Part I 40 ces.) with a T-handle, or A.M. type Fﬁgﬁwywﬂhtiwrmnd
(rm_ali The American type priming pumps fitted on Lancaster

9. tanks.—Each engine has its own tank; capacity
374 gallons of oil with 44 gallons air space.

1o. Oil dilution.—The four push-buttons (81) are on the
flight engineer’s panel.

MAIN SERVICES
11. Hydraulic sysiem

AL2 ﬁ}&ﬂhmﬂﬂhummladhymindiﬁﬂm]mﬁ]wdﬁﬂnpw.
Part [ Port outer... .. ... Tail turret
Para. 11 (i) Starbourd inner ... . Front turret.

Starboard outer ... wo  Mid-upper turmet (except on

Lancaster Y1l where the mid-
upper fturret is electrically
operated.)

(ii) Two pumps (ones on each inboard engine), with a hand-
pump as an alternative, charge a small accuomulator and
operate:

Undercarriage

Flaps

Bomb doors

Carburettor air intake shutters

Fuel jettisoning
Owing to the large capacity of the flap and undercarriage
jacks, it is not normally possible to operate them by the
hand-pump in the time available in an emergency.

12. Pneumatic system

AL2 12. Pnemmatic system
Para. 12 (D m:n;ﬂmptm‘;t:un&msmbmrdiuwmﬁuchmuai:muh
Wheel trakes

gmmmm o ah u
rams (o mﬁﬂtm ll.l'l'j'].m‘ﬂf
Iﬁwwﬁmmhﬁummmimmﬂmm v

The air bottle charges to 300 Ib,/sq. in, when Lincoln
mmm is fitted (Mod. !II"}?] when Elle bottle chlrwwﬁ
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AL2 A pressure-maintaining valvs in the supply line from the air bottle
Part | only allows pressure to be sapplied to the radiator shutters, super-
Para. 12 (i) :hlmmdidh:ut-nﬂ‘rmnfthnmmﬂuwbmu:
{eomned.| exceeds 130 Ih./sqg. in. (160 Ib./sq. in. when Mod. 1195 is fitted).
Mummmhmnmmfmﬂlcw“wﬂdlmlu
at 80 Ib./sq. in. (125 Ibjsq. in, when Mod. 1195 is fitted). 1t is
mmﬂthuﬁm:nuhﬁkmmnmhmpwmﬂ
pressure is sufficient before § ratio is engaged, or radiator override
switches or idle cut-off controls are operated.

(ii) A vacuum pump is fitted on each inboard engine, one for
operating the instruments on the instrument flying panel,
and the other for operating the gyros of the Mark XIV
bombsight; the change-over cock (17) is on the right of
the instrument panel beside the suction gauge (23), and
in the event of failure of the vacuum pump supplying the
flying instruments the changzover cock can be used to
connect the sérviceable pump with the flying instruments
and cut out the bombsight. It is not possible to operate
flying instruments and bombsight on one vacuum pump.

AL (iii) A compressor fitted on the por: inbhoard engine operates the

Part [ Mark 1V or Mark VIII Automate Pilot, and the computor unit

f:;" ! of the Mark XIV bombsight. Fer operation of the Muark XIV
bormmbsight, the automatic pilot control cock must be set to OUT
except on those aircraft in which Mod, 1161 is incorporated.

=

except Lancaster V1L which have two 3,000 w. p:nﬂ'lm
mtm are fitted one on eac:h inbomrd mna
in parallel, charge the aircraft batteries (24
the usual lighting and other ssrvices including
Pmpdl.ur feathering
Flaps and mdmatms

Pressure head heating
Fuel booster pumps

AlL2 | 13, wm—‘{wnl,&ww tors are fitted on all air-
1
12

Engine starting and booster coils

Dinghy inflation

Cnntruh for radiator shutter and supercharger gear-change

Cnmrull "for idle cut-off rams (on Lancaster Il and X
aircraft

| Midﬂ:ppé turret (on Lascaster VI sircraft).

10
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Bomb gear and bombsight
Fire-extinguishers

Fuel contents gauges

Fuel pressure warning lights or ganuges
Camera

Heated clothing

DR compass
An alternator may be fitted to each outboard engine, to supply
any special radio equipment.
A “groundjfight switch on the starboard side of the fuselage,
immediately aft of the front spar, isolates the aircraft batteries
when the sircraft is parked or when using a ground starter battery.
T'wo generator switches are provided on the electrical control panel.

AIRCRAFT CONTROLS
14 Trimming tabs.—The elevator (62), rudder (63) and aileron [ﬁx}
tab controls (on the right of the pilot's seat) all operate in the
natural sense and each has an indicator.

144, Automatic pilot.—On early sireraft the Mark [V Automatic Pilot,
mdmmumftmamMﬂilAmnnﬂtPﬂﬂ,kﬁmd
Mhylmpmmthnlpnnmbnndmﬂuu
for eperation, which is norma an some mireraft .m;ﬂ
Mod. 1161 is incorporated, whmu:m provided to provent

I:putrulm-:khmhemumpvedfmm E?IHMHEDU'T
poition,

i5. !
locked in the DOWN position by a safety bolt (65) which
has to be held aside in order to raise the lever. The bolt
engages automavically when the lever is set down, The
undercarriage may be lowered in an emergency by com-
pressed air (see Part IV, para, 56).
Warning.—There i3 no automatic lock to prevent the
undercarriage being raised by mistake when
the aireraft is on the ground.

16, Undercarriage indicator (39).—On Lancasters | and IIT
the indicators show as follows:
Undercarriage locked down: Two green lights

e unlocked : Two red lights

v locked up:  No lights
The indicator switch (4) is interlocked so that it must be
on when the port engine ignition switches are on. An
auxiliary set of green lights can be brought into operation
by pressing the central knob if failure of the main set is
suspected. The red lamps are duplicated so that failure of
one lamp does not affect the indication of undercarriage

I
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Part 1
Parn. 18
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PART I—DESCRIPTIVE

unlocked. The lights can b¢ dimmed by turning the
central knob, On Lancaster X a pictorial type of indicator
is fitted. When the indicator switch is on and electrical
power is available, the pictorial indicator shows the
position of the undercarriage wheels and wing flaps at all
times. The disappearance of amall red flags shows when
the wheels are locked up or down.

Undercarriage warning horn.— The horn sounds if either
inboard throttle is closed when the undercarriage is not
locked down. The outboard throttles do not operate the
horn. A testing pushbutton and lamp are behind the
pilat’s seat, on the cockpit port rail.
Flaps control.—If the flaps have been selected partly down, and
it is desired to lower them fully, it may be found that the Aaps
will not lower further for some considernble time. This is due
to the pressure in the sccumulator having fallen below the pressure
required to operate the flaps, bu: not sufficiently to cause the
hydmulic pumps to cut in. To svercome this, move the faps
selectar (60) 1o UP, and then immediately put it fully DOWN;
this causes the hydraulic pumps 10 cut in. After the flaps have
been selected fully down for landing, the flaps selector (6o} should
be left DOWN until landing is complete, to avoid any possibility
of the flups creeping up.
On Laneasters 1 and 111 the faps position indicator (26) is switched
on by a separate switch (27).
In an emergency the faps may e lowered hy compressed air
after lowering the undercarriage (ree parn. 57).
Bomb doors.—The control {43) has two positions only.
The bomb release system is rendered operative soon after
the doors begin to open and before they are fully open.
The position of the doors must therefore be checked
visually before releasing bombs, If the bomb doors
open only part way and then stop, it is probably due
to icing around the hinges snd joints, which raises the
hydraulic pressure sufficiently to bring the cut-out into
operation, which stops any further movement of the
doors. If the bomb doors selector is moved to SHUT
and then immediately to OFEN, the doors will usually
open further; it may be necessary to repeat this several
times to get the doors fully open.

12
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PART I—DESCRIFTIVE

As strenuous pumping for 1§ minutes is required to open
the doors with engines stopped, they should be opened
before stopping engines if the aircraft is to be bombed
up before the next flight.

For emergency operation of bomb doers by compressed
air, see Part IV, para. 58,

ENGINE CONTROLS

20,

(i)

(i)

(iif)

Throttle controls

Merlin XX, 23, 28 and 38 engines.—Climbing boost
+g Ib./sg.in. is obtained with the throttle levers (28) at the
gate. On Merlin XX installations, and originally en
Merlin 2z, 28 or 38 installations, going through the gate
gives a boost of +12Ib./sq.in. at ground level only. A
later modification to Merlin 22, 28 or 38 engines gives
<414 Ib./sq.in. boost at ground level only with the throttle
levers through the gate.

The boost contral cut-out (32) gives 414 Ib./sg.in. :n M
gear and 16 b, fsq.in. in 8 gear on all the above Merlins.

Merlin 24 engines.—Originally no boost control cut-out
was fitted and no climbing gate. The fully forward position
of the throttle lever gave +18 |b./sqan. boost for take-off
and combat. On these installations the automatic boost
control docs not allow the butterfly to open fully to
maintain g Ib./sq.in. boost up to full throttle height
unless the throule levers are progressively advanced to
the fully forward position during the climb, However,
a modification is now being introduced which over-
comes this, and when this is incorporated a boost
control cut-out is fited which gives 4 18 Ib.jsq.in.
for take-off and combat; the throttle quadrant is ftted
with a gate at +g Ib./sq.in. boost, and the fully forward
position gives 4 14 Ib./sq.in. at ground level only, for
take-off at moderate loads.

Merlin 224 engine.—The thrortle quadrant is fitted with 4 gate
8t 4-9Ib.sq.in. boost; the fully forward position gives 14 1b./
aq.in. at ground level only, for take-off nt moderate loads The
booat control cut-out gives -+ 18 lh.feq.in. for maximum take-off
and combat,

13
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21. Mixture coatrol

(i) Merlin XX, 22 and 24 engines (Lancaster I).—S.U. car-
burettors are fitted. "The mixture strength is automatically
controlled by boost pressure, and the pilot has no separate
mixture control. A weak micture is obtained below
+7 lb.fsq.in. boost (44 Ib./sc.in on Merlin XX). The
carburettor slow-running cut-ounts are operated by closing
the master engine cocks.

(i) Merlin 28, 38 and 224 engines ' Lancasters I and X)—Bendix-

pressure i tion carburetiors are fitted. There is no
mb:;&mm mmptchc mixture strength b regulated by the
. 50 that an economical mizture is of below +7 1b./sq.

The carburettor idle-cut-outs, waich are used in starting and for

the engines, arc opemted by electr tic rams

m by four ition switches (11} or pushbuttons

g L o i) mounid oo the plofs bl sbons i
uttons.

IIp-:la.hit‘:.u'l is the ENGINE RUN position, and the bottom

NotE.—If the pcumatic supply is less than 130 Ib./sq.in.
1160 16 joq in. when Miod. 1195 is embodied) it is possible
to start the with the slow running cut-out switches
in the ID -OFF position ; then, when the
Frmmt builds up the ide cut-off rams will operate and
our engines will stop.
22. Propeller controls.—The speed control levers (29) for
the Hydromatic propellers vary the governed r.p.m. from
3,000 down to 1,800. The feathering buttons (19) are on
the right of the instrument panel. For feathering and un-
feathering procedure see Part IV, paras. 53, 54.

23. Supercharger controls

(i) On early Lancaster 1 pircraft the supercharger controls
for all four engines are operated mechanically by one lever,

(ii) On later Lancaster I and on all Lancaster Il and X
aircraft, the superchargers are operated by electro-
pneumatic rams of the single-action spring-return type.
In the case of electrical or preumatic failure the rams
will return to the M ratio position. A switch, fitted to the
pilot's instrument panel immediately below the engine
speed indicators, controls all four engines simultaneously,
and a red warning light beside it (25) indicates 5 ratio
on the ground only (i.e. when the undercarriage is down).

14
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20A. Fuel jettison control

The control for the jettison valves in No. 1 tanks is on
the floor to the left of the pilot’s seat, and is painted red.
It is pulled up and turned anti-clockwise to jettison fuel.

Nore.—The fuel jettisoning system must not be operated
unless the pressure in the hydraulic accumulator
is more than 650 1b. sq.in. When the flaps are
lowered prior to jettisoning, the accumulator
pressure should build up rapidly to 6508350
Ib. sq.in. If, however, the gauge indicates a lower
pressure, one of the main hydraulic systems
should be operated momentarily, e.g. the bomb
doors control should be moved to OPEN and
then returned at once to CLOSED. This will
cause the hydraulic cut-out valve to function and
the pumps will build up pressure in the system.
To ensure the most efficient operation of the
jettison system the control valve should be opened
as the rising pressure passes 650 Ib, sg.in., and
a member of the crew should watch the gauge
and signal the pilot at this moment.

15




Arr PuBLicaTiON 20624, ¢ & F—P.N, PART IL-HANDLINC.
Pilot's and Flight Engineer’'s Notes AL2Z2 (5) After the first hour of the flight No. 1 tanks should be selected.
i3 When nearly empty, transfer the fuel from the fuselage over-
Eﬁ)' load tanks, if in use, by turning on both long-range fuel cocks
| PART I1 Contd.) (behind front spar) and switching on overload tank pump
switches. The fuel contents gauge should also be switched on.
HANDLING Transfer of fuel from long-range tanks takes approximately
one hour. Turn off each long-range tank cock and pump
Note.—All speeds quoted are for aircraft with the Pilot's switch when the tank is empty.
A.5.1. connected to the static vent (see para. 47).
L3 - of St {:)Continmlonmmm.ltmhumﬂampty;thmmdwt
" .oy A il ximately 200 gallons remain
R“nn {i) Testi mm,fmﬁbmrurgcw;. Before the engine, wlmmmm e fhr i
f.ii]“. (i, m Booster pq,m:p should ﬁm Eﬂm r ':ln:taﬂ in each. Then transfer the contents of No. 3 by switch-
I permunen ammeter [=iialil- = w i
while some early Lancaster I aircraft may have an ammeter test ing on the No. 3 booster pumps. Switch off the pumps when
mkﬂinmwhhhmmwmhMI:mdumilm Mo, 3 tanks are empty.
switch for each pump (on Lancaster 1, 111 aircraft) should in
turn be sei io the up (TEST) on, after ensuring that the
GesmarsniDiioRi: N .
greater , m Q. IO. 1 2
Mod. 1135 s id) on Lancasier 1l sod X dirraft. On Labcasir pacs 9. Fud jelilsalng
aircraft swi two-position switches : : o
pumps &re by pressing the test-buttons above the switches. ?“;&Tﬂﬁ emb“d!ﬁgﬁ }*‘*;in l:las.w: hl;mr b;:«;ﬂfmun&
et , from No. con
The ammeter reading shoud be perfe steady and should be jettison valves is on the cock '!ﬂoortﬂthﬂiﬂ:ftor
between 4 und 7 amps for a Pulsometer FB1 Mk. I pump, between lot’ p : pi of the
7 and 9 amps for a Pulsoneter FBI Mk. 11 (which were pilot's seat. It is painted red and should be pulled up
fitted in place of FB1 Mk. [ pumps by Mud!'ff?m. between 3 and turned anti-clockwise to jettison fuel.
g“:muz'mm”w‘l Th:n;:nnprmlmmumuﬁﬂx the :ngllm.-. cuts owing 1o um‘umnn OF [Uel 1 ule L,
I,.mml.:nﬂ, Adreraft with Pulsometer pumps may be recognised hack~ﬁrmg may occur on turning on to another tank. For
by the | blisters on the underside of the wings. when the tank empties, the fuel pressure drops, and when
(i) Use of tanks : the pressure falls to 4 Ib.fsq.in. fuel injection ceases.
Structural considerations render it advisable that fuel should When the new tank is turned on, the carburettor restarts
always be kept outboard as much as possible. and delivers the fuel already in it, but this supply is
{g) No. 2 tanks should be used for starting, warming up, take-off followed by vapour from the fuel pipelines, causing
B T e Bast 1. a4} weak mixture and back-firing until fuel is delivered from
When overload tanj::smq:di_tm beumumryfn re-select the new tank,
l:‘“w_zﬁlm! from time to time in order to prevent them from When an engine cuts due to exhaustion of one tank:
The dlectric E“lf bmﬁr,ﬂ ?fmiﬁ ﬁ‘?., { and 2 unk& mf:ﬂ (:] I{fil;a-se ;he throttle and change over to another tank.
be switched on for tal , 50 that i any reason t i i i
- pph;! {mﬂﬂnn :Elrm“ ﬁi mn“f X "'&u b-‘;‘ i Iiwl; e engine till it runs smoothly and open up
Rebile i : should Emm i : :
tanks. See also Part ?::paru. 5

(¢} The use of the booster pump in the tank turned on will
help to restart the engine.
16 i
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PART II—HANKDLING PART IHH—HANDLING

Check all cowling and inspection panels, and leading edge
secured. Check tyres for creep.

(ii) On entering aircraftl check security of emergency escape hatches.
Check emergency air bottle pressure {1,100-1,200 Ib.fsq. in.) if
gauge is fitted,

Check hydraulic accumulater pressure (220 Ilb.fsg. in. minm.,
under no hydraulic pressure}l
Check fuel cross-feed cock OFF.

Check position of all circuit breaker (overload) switches on
Lancaster X aircraft (sée pars. T9).

Turn ground/flight switch te FLIGHT.

Switch on undercarrisge indicator and flaps indicator switches
(if fitted) and check indicaters.

Switch on fuel contents gauges switch (if fitted) and leave it on,
and check fuel contents.

Check master engine cocks OFF.
29. Starting the engines and warming up.

(i} Test the fuel booster pumps by ammeter {ree para. XTh

On Lancaster 11T and ‘X aircraft the fuel booster pumps must never
be switched on with the engine master cock open and the eéngine
stationary, unless the slow-running cut-put switch (or pushbution,
if Mnd.?‘."i! is fittad) is in the IDLE-CUT-OFF position, and the
air supply pressure not less thin 130 1b. /sq.in, {160 1b./sq.in. if Mod.
1195 is fitted,

(i) Have the ground/flight switch wrned 10 GROUND and have a
ground starier battery plugged in,

{iil) Set the engine controls as follows :
Master engine cocks «. OFF
Slow-running cut-out con-

ENGINE RUN
Throtiles ... o | inch open.
Propeller controls .. Speed control levers fully up.
r (warning light not
Supercharger control Low wg}.{ ng ligh
Air intake Heat control ... COLD
Radiator shutters ... v, Over-ride switches at AUTO-
MATIC.
AUTTOMATIC

158

: 28. Preliminaries #-mln?n {iv) Have a fire extinguisher ready in case of emergency.
i | i i i Para. 29 (v) Turn tank select k 1o No. 2 tank (see 27 and turn
i S s e I I LD |0 et miees cicin o 2 gub s M )

(vi) Prime the carburettor of the engine to be started by the
slow running cut-out switch to IDLE-CUT-OFF, or by ing the
pushbutton in, if Mod, 1753 is fitted (on Lancaster Il and X) and
switching the booster pump in the No. 2 tank on for a period of
10 seconds. Switch off the booster pump and then return the slow-
running cut-out to the ENGINE RUN position.

(vif) High volatility fuel (storeés ref. 34a/111) should be wed if outside
priming connection is fitted, for priming at air temperatures below
frecring. Thcmamdmwmmkﬂughﬁupmm]th
fuel reaches the priming nozzles ; this may be judged by an
in resistance,

(viii) Switch on the ignition and booster coil, and press the starter bution.
Turning perfods must not exceed 20 scconds with a 30 second
wait betweer each, The ground crew will work the priming
as firmly a3 possible while the engine is being turned ;| it
start after the following number of strokes if cold :

E

Adr temp. "C. ... we  F30 420 410 0 =10 -2
Mormal Toel k! 4 7 12
High-volatility fuel 4 § 18

MNores.—{g) If the large priming pump, type K40 (with T-handle) is
fitted (see para. §) only one-quarter of these strokes will

be required,

(&) The amount of priming given nbove applies when the
engine s cold, ]..ulgrlmlngm‘ll be required when it
is warm, and when it is hot it is unfikely that any prim-
ing will be necessary. However, since individual engines
differ in this respect the pilot should always discuss
the amount of priming required with the ground crew

concerned.

1t will probably be necessary Lo continue priming after the engine
has fired, and until it picks up on the carburettor. When the engine
is running smoothly proceed to prime the carburetiors and start
the other engines in turn.

(x) When all the engines are running satisfactorily, switch ofl the
booster-coil switch. The ground crew will screw down the priming
pumps and turn off the priming cocks (if fitted).

{xi) Have the ground/flight switch turned to FLIGHT and the ground
ba ttery removed,

{ix

o

(xii) Open each engine up slowly to 1,200 r.p.m. and warm up at this

(xiii) Switch DR compass ON and SETTING.

19
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70. Testing engines and installations
While warming up :
(i) Check temperatures and pressures, and test operation of
hydraulic system by lowering and raising flaps and bomb
doors—but do not test bomb déors if a bomb load is on

—pampe— KEST Ve 4 e bull r—— (S

:

AT Vi - 5 .1--':.1-.;-"

wiii) (i) After warming up until the oil temperature is 15°C. and the coolant
temperature is 60°C,, switch the radiator shutters over-ride
switches to OPEN, and at 1,500 r.pum. test each magneto as a

precautionary check before increasing power further.

{iv) Open up all four engines together 1o O lb./sq.in, boost and check
operation of two-speed superchargers. R.p.m. should fall when
S ratio is engaged, and on alrcraft with electro-pneumatically
operated supercharger gear-changs, red warning light should
come on. Reiurn to M ratio,

(v) mthnumbmtmmimﬂmmnmmudpmpdlwnm
twice by moving the speed control lever through its full range.
With the control lever fully down r.p.m. should fall to 1,800 r.p.m.

Note. The following comprehensive checks should be carried out
after repair, inspection other than daily, or otheiwise at
the pilot’s discretion, MNormally they may be reduced in
accordance with local instructions,

{vi) For each engine in turn open throttle to the take-off position and
check take-off boost and r.p.m—see para. 20.

(vii) Throttle back to +9 Ib./sq.in. | check that r.p.m. fall below 3,000
and if not, throttle back until a drop is shown, to ensure that
the propeller §s not constant speeding. Then test each magneto
in turn, The drop should not exceed 150 r.p.m.

258
gﬁ

i in turn. 1 he drop should not . ceed 150 rpam.

31. Check list before taxying
Ground/flight switch ~ FLIGHT

Navigation lights .. On if required

Altimeter .. et

Instrument flying panel Check vacuum on each pump
—4* mﬂﬂ. - ey

Radiator shutter
switches OPEN -
Brakes pressure Supply 250-300 |b./=q.in.
20
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AlL.a 32. Check list before take-off
Part

Page 21 Autopilot i va Clhoteh IN
Control eock OUT {or SPIN, if Mod.
1161 is incorporated)
DR compass .. «» NORMAL
Fitot head heater switch ON
T —Trimnting tabs .. Elevator—

4! dive. nose heavy mt 3
2} dive. nose heavy at 55,000 1b.
Rudder neutral

Adleron neutral
P —Propeller contrals  Fully up
F —Fuel . ‘e ﬂ:ad{ contents crt'n.n.‘gl:M
b= aTE 1 aster engine cocks
0 ¥ T‘\U-_,_ v v .., Tank selector cocks to No, 2 tanks

Crossfeed cock OFF
Booster pumps in Mos, 1 and 2 tanks ON
Superchargers .. MOD

Air intake o COLD
Radintor shusters
wwitches AUTOMATIC
F —Flaps HF oo 15%=20" down
AL2 33, Taking off

i) Align the alrcraft careful the runway, making certain
Para. 33 o the tailwheel is strai Et.uhrm b Siat

(i) g&g up to 0 1b./sq.in. boost against the brakes 10 check that all

. are responding evenly.

(iif) Release the brukes gently and open the throtiles slowly to the

. take-off posiion,

(iv) Keep straight by coarse use of the rudder and by differential
throttile opening.

(v) As speed is gained, ease the control column forward o raise the

teil. Do nol attempt to raise the tail by exerting a hea Pudl
force on the curnrrurculumn during the very r.m']gy mmw the

take-ofl run. h
[ (vi) At 65,000 Ib. euse the aircraft off the ground at 105 mp.h. LAS.
~and at 72,000 b, at 120 m.p.h. LA.S.
{vii) When comfortably airborne brake the wheels and retract the

ATTIAge
{viti) With flaps 20° down, safety speed at 65,000 Ib. is 165 mp.h. LA.S.
when using 18 Ib.fsq.in. boost and 3,000 r.p.m; at 72,000 Ib.
itis 175 m.ph. LAS, In view of these high speeds power should,
_ where practicable, be reduced :arily sfter take-off.
{ix) Raise t!l:_eﬂﬂ.aps in stages above 300 fect. Then réturn the seléctor
o neg 4+
(x) Switch off the electric fuel booster pumps in Nos. 1 and 2 tanks
after the initial climb, but if 'a warning light comes on (or on
Lamcaster X fuel pressure gauge shows less than 10 |b.jsq. in.),
switch on No, 2 pumps immediately,

Lgwtits: Vs e nos 2
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34. Climbing

(i) The recommended speed for a quick climb is 160
m.p.h. LA.S. The most comfortable climbing speed is
about 175 m.p.h. LA.5.

(ii) Switch on electric fuel pumps of tanks in use, at any signs
of fuel starvation (at approximately 17,000 feet in tem-
perate climates),

35. General flying

AL2 (i) Srabifity. At normal loadings :nd speeds stability is satisfactory.
Part 11 Al loads above 67,000 lb. there is a for the aircraft to
Para, 35 wallow, It is not advisable to attempi to correct this as use of
(i—{ii) the controls may aggravale it.

giuComnt.r The clevators are relatively light and effective but tend
become heavy in furns. The ailerons are light and effective
hu:bumuhﬂwmmudsmﬂﬁﬂmphl. 5., and also at

I heavy loads.

The rudders also become heavy al high speeds.

Para. 35 Unde DO Slightly nose down

(iif) & 36 Flaps up to 25° from fully DOWN nose down
Flaps up from 25° . 5 i nose down
wdm[?ﬁ:ﬂ\l“ 5" & ++ Btrongly nose up
Flaps fully from 2 =) .. Slightly nose up
Bomb doors open 1 Blighﬂynau-up

r.p.m. set to 2,650, and the speed reduced to about 130 m.p.h
I.AS.
36. Stalling
(i} Warning of the stall is given by

bdlﬁuﬁ. which
rully commences some 4 m.p.h. be r:thn:u.'lhm:
f“m lullth.umdrmsmthr Recovery is straightforward

(i) 'I"hn n-]ling speeds, engines off, in m.p.h. LAS. are:

At muximum At At
weight Joad
s5,000 b, Ga,000lb. ﬁs,no-; Ib.

Undercarriage and fapaup 105 113 1t
Undercarringe and faps down &5 02 100

(iii) High speed stall. —Adequate warning ofth::pplut:h of a stall in
a turn is given by strong rudder and
stall the inner wing and nose drop gently together Retovery is
immediate on pushing control forward

PART I11—HANDLING
AL 37. Diving

Part 11 :
(i) On aircraft in which Mod. 1101 or 1131 is incorporated it is
:;:.;g Pmﬂﬂﬁmmmmmmmm?mdﬁmﬂm
sssistance of the elevator taby, even if the sircraft has
been trimmed into the dive, [fm:lwlmtri:mn:'.:ﬁuhilmd,

it should be applied with care, since it is powerful sennitive,

{ii} On unmodified sireraft there is a strong nose-down change of
trim us speed is gained in the dive. On these aircraft the elevator
trimming tab should never be used to assist entry, but should be

The flight engineer should be prepared to assist the pilot if
required,
38. Check list before landing

| Autopilot control cock OUT (or SPIN if Mod. 1161 is

inco )]
Clus may be left IN
Supercharger - .« M {low) ratio
mﬁ: o Sk .. COLD bfsq
supply pressure .. 250300 .in,
Reduce speed to below 200 o_t[AS.m.dnrrynntdu:
following drill:
Flaps .. .. .. 20" down on circuit
U—Undercarriage <+ DOWN {(check by indicator,
visually, and horn)
P —Propeller speed control  Up to at least 2,850 r.p.m.
F—Flaps .. S .. DOWN on final approach [leave
selector DO
F —Fuel .+ Booster pumps ON in tanks in use
AL2 39. Approach
gﬂmﬂw final* np-pq‘ua:hipmdsmmph m.s.m

At overloa
hndln: Mt 63,000 lb
55000 1b.  (emergency only)

Flaps fully down
Engine asssted .., 110 120
Glide 120
Flaps up
ine asssied

115
'Tlm:lrelhclpuds at which the airfield baundmucmaud

The initial straight approach should, however,
o speed some 15- mﬂlf':bmreﬂmﬂwm be made al a
(i) The aircraft will climb savisfactorily with the under-
carriage and flaps down.

(ii) Climb at about 140 m.p.h. LA.S. and, after nising
the undercarriage, sturt raising the flaps a little at a time,
retrimming as necessary.

23




41. Beam approach
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together throughout the approach.

An increase in the rate of sink has no effect on the controls.

All four throttles should be used

PART 11 -HANDLING

42. After landing

Part 11
Para, 42

-

i)

(i) Before taxying, raise the flaps and open the radiator
shutters,

(i) On reaching dispersal open up all four engines to not more than

0 Ib.fsq.in. boost and exercise the two-speed superchargers by
changing to § (high) ratio, ronning in that ratio for 30 seconds
and then changing back to M (low) ratio, Throttle back slowly
and idle the engines for a shorl period at 1,000-1,200 r.p.m.

(m) Betore stopping the engines, open the bomb doors for

bombing up (if required).

(iv) Switch off all booster pumps hefore stopping engines.

ALZ
Part 11
Para, 42
{vi)

(v) Stapping engines, Merlin XX, 22, 24. With the engines
runningat oo r.p.m., turn OFF the master engine cocksand
switch OFF the ignition after the engines have stopped.

-

{vi) Sropping engines, Merfin 28, 38 or 224. To stop an engine check

that the air pressure gauge reads at least 130 Ib./sq. in. (160 b, /sq.
in. if Mod._ﬁﬁ Lis fitted). 1T not, open up starboard inner éngine
to charpe vompressor, and then move the slow-running cut-
out switch to the IDLE CUT-OFF (down) position with the engine
running at about 800 r.p.m, I Hew: 1753 15 LecowFeaTl T 2
g = I W AT ﬂvnhﬁu‘ﬁ'_'r.*ﬁbﬂ W,
Nm—muummmmmhmw
turning off the master engine cock, as this will empty the
carburettor of fuel and fill it with air. This entails much
trouble when starting the engine again, '

When all the engines have stopped, switch off the ignition and
turn off the engine master cocks.

Check again-that all the booster pumps are OFF, then set the
slow running cut-out switches to the ENGINE RUNNING
position and the radiator shutter over-ride switches to AUTO-
MATIC,

Nome.—If the slow-running cut-out switches are left in the IDLE
CUT-OFF position or the radiator shutter over-ride
switches are left in the OVER-RIDE position, the rams
will return to the ENGINE RUNNING and AUTO-
MATIC positions respectively as soon as the master switch
is turned to GROUND. Then, if any ground main-
tenance work is carried out which necessitates turning on
and off the master switch, the rams are being continually
operated.

5
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PART 11—HANDLING

{vii) Switch off all electrical switches and turn master
electrical switch to GROUND,

(viii) Oil dilution.—Ses Pilot's Not:s General A.P. z095. The
correct dilution period for this aircraft is:

Air temperatures above—10°C. .. One minute
" ~ below —12"C. Two minutes
3 A.S.1. conversion table
M.p.h. Knots
8s 74
g2 8o
100 87
105 gL.5
110 g6
iz 97.5
115 100
118 103
120 104
135 109
130 113
135 117.5
140 122
145 126
150 130
155 135
1fio 139
1hg 144
170 148
175 152
180 157
190 1fig
200 174
360 313
26
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Pilot’s and Flight Engineer's Notes

PART 111

OPERATING DATA

AlL.a 43. Engine data—Merdin XX
PP'“‘MI“ (i) Fuel.—1o0 octans only.
43 & 44 (i) Oil—See A.P. 1464/C.37.
(iii) Emgine himitation: with 100 octane fuel :
Boost ‘Temperature "C.
R.pom. Ib.fsq.in, Coolant il
MAX. TAKE-OFF

TO 1,000 FEET M 3,000 + 13

LM & }’*35“ +9 mas 90
CONTINGOUS & }’-ﬁs’ﬂ 7 s %
MAX, WEAK M

CONTINUOUS 8 }*-"-“ + 4. 05 9o
COMBAT M 3,000 +1 135 105
s MINS, LIMIT 5 3,000 +1 135 105
OIL PRESSURE:

I MINIMUM IN FLIGHT «+ g0 Ib./sq.in.

MINIMUM TEMPS. FOR TAKE-OFF:
OIL o iy e, uld ie ik B T o
COOLANT = e e ie " .. 0" C.

44. Engine data—Merlin 22, 28 or 38
(i) Fuel.—100 octane only.
(ii) Odl.—See AP, 1464/C.37.
(iii) Engine limitations with 100 octane fuel:
t Temperature °C.

Rp.m. lb.sqin. Coolant Oil

MAX., TAKE-OFF
TO 1,000 FEET M 3,000 14

MAX. CLIMBING M
1 HOUR LIMIT S }’v“!“ 'y 4y 90
MAXIMUM M
CONTINUOUS s }#'5'* +7 10§ 90
COMBAT M 3,000 +14 135 105

5 MINS, LII'EIT 5 3,000 +1b 13§ 105
I OIL. PRESSURE:

MINIMUM IN FLIGHT .. - ++ 30 Ib.feg.in.
MINIMUM TEMPS. FOR TAKE-OFF:

OIL . i - . . . .. 15" C,

COOLANT .. . = . . .. 6" C,

27
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PART IH{I1—OPERATING DATA
45. Engine data—Merlin 24 or 224
(i} Fuel.—roo octane only,
(ii) Ol.—See AP. 1464/C.37.

{iii) Engine bimitations with 100 octane fuel:
Boost Temperature °C.
R.pam. Ib./sq.in. Coolant  Oil

MAX. TAKE-OFF
TO 1,000 FEET M 3000 +18*

MAX, CLIMBING M

1 HOUR LIMIT § J8s¢ +9 135 90
MAXIMUM M
CONTINUOUS 8 }mﬁso +7 108 90
co M

5 MINSTLIMIT S }31““ +18% . 338 105
* +18 Ib.fsq.in, boost must not be used below 2,850 r.p.m.

OIL PRESSURE:

MINIMUM IN FLIGHT .. : ++ 30 lb, [aq.in,
MINIMUM TEMPS. FOR TAKE-OFF;

OIL T = 5 e L 1. o B,

COOLANT : .o s 2 ™ .o B0 C.

46. Flying limitations

(i) The aircraft is designed for maneuvres appropriate to a
heavy bomber and care must be taken to avoid imposing
excessive loads with the elevators in recovery from dives
and in turns at high speed. Spinning and aerobatics are not
permitted. Violent use of the rudder at high speeds should
be avoided.

(ii) Maximum speeds in m.ph, 1.A.8.:

Diving . v 360
Bomb doors open .. .. asfor diving
Undercarriage down ou | DO
Flaps down . i s 200
28

PART III—QPERATING haTa
(iii) Maximum weighis

Take-off and st t flying 63,000 Ib,
" o o v 164,000 1b,
] L " L] Iﬁ’m Ib.
" Ll " L -l mlb*
Gentle mﬁ:ﬁ? g i ggm IE
Landing orms ing ... 4 A L, 000 b,
* These weights are tted iff Merlin 24 or 224 plants
are fitted, paddle-bladed mﬁmmm
undercarriage and tyres (Mod. Il?.sd}amﬁmdmdmu
adjustments are made to the tyre a leg pressures. A

" %m be used. ol i
weight is parmitted provi the fi ing mods. are
incorporated : Mod. 503 or 518, Mod. 588 or 598, Mod. 311
ar Slfﬁpﬂ. 600 and ﬂﬁim& ¥,
weight is permit or Lancaster " . 1L
(iv) Lsmﬁ rkﬁumes angles : 3

Bank ... 10° (with 5.B.C.259
) E‘mﬁw ME.I;L! (fitted on Lancaster ASR. ﬂ.: Imh
) feboat may al any speed to m.p.h.
(120 knots) LAS. wmm aircraft s in “Plrnuht and l:vd
®» ”ﬁ“‘!'?f:“;:f.'““ b “"u.ma speed the limiting
i t may be jet at up o imni
speed of the aircraft. th
47. Posifion error correction
() All handling speeds are quoted for mircraft without H,S blister
with the pilot's ASI connected to the stutic vent in the port side
of the fuselage. The position error correction is —1 m.p.h. at
all speeds from 140 m.p.h. LAS. upward.
(if) When H.S blister is fitted, the position error correction for static
vent is as follows :

From 130 145 170 | 210
To 145 170 210 750 }m.p.h. LAS.
Subtract 1 2 3 4 | m.ph.

(iif) For early aircraft in which the static vent connection has not been
made correction is as follows :

From | 120 | 140 | 160 | 180 | 200
To 140 | 160 | 180 | 200 | 250 }H'LP.h.I.A.S.
Add 12 ] o | s | 6 | & | mzh

(iv) On Lancasier ASR MK. 11 the corrections arc as Tollows:
(@) When the lifeboa: is being carried, the correction is +3 m.p.h.
at below and +2 mup.h. at speeds above 160 m.p.h.

LA,

{b) When the lifeboat is not being carried the correction varies
from +1 mph. at 110 mph. LAS. 10 =] mph. at 250
m.ph. LAS, 2
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48. Maximum performance
(i) Climbing:
1ho m.p.h. LA.S. to 12,000 ft.
155 m.p.h. LA.S. from 12,000 to 18,000 ft,
150 m.p.h. LA.S, from 18,000 to 22,000 ft.
145 m.p.h. LA.S. above 22,000 fi.
Change to 8 ratio when boost has fallen to 4-6 Ib./sq.in.

{ii) Combat.—Use 8 ratio if the boost obtainable in M ratio is

more than 3 Ib./sq. in. (4 Ib./sq.in. with Merlin 24 or 224)
below maximum combat boost.

49. Maximum range
(i} Climbing.—160 m.p.h. L.A.S. at 47 Ib./sq.in. boost with
Metlin 22, 24, 28, 38 or 224 + 4 Ib./sq.in. with
Merlin XX, and 2,650 r.p.m. Chanpe to S ratio when
maximum boost obtainable in M ratio has fallen by
3 Ib./sq.in.
(i) Crudsing (including descent):
{a) Fly in M ratio at maximum cbtainable boost not
exceeding <-4 1b.faq.in. with Merlin XX, +7 Ib./aq.in,
with Merlin2z, 24, 28, 38 or 224 obtaining the recommended
sirspeed by reducing r.p.m. which may be as low as 1,800
if this will give the recommended speed. Higher speeds
than those recommended may be used if obtainable in
M ratio at the lowest possible r,p.m.
(b) The recommended speeds are:
Fully loaded (outward journey):
Up to 15,000 [t., 170 m.p.h. LAS,
At 20,000 ft. in S ratio, 160 m.p.h. 1.A.S,
Lightly loaded (homeward journey):
160 m.p.h. LA.S,
{¢) Engage S ratio when the recommended speed cannot
be maintained at 2,500 r.p.m. in M ratio,

(iii) The use of warm intakes will reduce air miles per gallon
considerably. On this installation there is no need to use
warm air unless intake icing is indicated by a drop of
boost. See AP. 2og5—Pilot's Notes General.

3o
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LANCASTER 18 X

D

A

s

i

v

HEIGHT — THOUSANDS OF FEET
)

DISTANCE COVERED
+— AND I
FUEL CONSUMED ON CLIMB

|

oo

150

200

CALLONS CONSUMED & MILES COVERED

300

I'ﬂ*‘;‘-ﬂ h‘-\\
§Mn \"‘
g —~T T~ R
< ’ ]
il— 1
E

oﬂi AIR MILES PER GALLON

' AT 20000 FEET—

| |
140 150 I&] Iro Il;:l 3 =] 200
MPH LAS
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50. Fuel capacity and consumptions
(i) Capacity: Two No. 1 tanks .. 1,160 gallons

PART I1!—OPERATING DATA

(iv) Rich mixture consumption, Merlin XX, 22, 24:

Boost Total gallons
Two No. 2 tanks ., 766 gallons Ib. faq.in. Rpm per hour
Two No. 3 tanks .. 28 +14 3,000 500
? _z_ eiloas +12 1,000 460
Total .. 2,154 gallons T 9 z,gs:_ 32:_
(ii) Weak mixture consumptions, Merlin XX, .22 or 24+ . . 4 ¥ : 2,05 3
The followiug figures are the approximate total gallons ;"-'Icrlm XX only. : :
per hour and apply in M ratio between 8,000 and 17,000 (v) Rich mixture consumptions, Merlin 28, 38:
feet, and in S ratio between 14,000 ind 25,000 feet. Boost Total gallons
} Ib./sq.in. R.p.m. per hour
| R.P.M. +9 2,850 420
1 ol R IR T i W
Ib./sq.in. 6 ] 4506, | sibdo
+7 abo* | 223%  212®
+4 z28 | 204 188
+2 | 212 | 188 172
o 92 | a7 150
—3 172 | 156 140
4 152 | 136 124

* These figures do not apply to Merlin XX,

(iii) Weak mixture consumptions Merlin 28 and 38 gngines:
The following figures are the approximate total gallons
per hour for the aircraft and apply in M ratio at 5,000 ft.

and 5 ratio at 15,000 ft. One gallon per hour should be
added for every 1,000 ft. above these heights.

moneer o b TpEe ||
1b. fsq.in. |
2,650 | 2,400 | 2,200 | 2,000 | 1,800
| |
+7 240 I 235 | 217 | 200 =
+4 216 204 196 | 180 —
+= 1gh | 184 176 164 —_
o 172 | 164 156 144 128
—2 148 140 128 | 124 112
—4 124 120 108 104 gh
32
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Am PuBLIcATION 2062a, ¢ & F—P.N. A.L2
Pilor's and Flight Engineer's Notes Pans. 32
(iv)=(vi)
PART IV
?:;t.zw 51. Engine failure during take-off
Para. 51 ﬂ]lrfurwmndmbomtﬂmmpuhunmbdmuﬂm

mﬂNmmmcu&ﬂMﬂdmﬂmmhw
off before feathering.

Al 151A Iestrument appoach

A and The following peeds, together with the appropriate
Faaa 36 flap and approxnate power settings, are recommended

for use duning astrument approaches with the under-
carriage lowerec—

T T 1

| Best | Alrspeed

| Ib./s in. R.p.m. Flaps (knots)
Pattern 3 2,400 20* 1_40 o
Final | & 2,850 35740 | 115
Glide Path | 2 | 2,850 | 15%40° 115

51B. Flying in turllent conditions

In turbulent cditions the aim should be to maintai
speed of apprimately 160 knots. i

{iv) Landimg on thres engines.—Lowering of flaps to 20 and of under-
carriage may be carried out as normally on the circuit buot further
lowering of the flaps should be left until final straight approach,
which should be made at a speed of 110-115 mp.h, LAS.—see
AP, 2095,

{v) Handling on two engines.—It should be possible to maintain height
below 10,000 feet at 140 mp.h, LAS. on any two engives after
refease of bombs and with half fuel used ; but with two engines
dead on one side, the foot load will be very heavy, The actomatid
pilot will not cope with flight with two engines dead on one side.

(vi) Landing on two engines.—A lefi-hand circuit can safely be made,
and is recommended, irrespective of which engines have failed.
Keep extra height in hand, if possible, and lower the undercarringe
as late as practicable, aiming to have it locked down just before
commencing the straight approach to the airfield. The fzps may
be lowered 20” before the undercarringe is lowered but they should
not be lowered further until it is clear that the airficld is within
easy reach. The final approach should be made at a speed of
115-120 m.p.h. LAS. Ses AP, 2095,

may be necessary in the early s!;gcs. (See A.P..togs.
Part IV, Notes C and D.)

(vii) Do not attempt to maintain height above 10,000 feet,

The pilot should, yowe fire-ex
E':i'zﬂ' I :a;g,wwm the prup:llurm fmmmm; warming light
hie i

the utr.lnl'lt&::kz I‘Iu':'l!'l Imﬁ Iﬂthqrml"iuggnh g d suio:

matically by a crap switch, i o

and X, set mixture control to IDLE CUT-0OFF,

ALZ {iti) Hanedling on three engines. The aircraft will maintain height at .

Part 1V loads up to 65,000 1b. on any three engines at 10,000 feet. and can

Para. 52 be trimmed 1o fly without foot load. Maintain at least 145 m.p.h. AL2

(i) LAS, The automatc pilot has sufficient power to maintain Part IV
straight course with either outboard engine out of action, but only Para. 53
il assisted by the rudder trimming tab. When an fails the 0 =
automatic pilot should, however, be disengaged and the aircraft (Page 35)
trimmed to fly hands off before re-engaging. See A.P. 2095,

34

either on three or two engines.

lL"h'-" button as (viii) Fuel system.—The cross-feed cock should only be turned
on when it is desired to feed fuel from port (or starboard)
tanks to starboard (or port) engines. In this case all live
engines should be fed from one tank and the fuel booster
pump for this tank sheuld be on. The tuel selector for
the tanks on the other side of the aircraft should be off.
Atall other times, the cross-feed cock should be off.

53, Feathering

(i) If possible engine master cock should be turned off immediately
before feathering (see para, 32 (i) ).

i} Close the throttle and (on Lancasi=r 111 and X aircrift) move the

slow-running cut-out switch to IDLE-CUT-OFF position,
35
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PART I FMEPRCOFMNCIRS
{iii} Press the feathering pushbutton and hold it in only long enough
to ensure that it stays in by itself ; then release it so that it can
spring out when feathering is complete.

{iv) Switch off the ignition when the propeller has stopped (or nearly
stopped) rotating, and turn off the engine master cock if not
already dooe so,

Note—If an engine fails during take-off the sequence may be
(i), (id), (iv).

(v) Engine auxiliaries which will be affected by feathering:
Port outboard .. Alternator for special radio, rear

turret hydraulic pump.

Generator, main services hydraulic

pump, compressor for Automatic

Filot and computor unit of Mk, XIV

bombsight, No. 1 vacuum pump.

Port inboard ..

Starboard inboard Generator, main services hydraulic
pump, front turret hydraulic pump,
Heywood compressor for pneumatic
system, No. 2 vacuum pump.

Starboard outboard Alternator for special radio, F.N.50
mid-upper turret hydraulic pump.

%4, Unfeathering
’ Do not unfeather at speeds above normal crufsing speed
o _E:}avaid the risk of overspeeding,

{(b) Do not practice feathering and unfeathering if the
outside air temperature is below -15°C.

(i) Put the ignition on, set the throttle as for starting and the propeller
control fully down.

i of the tank in use is OFF, then
{LIChmkmlmfmlwwﬂmmﬂMhmw o tun; ot

m@:ﬂf&tﬂmg to ON. Continue to hold the button in until
r.p.m. reach 800-1000,
i propeller does not return to normal constant-speed operation
i H?mt be refcathered and then unfesthered again, releasing the
button at slightly higher r.p.m.
e

PART IV—EMERGENCIES

55. Damage by enemy action
(i) Fires—If fire occurs in bomb bay, pilot should open
bomb doors, jettison bombs, and dive.

(ii) Flight engineer's checks:
Check fuel contents gauges. Should any abnormal con-
sumptions be shown on the tank the aircraft is running on,
or should any of th: other tanks show a losa of fuel,
proceed as follows:

{a) Cross-feed cock ON.

{(6) Run all engines on the damaged tank, and switch on
its booster pump.  The fuel selector for the tanks on
the other side of the aircraft should be off.

(¢) When contents of damaged tank fall to 20 gallons,
turn on fuel selector for the corresponding tank on
the other side of the aircraft and turn OFF cross-
feed valve,

{d) Watch fuel pressure warning lights or fuel pressure
gauge and charge over to other tank as soon as
pressure drops; switch off booster pump in em, ty

tank,
A.L.Ilv 56, Undercarriage emergency operation
F::. 56 If the hydmulic system fails, the undercarriage can be lowesed

by compressed air from a special bottle or bottles, irrespective of
the position of the unde-carriage lever,

Note—The flap selector should be neutral before using the
undercarriage emergency air system,

On early mircraft the control is just aft of the front spar, but on
later mircraft the knob [8e) for working the air system is just
forward of the flight engineer’'s panel. The undercarriage cannot
be raised again by this method. Although the undercarriage will
lower by this method imespective of the position of the normal
undercarringe selecror, the undercarringe lever must be selected
DOWN for landing befsre operating the emergency air system,
and left in the down postion after landing, except in cases where
the undercarriage selectsr cannot be moved through mechanical
defect. Otherwise any leskage of air préssure may cause the under-
carriage locks to be relessed and the undercarriage to collapse,
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PART IV—EMERGENCIES
57. Flaps emergency operation

After lowering the undercarriage by turning on the
emergency air cock, the flaps may be lowered by operating
the flaps control, which admits the air pressure to the flaps
¢ystem. The flaps can be raised again, but there may not
be sufficient air préssure to lower the flaps a second time;
furthermore it may cause the header tank to burst, If it is
zhsolutely necessary to raise the faps by emergency
method extreme care must be taken to raise them slowly
by stages. If the flaps are lowered by the emergency
method before landing, flaps must be left down after
Iln:h:g. owing to the likelihood of bursting the header
tank.

58. Bomb door emergency operation
This system has been deleted.

59. Bomb jettisoning
(i) Open bomb doors and check visually that both are fully
open, See para. 19,
(ii) Then jettison containers first by switch (15) on right of
instrument panel.
(iii) Jettison bombs by handle (16) beside container jettison
switch.

(iv) Close bomb doors,

6o, Fuel jettisoning

Norte.—{a) Only the contents of No. 1 tanks can be
jettisoned.
{b) Jettisoning should not be attempted if the
hydraulic accumulator pressure cannot be built
up to at least 650 lb./sq.in. (see para. 264).

38
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AL. i
AL I“rl (i) Reduce speed to 150 mp.h. LA.S, and lower flaps 15°

(ora- & (i) Lift and turn jettison control on left of pilot's seat.

Return control after jettisoning,

(iii) The jettison valve should be closed while there is still
about 100 gallons remaining in each tank; if the jettison
valve is left open, all the fuel will be jettisoned less
approximately 7o gallons, but the last 3o gallons of
jettisonable fuel runs out slowly and is inclined to get
splashed over the fuselage. The jettison valve may be
closed at any time during jettisoning.

Approximate weight of jettisonable fucl, leaving 100
gallons in each tank, is 6,goo Ib.

AL2 6l. Parachuie exits
Part IV (i) Hatch in floor of nose should be used by all members of the crew
ﬁh?ml.lil. if time is availabl l;ﬂ@ﬂlﬂfﬂmrﬂmw:mﬁlﬂdlnlmm

the
_ which case the third in
(i) On Lancaster VII there are two push-out in the roof, one
above the pilot and one just forward of rear spar.

6i3. Dinghy and ditching

{i) A type | dinghy stowed in the starboard wing may be
released and inflated :

(@) from inside by pulling the release cord running along
the fuselage roof aft of the rear spar;

() from outside by pulling the loop on the starboard
side, rear of the tail plane leading edge.

(¢) automatically by an immersion switch,

(ii) The flaps should be owered 30° for ditching, but if the
faps will not lower by the hydraulic system, do net
attempt to lower them by the compressed air system, as
this will also eause the undercarriage to lower (see paras. 56

and 57).
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PART IV—EMERGENCIES

64. Engine fire-extinguishers
Each engine is provided with a fire-extinguisher system.
When Mod. 1221 is incorporated four fire-warning lights (one for
each engine) on the instrument panel indicate if there is fire in an
engine and the pilot is thus warned to stop the engine, feather
the propeller and then press the appropriste fire extinguisher
button (22).

When Mods. 1067 and 1314 are incorporated the fire warning lights

operaies the fire extinguisher system. The pilot should, however,
press the fire extinguisher button as well (see AP. 2095). If the
warning light is not on, pressing the feathering pushbutton will
not operate the extinguisher.

The fire extinguichers are also operated automatically by a crash
switch.

229881
ESE88

i

pistal
stowed an top of the front spar ; the firing position is in
forward of the stowed position.

g
1

&7,

i

cartridge stowage.—Starboard side of fuselage just forward

front spar.,

=3

6iy. Static line for parachuting wounded men

(i) If possible, fly aircraft at rjo m.p.h. LA.S. with 15° flap.

(ii) Assist casualty to air bomber's compartment and place

him feet first facing aft,

{iii} Check casualty’s parachute harness, fit parachute, remove

helmet.
40
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{iv) Remove static line from stowage which is situated on
starboard side of front exit. Care should be taken that
the threads keeping the static line folded up are not
broken. Take snap hook at end of static line and attach
to parachute as follows,

(v) Pass the safery beciet on the static line through the
double 8 cord loop, then pass the small snap hook through
the safety becket.

{vi) Snap the hook down on to the rip-cord handle. Insert
safety pin to lock the shroud of the snap hook.

(vii) Stow the slack of the static line bétween the becket and
the snap hook under the adjacent pack clastic to prevent
this slack length getting caught up on anything and thus
pulling the rip-cord too soon,

(viii) Open and jettison front hatch.

{ix) Slide the man through the exit feet first facing aft. Care
must be taken to keep his hands to his sides. Do not hold
on to the static line by hand.

=o. Emergency packs.—On starboard side at rest station,
71. Projectible kite container.—Along port side at rest station.

=2, Crash axes

One on port side of fuselage aft of main entrance door
One on starboard wall in front of rear spar.

73. Incendiary bombs.—Two are provided on front face of
front spar for destruztion of aircraft.

74. First-aid equipment.—Starhoard side of fuselage aft of
main entrance door.
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Pilot's and Flight Engineer's Notes

PART V—NOTES FOR FLIGHT ENGINEER

?ak!v Misleading pressure gauge readings will occur if the
Para. 77 accumulator air pressure is incorrect. The gauge should
PART V (contd.) read between Boo-coo Ib. [sq.in. under working pressurs
when the cut-out operates, isolating the pumps. The
S UPPLEMEN TARY NO TES accumulator then provides the initial pressure to operate
FOR FLIGHT ENGINEER the various systems. When the pressure falls between
220-300 |b./sq.in. the pumps will automatically be cut
75. Oil system.—A self-sealing oil tank is fitted in esch in to operate the system and build up accumulator pressure.
nacelle; the normal capacity is 374 gallons with 4 gallons dgain.
air space. A stack pipe in each tank retains 2-3 gallons Fuel jettison.—When the fuel jetti i
. - i jettison control is operated
:::: d:“:;?;“ﬂfp:ﬁ:r TPEHC:'SPI;I:’mth'Eh“Fm“” o an air inlet valve is opened in the top of each No. 1 tank,
Under cruising con djtinnn,Iit is recommended that the ol and at the same time a valve is opened at tl-fc bnttnn.s of
temperature should not exceed 6¢°C., but up to go°C, each tank, breaking 2 small washer and releasing a spring-
may be used without damage to the engine. The oil con- loaded stocking. Do not jettison below 100 gallons (see
sumption should be between 8 and 16 pints per hour, para. 6a).
g;:i'v 76. Coolant system The valves may be closed at any point, but the stocking
Fams. . A horse-shoe type header tank, filled with 30% Glycol s o el Wine, depctiog dusies e
and 70%, distilled water, is mounted over the reduction stocking is dry and serviceable. Reseat the inlet and outler
f i g ’ x valves, Before fitting one of the spare shear washers
gear of each engine, On the ground with engine running T . i
a small coolant discharge is normal, but not in flight S W l'!uu.mng. T I W Pale Senity
From B block on each inboard engine coolant is led to VRGeS T,
the cabin heating radiator, through which the flow of air ALz 78. Pneumatic system
is regulated by controls either side of the fuselage at the m‘;s The pressure (sormally 300-320 Ib.fsq. in.,) is controlled by a
wireless operator’s station, e mhtl.;al mm in. If the pressure i
On later aircraft there are two radiators, one for the 130 1b,/ag E or below, a prﬂ'ﬂur'ﬂ-m!inhhlins valye
forward cabins regulated by a control forward of the m:,ﬂ' “M:I:;_;mm m m ﬁ'ﬁ
front spar on the starboard side, and one for the rear ﬂlgllﬂd.l;mi the idle ﬂ-ltl-gf;:# radiator p:'wi{li be in-
: t
part of the aircraft regl.!htcd by a control aft of the rear mm i mmuﬂféfu 1o uﬁr‘nﬂ:,m nnT chiz‘ tﬂ
spar on the starboard side. master fuel cocks. This will drain the carburettor, which should
be carelully primed to expel all the air from the foel chambers
77: Hydoanlie systiass before re-st L para. 42 (vi)).
; When Mod. orporating the * Lincoln "
The accumulator, supplied by two pumps, has an air carriisge) has been ﬁlﬁi th!l.i‘.;:'lurﬂp nmi. mﬁ"ﬂﬂ
charging valve and a pressure gauge which should read &%WM&?& in:':ennd the mﬂﬁnﬁ
220 lb./sq.in. when there is no pressure in the system. ing valve closes when pressure drops to 150 lb-s!q- in.
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PART V—NOTES FOR FLIGHT ENGINEER

7%

8o,

Electrical system

Four accumulators, connected in series parallel, giving a
capacity of 8o ampere hours at 24 volts, are charged by
two generators. Two ammeters on the main electrical
control panel indicate the total generator output to
tervices and battery charging. On the same panel a
voltmeter indicates the state of the accumulators, reading
28-29 volts in flight under normal conditions and over
24 on the ground with engines stopped. On Lancasters I
and ITT, spare fuses and a fuse location table are inside the
hinged door. The main generator fuses are at thestop
inside the main control panel. Spare fuses are carried in
the lid of the fuge box.

The switches below are for ground fault tracing and must
be left on and not touched in flight.

On the front of the panel are two earth warning lights, a
resin light switch (locked to prevent its movement) and
the air bomber’s station light switch of which the push
button is for use on the ground in conjunction with the
earth warning lights.

On Lancaster X, overload switches are fitted in the
heavier circuits and flick off if the current becomes too
great. Allow five or ten minutes for the service to cool
down and turn the switch on.

Undercarriage failure

Should the red warning lights remain steady or the green
lights not appear when the undercarriage is selected
down, operate the warning light changeover switch. If
this is ineffective select undercarriage up and return the
selector down. If this is still ineffective check the accumu-
lator pressure gauge reading. Should it be 300 Ib./sq.in.
there is probably no pressure in the system. Select the
undercarriage up and down again. The pressure may
drop between 200 and joo lb./sq.in. then rise between
850 and goo lb./sq.in. when the cut-out operates. If
about 8oo lb./sq.in. is indicated and the undercarriage
appears to be down visually the indicator is probably
faulty. If there is still some doubt use the emergency air
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81.

pressure tomake certain the undercarriage is down, turning
the cock off when the operation is complete. This con-
serves the lirpmmrefarhrth:rm;ifitinnmq:y
to use the flaps emergency system the method of operation
is deseribed in para. §53.

Gauges.—The gauges on the r.ngim;e.r"a panel in the
Lancaster X are the four point type fitting into sockets
and are therefore interchangeable,
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PART VI

ILLUSTRATIONS AND LOCATION OF
CONTROLS NOT ILLUSTRATED

LOCATION OF CONTROLS

Service
Undercarriage warning horn
test pushbutton
Cross feed cock

Priming pump and cock (if fitted)

Air intake heat control
Radiator shutter switches
Supercharger gear change
lever (on early Lancaster I)
Ground/flight switch.

Cockpit heat controls

Oxygen master valve
Camera pushbutton control
Reconnaissance flare stowage

Flame floats or sea markers
Etl}Wﬂ.ﬂE

Location
(a) Inside junction box at for-
ward end of bomb aimer's
compartment
(b) Pilot's auxiliary fuse panel

(r) Navigation panel
(d) Mid turret position

FUSES

Location

Behind pilot's seat.

On floor, just forward of the
front spar,

In each inboard nacelle

Left of pilot’s seat.

On starboard cockpit wall.
To right of starboard master
engine cocks.

On starboard side aft of front
spar,

One each side of the fuselage
just forward of the front spar.
Two adjustable louvres in
fuselage nose.

At forward end of oxygen crate
On starboard rail of cockpit.
On either side of fuselage for-
ward of flare chute,

On either side of fuselage ad-
jacent to flare chute.

Sertice

Bomb gear fuses.

0il and radiator thermometer
fuses.

Radio fuses.

Mid-upper and underturret,
call lights, and, on early air-
craft beam approach fuses.

(¢} Main electrical control panel General services,

g
q
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NOTES TO USERS

THESE notes are complementary to A.P.2095
Pilot's Notes General and assume a thorough
knowledge of its contents. All pilots should
be in possession of a copy of A.P. 2095 (see
AM.O. ATI8/48).

Additional copies may be obtained by the
station publications officer by application on

Form 294A in duplicate to Command Head-
quarters for onward transmission to A.P.F.S.
(see AP. 113). The number of the
publication must be gquoted in full—
AP. 2019E—P.N.

Comments and suggestions should be
forwarded through the usual channels to the
Air Ministry (TF 2).
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{Excl

MOSQUITO FBé
MLOTS CHECK LIST

Checks of

I. Weight and Within permis-

balance,

sible limit

External checks.

N.B.—Start at

the entrance

door and work clockwise
around the aircraft.

2. Swarboard
radiator
shutter.

3. No. 2
engine.

4. Starboard
undercar-

Condition and
position.

Security of
cowlings,

Condition of
propeller and
spinner.

il and coolant

- leaks.

UjC lock
removed and
stowed.

UpC dust cap on

Extension o
;ﬂhﬂck absorben

Condition of
snow guard,

Tyre for cats
and cresp.

Walve free,

Brake leads
SECUre,

Chock in
position,

Leading ¥

Under l'I.I;‘fI'dFu.

Landing lamp
retracted.

Condition.
Condition.

Condition.
Trimmer.
External control

lock remaved,

16.

17

19.

20
21.

22,
23,

4,

ional Equipment)

ITEM CHECK
Starboard Position

Map.

Starboard  Condition of
mainplane, upper surface.

Fuselage
(starboard
side].

Rear hatch.

Downward
identifica-
tion lights.
Tailwhesl.

Fin.
Pressure

Starboard
tailplane,

Sarboard

elevator.

Rudder.

Tail light.
Port
elevator,

Port
tailplane.
Fuselage
(port side).

External
aerial.

Tank covers
seCure,

Condition.

Door securely
closed,
Condition.

Extension of
shock
absorbers.

Tyre for cuts
and i

Valve free.

Condition,

Leading edge,

Cover removed,

Condition,
Leading edge.
Condition.
Trimmer.
External control
lock removed.
Caondition.
Trimmer.
External control

locks removed,

Condition,

Condition,
Trimmer.
External control
lock removed,
Condition.
Leading edge,
Condition,

Condition.

26,
27

.

33.

34,
kL7

36,
7.

ITEM
Port
mainplane.

Port flap.

Port
aileron,

Pan
identifica-
tion lights,
Port
navigation
light.

Port
mainplane,

No. 1
engine.

Port
undercar-

Port
radiator
shutter.
Aircraft
nose,
Fuselage
(under
surface).
Bomb
doors,

Static vent,

CHECK

Condition of

upper surface.
Tank covers

secure.
Position,
Condition.
Trimmer.
External coatrol

lock removed,

Condition,

Condition,

Leading edge.

Under surface.

Landing lamp
retracted,

Security of
cowlings.

Condition of
propeller and
spinner,

0il and coolant
leaks.

UIC lock
remaved and
stowed.

LJC dust cap on,

Extension o
shock absorber
legs

Condition of
snow guard.

Tyre for cuts
and creep.

Valve fres,

Brake leads
SECLUTE,

Chock in
position.

Condition and
position.

Condition.
Panels secure,

Condition.

Condition and
position.
Plug remaved,

39

41.
42,

41,

45.

46,

47,

48,

49,

5.

5.

33.

54,

ITEM
Internal checks.

Internal Removed and

control stowed.
lacks,

Manual In position.
dinghy

release (if

fitted).

Crash axe, Stowed.
First-aid kit. Stowed,

Fire-extin- Stowed.

guisher,

Emergency  Lugs engaged.

hatch. Handle ;m

strap.

Hydraulic In eémergency
Emcﬁe socket.
andle,

Undercar- P,

IIE.W-‘ 9 . "

eMErgency

selector,

Fuel tank As required,
cocks.

Fuel Off.

transfer

cock,

Slow Of.

Tunning

cut ouls.

Pressure On.

venting

cock.

Flying Full und correc
controls, movement.
Master Un,

switch,

Cockpit checks.

N.B—work from left to right
and then down the centre.

Elevator
trimmer.

Throttles
friction
adjuster,
R.pm,
controls
friction
adjusier,

Full and correct
movemeant.

Function.

Funetion,



55,

58,
59,

61.

67,

T0.

7L

TTEM
Fuel
pressure
warning
lights,
Compass
light.
Boost
contraol
cut ont {if
fitted).
Boost
Bauges,
Magnetic
compass,
Direction
indicator
Landing
lampa.
Air
pressure,

Undercar-
riage.

Underear-
indicator.

Flaps.

Radiator
shutters.

Air intakes

control,

Ignition
switches,
Feathering

Battons.

Rudder
trimmer,

Adleron
trimmer.

On.

Ciperation.
Off.

Static reading.
Serviceability,
Cage.

Operation.
Retract.
Available
pressure,
Delivery to
brakes.

Selector neutral.

Oiperation,

Pump down with
hand

Indicator
functioning
correctly,

Pump up.

Selector neutral,

Stow hand-
pump handle.

Closed.
Filter in.
Of.

Ot

Full and correct
movement,

Full and correct
movemeni,

72,

T3

4.

15.
Té.

77

78.
79.

80,

1.
2.

83

85,

86.

87,

a1,

M CHECHE
Volimeter Reading,

{if firted),

Windscreen  Operation,
de-icer.

Generator On.

Warning

light.

Mavigation  Operation.
lights.

Identifica-  Operation.
tion lights.

LULV. cockpit Operation,
lighting.

Fuel gauges. Contents.
Windscreen As required.
wiper.

Immersed Off.

fuel

pump.

Entrance Stowed.
ladder.

intercom. Adjust head set,

Check with crew,

Oxygen. Delivery.
Pilot's Adijust.
harness, Test lock,
Entrance Locked.
door,

Start and warm up the engines
(see para. 37).

Radio. Test.

Check altimeter
setting with
control.

Vacuum Instruments

system, operating.

BRI On,

COMmpass.

Direcuon 52t with magnetic

indicator, cnmpm

Dfnram with

Uncage.

Bomb Shut,

doors,

Exercise and test the engines
{see para. 3B}

Generator, Charging,

ITEM
92, Pneumatic

lyincreasing]

Supply increasin
pressure. to maximum.,
Checks before and  during

iaxying.

93, Chocks. « Clear.

94, Taxying. Ag so0n as
pasible test
rakes.

Direction

indicator for
accuracy.

Artificial

horizon for
accuracy

E.L compass

for accuracy.

Temperatures

and pressures,

Pressure head

heater on il
NEecessary,
Checks before take-ofl.

95. Trim:

Elevator  |-14 divisions
nose heavy,

Rudder Slightly right.

Aileron,  Neutral.

96, Air intakes As required,
control.

97. R.p.m. Maximum r.p.m.
control position,
levers.

98, Fuel Contenis.

Correct tanks

selected.

99, Flaps. Up or 15*

down.

100, Super- Mod.
chargers.

101. Radiator Open.
shutters.

102, Direction Synchronised
indicator. with magnetic

COMMpass,

103, Hatches. All secure.

104, Harness, Tight and
ocked.

105. Engines. (Clear (if

necessary ),

ik,

1a7,

110,

111

112,

I 13.

114,

1s.

116,

117.

118,

119.

TTEM CHECK
Checks before landing.
Preumatic  Pressure 200 b,/
supply. 8. im. (max).

Pressure at each
wheel brake

Air Filter in.

Intakes
control {if
fitt=d

. Fuel, Fullest tanks
selected,
. Super- Mod.

chargers,

R educe Ipﬂ'ﬂl to 155 knots and

check

I.Jm;lercar— Down and
Tiage. locked.

Green lights on,

R.p.m. St to give
control 2,850 r.p.m,
levers.

Reduce speed to 130 knots,
Flaps. As required,
When the flaps are down, re-

select the unde
down to ensure that it is
positively locked,

Checks after landing.

When clear of the landing

wred s —

Flaps. Up.

Selector
neutral.

Radiator Open,
shutters.

R.p.m. Maximum r.p.m.
control position,
levers,

Pressure Off if necessary,
head
heater.

Brake Sufficient for
pressure, taxying.

On reaching dispersal.
5top the cogines (see para. 49).
lgnition Off.
switches,

Kadiator Closed.
shutters.



120.

121.

122.
123.

124

Electrical
sErvices,

Master
switch.

Fuel cocks.

Direction
indicator.

= S

All off.
Odfh.

Off.
Caged.

In position.

125.
126.

ITEM CHECE
Brakes. DAff.
Internal In position,
eontrol
locks,
After leaving the ajrcraft

. Pressure Cover on.
head.

. Undercar- Locking caps on.
Tiage.

AP 2019E—PN.
Filor's Notes

PART |
DESCRIPTIVE

Note—Throughout this publication the following con-
ventions apply :—

(a) The numbers quoted in brackets after items

11;:} the text, refer to the illustrations in Part

(b) Unless otherwise stated, all speeds quoted
are indicated airspeeds.

{c} Words in capital letters indicate the actual
markings on the controls concerned.

INTRODUCTION

The Mosquito FB Mark 6 is a fighter-bomber aircraft
and is powered by two Merlin 23 or 25 engines, driving
three-bladed, Hydromatic propellers. There is provision
for the alternative carriage of a long-range tank, a bomb
or depth charge, or for the simullaneous carriage of R.P.
and a 100-gallon drop tank under each wing. An internal
bomb load can also be carried.

FUEL AND OIL SYSTEMS

1.

Fuel tanks

Fuel is carried in four outer wing tanks, four inner wing
tanks, and two centre tanks. In addition a fuselage (long-
range) tank can be carried and a drop tank fitted under
each wing.

The fuel capacities are as follows :—

MAIN SUPPLY
Centre tanks 50 gallons
Inner wing tanks .. 286 gallons
OUTER TANKS 116 gallons
Total 452 gallons
Long-range tank ... 63 gallons
Wing drop tanks 200 gallons
{2 = 100 gallons)
Total fuel capacity 715 gallons
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The centre tanks and the inner wing tanks supply both
engines through a fuel collector box when the fuel cocks,
behind the pilot’s seat, are set to MAIN SUPPLY. If
a long-range tank is fitted this also supplies both engines
through the fuel collector box with the fuel cocks at
MAIN SUPPLY and the immersed fuel pump switch (65)
on the electrical panel in the * ON ™ position. When the
fuel cocks are set to OUTER TANKS the port outer wing
tanks supply No. | engine only and the starboard outer
wing tanks No. 2 engine only. Fuel is transferred from
the wing drop tanks to the OUTER TANKS by air pres-
sure from the port vacoum pump controlled by a transfer
cock behind the pilot’s seat. 1If the transfer is not auto-
matic this cock is marked JETTISON TANKS FUEL
TRANSFER ; in this case the outer tanks must be nearly
emptied before transferring, or fuel will be lost by vent-
ing to atmosphere. If Mod. 613 is incorporated, the cock
is marked ON FOR AUTO TRANSFER and it may be
left on whilst using fuel from the outer tanks. Transfer
will then be automatic until the wing drop tanks are
empty when the gauge will show a fall in the contents of
their respective outer tanks.

A premature fall, in the early part of a flight at altitude,
will indicate an interruption of flow ; after an interval
which will vary with atmospheric conditions, this will be
cured and the fall in the fuel level will stop. The cock
should be left ON during an interruption of flow, but
must be turpned OFF on completion of transfer.

Fuel tank pressurising

The permanent tanks of the MAIN SUPPLY are pro-
vided with automatically regulated pressurising to reduce
fuel vaporisation al high altitudes, When the PRES-
SURE VENTING cock, behind the pilot’s seat is ON an
aneroid operated valve so contfols pressure from the
starboard vacuum pump that whilst none is admitted at
low altitudes, the amount is progressively increased as
height is gained. When it is OFF, all tanks are vented to
atmosphere at all altitudes,

When Mod. 443 is incorporated the pressure venting cock
is usvally wired in the ON position because the pres-
surising is then extended 1o the long-range tank. When
this modification has not been incorporated it is advisable
to turn the cock OFF whilst actually using the long-range
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tank because the immersed fuel pump might not be able
to overcome pressurising in the fuel collector box suffi-
Eil;‘.:Jl‘ﬂ}' 1o ensure a supply of fuel from the long-range
tank.

Pressurising impairs the self-sealing properties of the
tanks and should be turned OFF in emergency. If the
cock is locked ON the locking wire can easily be broken.

Immersed fuel pump

When the long-range tank is fitted an immersed fuel
booster pump 1s provided to feed the fuel to the engine
via the collector box. A fuel pressure warning light (21)
on the starboard side of the front cockpit coaming, indi-
cates when the long-range tank is nearly empty : the
immersed fuel pump switch must then be turned to OFF.

Fuel contenis gauges

Three gauges (71, 72, 73) are positioned on the electrical
panel. They will indicate as follows when the electrical
services switch (20), linked with the ignition switches, is
mi

The aft gauge (71)

The centre gauge (72)...

the outer wing tanks
the centre tanks and long-
range tank when fitted

The forward gauge (73) the inner wing tanks

Fuel pressure warning lights

Two fuel pressure warning lights (5) are fitted on the left-
hand side of the instrument panel. They light when the
pressure drops to 3 Ib./sq. in. (These lights will be deleted
by Mod. 1243.)

Priming system

A priming pump is fitted in each engine nacelle and is
accessible through a hinged flap on the starboard side.
Priming cocks are fitted in each nacelle, and allow fuel
to be drawn cither from the outer tanks, or from an
extel;nal supply of high-volatility fuel for cold weather
starting.

i4
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Oil and coolant systems

(i) Oil is supplied from two self-sealing tanks of 15 gallons

oil capacity and 24 gallons air space ; one in each engine
nacelle.

(i1) There are no separate oil cooler controls. Electro-

pneumatically operated radiator shutters are fitted at the
rear of the combined engine coolant radiator and oil
cooler, inboard of each engine. Airflow through the
radiator ducts 1s controlled by these shutters which are
operated by two-way switches (15) marked RAD. FLAP-
CLOSED (up—OPEN (down). Thermostatic and
viscosity valves in both coolant and oil cooler systems
respectively, ensure rapid “warming up” to pre”
determined temperatures.

MAIN SERVICES

Hydraulic system

(i) Two engine-driven pumps, one on each engine, supply

hydraulic pressure for the operation of the :—
Undercarriage and tailwheel
Flaps
Bomb doors.
The system will function on one pump, but only at a
reduced raie.

(ii) A handpump for operating all the services through the

normal system, when the engine pumps are not running
is mounted in a socket (55) beneath the pilot’s seat. The
detachable handle is stowed on the cockpit door. The
approximate time to lower the undercarriage by hand-
pump is four minutes.

(iii) The handpump may also be used to operate the separate

9.

emergency undercarriage lowering system. when the
emergency selector valve, marked PUSH FOR EMER-
GENCY, on the right of the pilot's seat is pushed down.

Pneumatic system

(i) An air compressor on No. | engine charges an air bottle

for the operation of the brakes and guns, and the electro-
poeumatic rams for :—
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Radiator shutters
Automatic supercharger gear change
Carburettor air-intake filter control.

(ii) The available pressure is shown on the pneumatic

system and brakes triple pressure gauge (36) and should
record 200 Jb./sq. in. in flight. All services except the
brakes are cut off by a pressure maintaining valve if the
supply falls below 150 Ib./sq. in.

(iii) Two vacuum pumps, one driven by cach engine, together

operate the flight instruments.  If either pump should fail
it is automatically isclated from the suction system. Fach
pump can be proved on the ground by alternatively start-
mg the port and starboard engine first and checking that
the artificial horizon erects properly.

Electrical system

A gencrator on No. 2 engine charges a battery which
supplies electrical power at 24 volis for 1 —

Automatic superchargers

Air intake filters

Radiator shutters

Guns

Radio (Gee 11, G.P. HF. communication set,

V.HF, LEF)
Instrument and cockpit lighting
Air recognition, identification, navigation lights and
landing lamp.

Engine starters and booster coils

Immersed fuel pump

Feathering pump motors

Undercarriage warning lights and horn

Oil dilution valves

Fuel pressure warning lights

Fire-extinguishers

Windscreen wiper

Pressure-head g:atet

Cine-camera

Reflector gunsight

Bomb selection, fuzing and release gear

R.P. release.
A warning light (60) on the electrical panel shows when
the generator is not delivering current. On the ground
with the engine stopped, the light will be on so long as the

16

PART I—DESCRIPTIVE

aircraft battery is connected. The current consumed is
negligible.

A ground starter battery socket is provided on the port
side of rear fuselage.

AIRCRAFT CONTROLS

11.

12.

13.

14,
(i)

(ii)

Flying controls

The flying controls are conventional and the rudder
pedals are adjustable for reach

Flying controls locking gear

The rudder pedals are locked by a spool which fits
between them and is secured by a wing nut. The spool
is connected to the control column locking tube by a
cable so that one cannot be removed without the other.
Controls are locked in the neutral position. The gear
is stowed in the fuselage opposite the rear hatch. It
should be ensured that the locking pins are attached to
the gear,

Trimming tab controls

The elevater trimming tab controf is on the left of the
pilot’s seat ; the indicator (42) is on the cockpit port wall.
The rudder trimming tab control and indicator (19) are
mounted on the front cockpit coaming.

The aileron trimming tab control and indicator are
mounted on the lower right-hand side of the instrument
panel. All trimming tab controls work in the natural
sense.

Undercarriage

The undercarriage selector lever (32) has a safety catch
which must be released before UP can be selected, The
selector should always be moved smartly to the UP or
IZ;O\?‘N positions, as it may become locked if it is moved
slowly,

The selector should return automatically to neutral when
the UP or DOWN operation is completed. If the lever

does not return when it is certain that the operation is
complete, it should be returned by hand. If the lever re-
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turns prematurely, and the undercarriage indicator shows
that the wheels are not locked UP or DOWN, the selec-
tor lever should be held UP or DOWN for not more than
5 seconds. This will occur only when the system is not
properly adjusted.

(it} In cold weather before landing, the system should be
exercised a few times by alternatively selecting UP or
DOWN ; owing to the hydraulic oil congealing, when the
undercarriage selector is put DOWN the main wheels
may come down and the selector return to neutral before
hydraulic pressure reaches the tailwheel jack.

{iv) It is not desirable to hold the selector DOWN for longer
than § seconds as this subjects the lines to high pressures.

15. Undercarriage position indicator
(i} The undercarriage position indicator (38) operates when
the clecirical services switch 1s on.

(ii) The indicator lights are fitted with dimmer screens for
night flving, [Indications are ;—

Main wheels locked up Mo lights
Main wheels locked up but throtiles

less than | open .. 2 red lights
Main wheels between UP and DOWN 2 red lights

M=in wheals Ineked down .. 2 green lights
When the main wheels are lowered, the red lights do not
go out until the down locks are engaged.

(iii} There is no tailwheel indicator.

16. The undercarriage warning horn
The undercarriage warning horn sounds when the main
wheels are not I ked down and the throttles are less than
i open.

17. Undercarriage ground lockin,:

(i) Ground locking caps are stowed in a bag on the rear
bulkhead of each nacelle, and should be fitted after land-
g in place of the dust caps which cover the end of the
locking latches,

(i) Tf the aircraft is taken off with the locking caps on, and
an attempt is made fo retract the undercarriage, the tail-
wheel only will retract; therefore, the undercarriage
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selector lever should be moved to the DOWN position,
allowed 1o return to newtral and then held down for 3
seconds before landing 1o ensure that the ‘tailwheel is

dowr.

18. Flaps control and indicator

Operation of the flaps is conwrolled by the lever {29)
marked F 1o the right of the undercarriage selector lever.
A safety catch must be pushed to the right before flaps
DOWN can be sclected. The selector lever should return
automatically to neutral on completion of a full opera-
tion. Any flap angle up to 457 can be obtained by return-
ing the lever to neutral when the desired angle is reached
according 1o the position indicator (37). The maximum
flap angle is 457 although the gauge is marked up to 70°.

19. Wheel brakes

The brakes control lever (46) and parking caich are on
the control column, Differential braking is afforded by
means of a relay valve connected to the rudder pedals.
The pressure at each brake should be between 80 to 100

Ib.fsq. in.
ENGINE CONTROLS

1. Theoiile cunirsis

The black friction sl s for the thromles the (largers white one for the peopelier
levers.  Mormally the thromles can be pushed forward 1o the mops only.  When
i amall carches om ihe levers are pauececd the faroules can be peshed Dulls
forward, Merlin 25 enmines give —12 Ib.'sg. m, boost 51 the siops and 18 (b,
54, . when fully foresrd @ there 5 no cul-ouw.  Merin 23 engines may atill
ba feted, They mive +9 Ib.isg. i 81 the siops and 12 (b /sg, in, ot the fully
forwiard position, 11 the boost control cut-out & pulled, 414 Ib./sq. (v, will be
aained in bow  gear. )

Deerated cogines of either mark give +9 b, 1. i boosd & ihe SI0ps  and
=12 Ib.'sq. in. ot the fuliy forward position. &0 40 66t hase 8 eul-oul

21. Mixture and slow running cut-out controls

(i) S.U. carburettors are fitted and mixture is automatically
controlled by the boost pressure : an economical mix-
ture is obtained when this is less than -+ 7 1b./sq. in.

(ii) Spring loaded slow running cut-out controls, mounted
above the fuel cock controls should be pulled out to stop
the engines. after which they should be released smartly,

12
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Propeller comtrols

The r.p.m. control levers (49) which vary the governed
pitch from 3,000-1,800 r.p.m. are fitted on the side of the
engine controls box. The feathering pushbuttons (25) are
on the right-hand front panel. The friction control lever
(50} is the larger white knob on the engine controls box.

Superchargers conirol

When the superchargers gear change switch (51) is sel to
MOD, the superchargers will remain in low gear at all
altitudes. When this switch is set to AUTO the electro-
pneumatic rams are controlled by an aneroid, and will
automatically engage high gear when climbing, at
approximately the following heights :

Merlin 23—R8.750 fr,
Merlin 25-7.000 ft.

These heights are the correct supercharger gear change heights

f When

using low power settings, the selection of high gear should be

carried oul by switching to AUTO as r:mmnfcnd:d in para. 41,

When descending in AUTO, Jow ar will be engaged ai slightly
We.

unly when using maximum power {operational necessity).

lower altitudes than those quoted abo

Fuilure of the electrical or prieumatic system  will eause the

superchargers to remain in, or return to, low gear.

24. Radigtor shutters

The radiator shutters are controlled by two switches (15)
which operate electro-pneumatic rams. It is not possible
to set the shuliers at intermediate positions between fully
open and shui

Carburettor air-intake filers

Air-intake filters are provided. They are controlled by
a switch (16} beside the radiator shutter switches, or when
Mod. 862 is incorporated by two pushbuttons fitted below
the coaming on the right-hand side of the instrument
panel when the filters are controlled manually by a pro-
jecting pushbutton marked FILTER OUT and a flush
pushbutton marked FILTER IN. The relay control is
interconected with the undercarriage so that when the
undercarriage is down the filter is automatically brought
into operation irrespective of the position of the push-
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buttons, unless the FILTER OUT pushbutton is kept
pressed. After take-off and well clear of the dust-laden
zone the projecting pushbution should be pressed in for
FILTER OUT.

If required FILTER IN may be selected at any time dur-
ing flight, though normally FILTER OUT should be
used,

OPERATIONAL CONTROLS

26.

27

(i)

28.

29,
(i)

Bomb doors

The bomb doors selector lever (34) marked B on the left
of the undercarriage selector lever, should return auto-
matically to neutral on completion of a full operation. A
wamning light (26) on the bomb control panel indicates
when the bomb doors are fully open.

Bomb selection, fusing and release

The panel on the right-hand side of the instrument panel
rovides the switching arrangements for the fuselage:
omb, wing bombs and wing drop tanks. The switch

(28) at the top marked BUTTON CHANGEOVER

CAMERA and BOMBS or TANKS permits the push-

button (45) on the control column to be used for operat-

ing either the cine-camera or the homb release. The
bombs cannot be selecied or fused until the BUTTON

CHANGEOVER has been moved to BOMBS or

TANKS,

For emergency bomb release see para. 61.

Cipe-camera operation

The cine-camera master switch (61) must be ON and the
button changeover switch set to CAMERA before the
camera can be operated by the release button or by pres-
sing either of the gun-firing triggers.

R.P. and gun controls

Before the guns can be fired the gun master switch (33)
must be set to FIRE.

The 20 mm. guns are fired by a forefinger operated trig-
ger. the machine guns by a thumb-operated trigger (44)
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both on the control column. The gun heating control is
on the right of the observer’s scat.  Minimum pneumatic
pressure required for operation is 200 Ib./sq. in.

(ii) The R.P. PAIRS—SALVO switch is mounted adjacent

to the gunsight and should be switched to the required

ition before the MASTER SWITCH is turned ON.

he MASTER SWITCH is on the R.P. Auto-selector

unit, which is mounted on the cockpit port wall aft of the

engine controls box. The firing pushbutton is mounted
on No. 2 engine throttle lever.

COCKPIT EQUIPMENT

30.

il

32.

33.

34,

ODxygen

A Mk. 11B oxygen regulator (35) is fitted together with
a flow selector switch and indicator.

Heating

The cockpit heat control 1s behind the pilot’s seat, and is
rotated forward to permit hot air from the port coolant
radiator to enter the cockpit.

Cooling

There are two adjustable ventilators (24) by means of
which cool air can be admitied 1o the cockpit.

Windscreea wiper and de-icer

The windscreen wiper should not be used on a dry screen,
it n‘n&¥I injure the surface. When not in use make sure
that the rheostat (78) is turned fully off, otherwise, cur-
rent may be wasted.

A windscreen de-icer pump is mounted beneath the
aileron trimming tab control.

Lighting
Three Aoodlights with adjacent rheostats, light the instru-
ment panel and compass.

They are controlled by separate dimmer switches.

There is a cockpit roof light, and provision is also made
for UV/red and emergency lighting.

2
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35. Night flying screens

The generator (60) and fuel pressure (5) warning lights
are fitted with dimmer screens. When flying by day,
these screens must be opened . otherwise, indications will
not he noticed.
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Pilor's Notes

PART 11
HANDLING

36. Mamagement of the fuel system

(i) Start the engines on the outer tanks, warm up on the main
tanks, taxy and take-off on the fullest tanks.

{ii) Use of the outer tanks.
(a) Do not rely on outer tanks when flying at low

(b}

altitudes ; their capacity is small and the gauges
diminish in accuracy as the fuel level falls.

The outer tanks are pressurised only when transfer
of fuel is taking place from the wing drop tanks.
When wing drop tanks are not used vaporisation may
cause engine cutting at high altitudes particularly in
tropical climates.

Interruptions of flow are most likely 1o take place
in the carl{- part of a flight at high altitude. When
at dispersal every effort should be made to shield the
aircraft from the direct rays of the sun. as the fuel
should be kept as cool as possible.

{c) Engine cutting may occur during evasive action, at

(d)

fiii) Use
(a)

(b

high power at altitude, and whenever the tanks are
less than half full.

It is not possible to cross-feed from the outer tanks
should one engine fail and they should therefore be
used first. When they are nearly empty, change to
the main supply.

of the wing drop tanks

The contents of both wing drop tanks are transferred
by pressure from the exhaust side of the port vacuum
pump. Failure of this pump will be masked by the
automatic iselation valve, unless failure of No. |
engine makes it obvious. Failure of this pump will
only be revealed by the non-transfer of the contents
of the wing drop tanks when transfer is selected.

The contents of the wing drop tanks should be trans-
ferred as carly as possible to avoid loss of fuel if
they should have to be jettisoned, In the event of
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MOSQUITO FB.6

FINAL CHECKS FOR TAKE-OFF FINAL CHECKS FOR LANDING
TRIM ELEV. ... NOSE HEAYY AS FUEL .. CHECK TANKS
REQUIRED
RUD. ... SLIGHTLY RIGHT RADIATORS  OPEN
AlIL. ... NEUTRAL
BRAKES or.  OFF
PROPS. ... MAX. RPM,

CHECK PRESSURES
FUEL .. COCKS FULLY ON WHEELS . DOWN AND LOCKED

FLAPS ... UP OR I5° PROPS. .. 2,850 RPM ON FINAL

RADIATORS ... OPEN } FLAPS ... FULL ON FINAL
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failure of the port vacuum pump, fuel cannot be
transferred, nor can it be cross-fed, in the event of
engine failure ; therefore, as soon after take-off as
convenien! turn on the transfer cock. When the
wing drop tanks have been emptied, shown by a fall
in the contents of the outer tanks. turn off the transfer
cock.

Continue on the outer tanks until they are empty,
then change to main supply.

(c} If automatic transfer is not provided. sufficient fuel
must be used from the guter tanks before attempting
to transfer, or fuel may be lost through the atmos-
pheric vents, To transfer fuel, change to main supply
and turmn on the transfer cock, When the outer tanks
are full, turn off the transfer cock and revert to outer
tanks. Repeat the sequence unlil the wing drop tanks
are empty.

Use of the long-range rank

Select main supply and turn on the immersed fuel pump.
As s00n as the warning light comes on the immersed fuel
pump should be switched off.

Starting and warming up the engines

(i) After carrying out the external, internal and cockpit

(i1}

checks laid down in the Check List, confirm :—

Main fuel cocks Quter tanks

Throttles . 4 in. open

R.p.m. control levers ... Maximum r.p.m. position
Superchargers ... Mod. (low gear)

Radiator shutters CLOSED

Pressure venting cock. ., ON

Fuel transfer cock ... OFF

Immersed fuel pump switch OFF

Bomb doors . Shut. selector neutral

If the engines are to be sturted from an external source,
have a ground starter battery plugged in, and then for
each engine in turn :—

(iii) The ground crew should work the priming pump until

fuel reaches the priming nozzles ; this can be judged by
@ sudden increase in resistance.

{iv) Switch on the ignition and press the starter and booster-

coil pushbuttons. Turning periods must not exceed 20
25
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seconds with 30 second antervals.

(v} The ground crew should work the priming pump as
rapidly and vigorously as possible while the engine is
being turned.

(vi) At air temperatures below freezing it will probably be
necessiary to continue priming after the engine has fired
and unul it picks up on the carburettor.

(vii) As soon as the engine is running satisfactorily, release
the starter and booster-coil pushbuttons and instruct the
ground crew to screw down the priming pump and remove
the ground starter battery if used.

(viii) After the oil pressure has become steady, open the
throttle slowly and warm up at 1.200 r.p.m.

(ix) While warming up, items (86) to (90) of the Check List
should be carried out.

Note,—{a) Itis recommended that the engines be started
in a different order cach time so that the
vacuum pumps can be checked for correct
functioning.

{h) When the starboard engine is opened up,
check that the generator is charging. The
warning light should be out.

3. Exercising and testing
(i) Warm up to 15°C. oil temperature and 40°C. coolant
temperature, and then for each engine in turn (—

(ii) At warming up y.p.m. teslpeach mggnelo as a precaution-
ary check. Fﬂﬂ' ﬁ dﬂm J:J&AG

(iii) Open up to the static boost reading (zero under standard
atmosphere conditions) and check the operation of the
supercharger by setting the switch to AUTO and having
the ground crew press the test pushbutton in each engine
nacelle. R.p.m. should drop slightly and boost should
rise when the change to high gear is made.

{iv) At the same boost, exercise and check the operation of the
constant speed unit by moving the rpa. control lever
over the whole range at least twice. Return the control
lever to the maximum r.p.m. position, then check that the
r.p.m. are within 50 of those normally obtained.

{v) At the same boost test each magneto. If the single ignition
drop exceeds 150 r.p.m. but there 1s no undue vibration,

26
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a full power check should be carried out; if there is
marked vibration the engine should be stopped and the
cause investigated. The full power check may also be
carried out after repair, inspection other than daily, when
the ignition drop at zero hoost exceeds 150 r.p.m. or at
the discretion of the pilot If the checks at the static
boost are satisfactory noe useful purpose will be served by
a full power check

{vi) The full power check should be carried out as follows :—
Open the throttle fully and check the take-off boost and
r.p.m. Throttle back uniil a drop in r.p.m. is apparent
and test each magneto. If the single ignition drop exceeds
150 r,p.m. the aircraft should not be flown.

(vii} After completing the checks either at the static boost
reading or at full power, steadily move the throtile 1o the
fully closed position and check the minimum idling r p.m.
Then open up to 1,200 r.p.m.

39, Taxying
Carcy out items (93) and (94) in the Pilot's Check List.

40. Take-off

(i) Carry out tems (95) to (103) in the Pilot’s Check List.
(ti) Taxy forward a few yards to straighten the tailwheel.

(iii) Open the throtiles slowly, checking any tendency to swing
by coarse use of the rudder and by differential throttle
movement. There is little tendency to swing if the engines
are kept synchronised.

The travel of the throttle levers is very short for the power
obtained.

Coarse use of the throutles will aggravate any tendency to
swing,

(iv) When comfortably airborne, brake the wheels and raise
the undercarriage, check that the undercarriage locks up:
if it does not hold the selector lever up for five seconds,

(v} Safety speed at a weight of approximately 17,000 Ib. flaps
up or 157 down at +9 lb./sq. in. boost is 155 knots. At
+ 18 lh./sq. in. boost it s 170 knots. These speeds how-
ever. may vary considerably with individual aircraft,

(vi) Before raising the flaps. if used. trim the aircraft slightly
tail heavy.

27
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(1)
(i1

{iii)

{1v)

(v)

42.

PART II-HANDLING
Climbing
The speed for maximum rate of ¢limb 15 150 knots.
Climb in low gear at 2,850 r.p.m. and +9 Ib./sq. in. boost.
When the maximum obtainable boost has fallen to
+7 Ib/sq. in., change to AUTO. Above 18,000 ft. de-
crease the airspeed by 2 knots per 1,000 ft.
When climbing for maximum range, climb in low gear
at 2,650 r.pm. and +7 Ib./sq. in. boost, using the air-
speeds recommended above, When the maximum obtain-
able boost has fallen 10 |- 4 Ib./sq. in. set the supercharger
gear change switch to AUTO and re-adjust the throttles.
Above 18,000 ft. increase power to +9 Ib./sq. in. and
2850 r.pm. and reduce airspeed as recommended. Al-
though less fuel is used 1o reach a given altitude by
climbing al high power the total fuel used and the time
taken on the subsequent cruise js the same, whether the
aireraft is climbed a1 2,650 rp.m. and +7 Ib,/sq. in.
boost or 2,850 r.p.n. and + 9 Ib./sq. in. boost.
When climbing with a boost setting of less than +9 Ib./sq.
. the automatic boost control cannot open the throttle
valves fully and the boost will begin to fall off before full
throttle height is reached : the throttle levers should be
progressively advanced to the pate to maintain the desired
boost.
For operational necessity at any altitude, select AUTO
and 3,000 r.p.m. and move the throttles fully forward (see
para. 20),

General flving

(1) Srabiliry

(i)

(1)

Stability about all axes is satisfactory, but with the C.G.
aft longitudinal stability deterinrates on the climb.

Changes of trim

Undercarriage up Shightly nose up

Undercarriage down Nose down

Flaps up - 5 Strongly nose down
Flaps down ... Nose up

Radiator shutters ope Nose up

Radiator shutters closed Nose down

Nose up slightly

Bomb doors open
Nose down slightly

Bomb doors closed

Controls
The controls are light and effective and manceuvrahility
15 good. The rudder should not be used violently at high
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speeds. When two-tier R.P. or rails are carried, aileron
control 15 poor at low speeds, ie., during take-off and
approach to land,

(iv) Flying at reduced airspeedy

43,
(i)

(i)

44,
(i)

Speed should be reduced to 175 knots, flaps lowered 15°
and the r.p.m. controls set to give 2,650 r.p.m. Speed
may then be reduced to 130 knots,

Stalling

The approximate stalling speeds in knots are as follows: —
Power off 18,000 Ib.
Undercarriage and flaps up . ) 105
Undercarriage and flaps down 95100
Power on under typical approach conditions  90-95
Warning of the approach of the stall is given by pro-
nounced buffeting of the control surfaces, the onset of
which can be felt some 10 knots before the stall itself. At
the stall the aircraft pitches, the A S.I. fluctuates and the
nose drops gently. There is little tendency for the wing
to drop unless the control column is held back.
Recovery is easy and normal in all cases.

Cruising
For any required airspeed, the maximum weak mixture

boost (+ 7 Ib./sq. in.) together with the lowest practicable
r.p.m. provide the most economical conditions.

4 !Hif When cruising at low r.p.m. the engines should be cleared every

(iii}
AL

30 mins., at + 12 lb./sq. in. boost and 2,850 rp.m. for 30 sees.

¢ any height the speed for maximum range is 170 knots
at a weight of 17,000 Ib. but below 000 fi. this speed can
only be obtained at an uneconomical boost setting, even
when using minimum r.p.m. Speed should therefore be
increased to approximately 200 knots.

(iv) Fly with the supercharger gear change switch in the MOD

45.

position, unless the recommended airspeed cannot be ob-
tained without exceeding 2,650 r.p.m., when high gear
should be engaged by switching to AUTG.

Flight plamning charts

The recommended cruising speeds ANMPG and GPH
curves for a mean weight of 17,000 1b. and 20,000 Ib. at
sea level, 10.000 ft. and 20,000 ft. in low gear and at
25,000 fr. in high gear are on pages 30 to 33.
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FLIGHT PLANNING CHARTS.
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PART II—HANDILING
46. Position error corrections

The position error corrections are negligible and may be
disregarded.

47. Approach and kanding

(i) Carry out items 106 to 112 in the Pilot's Check List.

(ii) From 17,000 1b. to 18,000 lb, the following fina! approach
speeds are recommended :—

Flaps down
Engine assisted 100-105 knots
At full load this speed should be increased by about §

knots.

(iii) With the undercarriage and flaps down the rate of descent
is very high. If undershooting, corrective action entails
the use of more power than might be expected.

(iv) After landing and when clear of the runway carry out
items 113 to 117 in the Pilot’s Check List.

48. Mislanding and going round again

The aircraft will climb satisfactorily at approximately
120 knots with flaps and undercarriage down at climbing
power.

(i) Open the throttles 1o +9 lb./sq. in. boost.

{ii) Raise the undercarriage and while it is retracting raise
the flaps to 15°, and re-trim.

(iii) At a safe height and speed retract the flaps fully and
retrim.

49 Stopping the engines

(i) If the serviceability of the engine is in doubt, such items
of the run-up given in para. 3% as may be necessary
should be carried out. In all cases, however, the engines
should be idled at 1.000 r.p.m. for a short period and
during this period if no other check of the ignition has
been made the magnetos should be tested for a dead cut.

(ii) To stop the engines the slow-running cut-outs should be
pulled out until the engines have stopped. after which they
should be released smartly,

(iir) After the engines have stopped, carry out items 118 to 128
in the Pilot's Check List.
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50. Oil diletion

(i) Adjust the oil level in the tanks to 12§ gallons,

{ii) To ensure a cold start at the following temperatures the
oil should be diluted for the times quoted below :
Between - 10°C. and - 15°C. ... ... 1 minute
Between - 15°C. and - 26°C. ... v 2 minutes
(ui) During the next start after 2 minutes’ dilution the mini-
mum partial boiling-off period at 2,000 rpm. is 10
minutes. After | minute dilution no special partial boiling-
off precautions are necessary.
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Pilor's Notes

PART 111
LIMITATIONS

51. Engine data Merlin 23 and 25

The principal engine limitations are as follows :—
Merlin 25

Super-
charger Boost Temp. °C.
gear R.pm.  Ibofsg. in. Coolant Ol
MAX. TAKE-OFF Low 3,000 + 18"

INTERMEDIATE Lowl
1 HR. LIMIT High) -850 49 125 9
MAXIMUM Low
CONTINUOUS Hish} 2650  + 7 WSS 90
SEERATIoNAL

TY Low
5 MINS. LIMIT High 3,000 + 18 135 105

*May not be used at r.pm. below 2,830,

+The temperature shown in brackets may be used if pecessary
for short periods only.

NoTe—In some aircraft Merlin 23 engines will still be
installed. The difference as regards operational
limitations from those for the Merlin 25 quoted
above are as follows ;:—

MAX. TAKE-OFF + 14 1b.jsq. in.
OPERATIONAL

NECESSITY L} 3000 { v 14 lb./sq. in*
5 MINS. LIMIT H r.p.m. + 16 Ib./sq. in.*

* Obtainable by use of the boost contrel cut-pul

Merfin 23 and 25
0OIL PRESSURE
MINIMUM IN FLIGHT 30 1b.jsg. in.

MINIMUM TEMPERATURE FOR TAKE-OFF
OI1L +15°C,
COOLANT +40°C.

PART [11—LIMITATIONS
52. Flying lmitations

(i) Deliberate spinning is prohibited and an incipient spin
should be checked by immediate recovery action.
Although aerobatics are permitted at weights below
19,100 Ib. without bomb load, underwing stores or wing
drop tanks, they are not recommended owing to the pos-
sibility of damaging the special equipment.

(ii) The controls are light and effective and care should be
taken to avoid excessive accelerations in turns and re-
covery from dives. At high speeds violent use of the
rudder and large angles of vaw must be avoided.

(iii) Maximum weights

Take-off and gentle manceuvres ... 20,500 Ib.
All forms of flying ... 19.000 Ib.
Landing 20,500 1b.

Uv) Maximum speeds in knots are :

(a) Without underwing stores or with 2 = 250 or 500 Ib.
G.P. bombs with standard wing bomb fairings.

(b) With 2 = 100 gal. wing drop tanks.
{c) With underwing R.P. or depth charges.
{d) With underwing stores.
(a) (b) (c) (d)

Sea level to 10,000 fi. ... w370 330 350 305
10,000 ft, o 15,000 fi. 350 330 350 305
15,000 ft. to 20,000 fi. 320 320 320 305
20,000 ft. to 25,000 ft. 205 295 295 205
25.000 fr. to 30,000 ft 260 260 260 260
30,000 ft. to 35,000 fi. w235 235 235 2135

Bomb doors open ... wg SRS

Undercarriage down ... 155

Flaps not more than 25° dow 175
Flaps fully down
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PART III-LIMITATIONS
(v) (a) Firing of RP is prohibited whilst carrying drop tanks
and until at least one minute after they have been
Jettisoned.
(b) Wing drop tanks should only be jettisoned in level
ﬂsht without yaw, at speeds between 175 and 260
ots

AP. 2019E—PN.
Pilor's Nores

PART 1V
EMERGENCIES

53. Feathering
(i) Close the throttle.

(ii} Hold the pushbutton in only long enough to ensure that
it stays in by itself, then release it so that 1t can spring
out when the feathering is complete. If it does not spring
out, it must be pulled out.

{iii) Turn off the fuel cock.

{(1v) When the engine has stopped, or nearly stopped, switch
off the ignition and close the radiator shutter,

54. Unfeathering

(i) Set the throttle slightly open and the r.p.m. conirol Jever
fully back, and then switch on the ignition.

(ii) Hold the pushbutton in until r.p.m. rise to 800-1,000 and
ensure that it springs out fully.

(iii) Turn on the fuel.

(iv) If the propeller does not return to normal constant-speed
operation it must be feathered and unfeathered againm,
releasing the pushbutton at slightly higher r.p.m.

(v) It is advisable to unfeather at speeds below 175 knots to
avoid risk of engine overspeeding,

(vi) Idle the engine at approximately 1,800 r.p.m. until the
temperatures reach the minimum for opening up.
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PART IV—EMERGENCIES
55. Engine feifure during take-off

(i) The handling characteristics of individual aircraft differ
considerably according to age and load. Except in cases
where it is known o be less ; at approximately 17,000 Ib.,
safety speed should be assumed to be 155 knots at +91b./
sq. in. boost and, if the engines have not been de-rated
170 knots at + 18 Ib./sq. in. boost.

(ii) If safety speed has been attained, the aircraft will climb
away on one engine at climbing power at about 135-140
knots provided that : —

(a) The propeller of the failed engine is feathered and the
radiator shutter closed.

(b) The flaps are fully up.

(11i) The drag of a windmilling propeller is very high and un-
less feathering action is taken immediately, control can
aiyhbe maintained at the expense of a rapid loss in

ight.

(iv) The aircraft accelerates slowly to the safety speed at
+ 18 ib./sq. in. boost. If high power is used for take-off,
it is recommended that climbing power is used as soon
afier take-off as is possible.

56. Engine failure in flight

(i) Close the throitle and [eather the propeller of the failed
engine.

{ii) Open the radiator shutter and keep a careful watch on the
temperature of the live engine.

(iii) At full load, height can be maintained on either engine
up to 12,000 fi. using climbing power at about 150 knots.

57. Single-engine landing

{i) While manceuvring with the flaps and undercarriage up,
a speed of 140-150 knots should be maintained ;
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(ii) A normal circuit can safely be made irrespective of which
engine has failed. The checks before landing should be
carried out as for a normal landing, but it should be re-
membered that the undercarriage will take longer to lower
on one engine—approximately 30 seconds at 2,850 r.p.m.
—and, owing to its high drag, height will be lost once it
has started to lower.

(iii) When across wind. flaps may be lowered 15" and the live
engine used carefully to regulate the rate of descent. Speed
should not be allowed {o fall below 135 knots until it is
clear that the airfield is within easy reach ; flaps may then
be lowered further as required and power and speed re-
duced as height is lost, aiming to-cross the airfield boun-
dary 4t the speeds quoted for an engine assisted landing.

58. Going round again on one engine

Going round again is only possible if the decision is made
while ample height remains and before more than 15°
of fap is lowered. The height is required in order to
maintain the speed above the critical speed, for the high
power necessary, while the undercarriage and flaps are
rctrda:ting. When the decision to go round again has been
made —

(i} Ensure that the speed is not less than 135 knots. and then
increase power on the live engine to +9 Ib./sq. in. boost
and 2.850 r.p.m,

{n) Raise the undercarriage,
(iii) Increase speed to 140-150 knots.
(iv} Raise the flaps and re-trim.

{v) If the engines are not de-rated, power higher than 49 Ib./
5q. in. should only be applied carefully and within the
limits of rudder control.
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59. Undercarriage and flaps emergency operation
{i} If the undercarriage has lowered but not locked down :

(a) Re-select DOWN, check that the selector lever re-
turns to neutral, and check the position of the under-
carriage by the indicator and waming horn.

(b) If the undercarriage is still not locked down, but the
selector lever springs back to neutral, this indicates
functioning of the hydraulic pumps, but no positive
operation of the undercarriage down locks.
Leave the selector in the neutral position until the
flaps have been lowered, then take every opportunity
of holding the undercarriage selector in the DOWN
position. After landing hold the selector in the
DOWN position until the units can be locked by the
ground crew.

Until this has been done, avoid raising the flaps, taxy-
ing, turning or using the brakes.

(i) If the indicator fails to show that the undercarria

is
locked down, and the selector lever does not spring g;ck
to neutral :

(a} Return the selector lever to neutral and push the
emergency knob down. Operate the handpump until
the indicator shows that the wheels are locked down,
or until considerable resistance is felt for several
strokes. This, however, will not lower the tajilwheel.

(b} Return the emergency knob to the Up position. Pul
the flap selector lever DOWN and handpump until

the flaps are 15" down. Then return the selector
lever to neutral.

{e) Select undercarriage DOWN, and use the handpump
in an atempt to lower the tailwheel. Increased

resistance to the handpump indicates when the
operation is complete.

(d) Lower the flaps fully, or as required, using the hand-
pump. Return the flaps selector lever to neutral.
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(ed If the main wheels fail to lock down, or to remain
locked down, push the emergency knob down again
and maintain pressure on the undercarriage by using
the handpump during the landing (see sub para. (i)
(b) ).

Flapless landing

The approach with flaps up is very flat, and difficulty
may be experienced in maintaining a steady airspeed.
At the maximum landing weight the final approach
should be made at 115 knots. At light loads, this speed
may be reduced by 5 knots. The touchdown is straight-
forward and the landing run, although lengthened.
does not become excessive,

61, Bombs, R.P. and wing drop tank jettisoning

(i) Bombs and wing drop tanks

{a) Select bomb doors DOWN,
(b) Check doors open with warning light.

{c) Jettison small bomb containers by pressing the
button (27).

fd) Select all bombs, and press the release button (45) on
the contrel column ; this will release the fuselage
bombs unfused, and the wing bombs or wing drop
tanks.

(ii) R.P.

Rocket projectiles cannot be jettisoned except by firing
as stated in para. 29 (ii),

2. Fire-extinguishers

The engine fire-extinguisher buttons {70) are on the
electrical panel on the cockpit starboard wall. They
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operate automatically in the event of a crash. A hand
fire-extinguisher 1s provided to the right of the pilot's
seal. Mod. 1145 introduces a fire warning light which is
positioned in the cenire of each feathering pushbutton.
When this light glows red it indicates an outbreak of fire
at the appropriate enging.

A semi-automaric fire-extinguisher system will be intro-
duced under Mod. 1398,

63. Parachute exit

Exit should be made through the entrance door, which
must first be jettisoned by pulling the handle (80) and
kicking out. Do not touch the normal handle. [f possible
feather the starboard propeller hefore leaving the aircraft.

64. Crash exit

Through the roof panel —pull down the red laver in front
of the panel and push ouL

65. Ditching

(i) The aircraft may be successfully ditched but, whenever
possible, it should be abandoned by parachute.

{ii) When ditching, jettison the roof panel but keep the
entrance door closed,

{iti} Lower the flaps 15°
{iv) The harness should be tight and locked,

(v) Ditching should be along the swell or into wind if the
swell is not steep.

(vi) If power is available it should be used to reduce speed of
touchdown as far as possible.
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66. Crash landing
Cases have occurred of paddle-bladed propellers, when
under power, breaking on impact, when the port propeller
is liable to cause injury to the pilot’s legs. The engines

Ehoutd, therefore, be throtiled fully back before touching
own,

67. IFF

The demolidon switches (69) for the IFF are on the
electrical panel aft of the master switch (68).

63. Signal pistol

A signal pistol is mounted in the centre of the cockpit roof
above the pilot's head. A stowage for ten cartridges is
provided under the observer’s seat.

69. Emergency equipmemt

(i) Desert equipment

Desert equipment is stowed in the rear fuselage and is
accessible through the rear hatch.

(il Dinghy
An L type dinghy with an emergency pack is stowed in
the fuselage above the centre section. The dinghy is
inflated automatically by an immersion switch, or man-

ually by pulling the release cable in the roof behind the
pilot’s head.

(111} Crash axe

This is stowed at the back of the pilot's seat.
{iv) First-aid outfit

This is stowed under the pilot’s seat.
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KEY TO Fir. 1
COCKPIT—CENTRE

Coolant lempeoralie pauges

Comipass,

Ol rempemntorns  gauges

il pressure guoges

Fuel pressure warning lights (see
pare. )

Boosl presauic guuges

Floodlights.

R.pm. indicators

Floadlight rheostals.

Stowage for R.1 compass
mepealer

Exciter buttom for LLV. lighting

Boo4t control cut-oui (see para
1 ||

Instrument Bying punel

Gunsight bracket

Ruadiator shutter switches

Atrimtuke flter wwitch,

Ultra wviolet lamp.

Magneio switches

Rudder trimming 1ab and
indicator

Electrical services awilch

Immersed pump warning light

Engine sturter switches

Bocster-coil switches

Ventilators.

Feathering buttong

Bomb doors warning light

Bomb contiiners and wing drop
tinks jettison bution,

Bombs or tank#/cameran <hange-
over switch

Flaps selector Jever

Bomb selector switches

Bomb fusing switches

Uindercarriige  selecior

Ciun -master switch

Bomb doors selecior

:_}x}chn regulatar

Trnple pressure gauge

Flaps position  indicator

Undercarriage position indicator.

Landing lamp switches
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