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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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Para. 1

Atr PusLicarion zobza, ¢ & F—P.N.
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.

&
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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—ﬂnmlaﬂlmlh:witchﬂﬁlun
#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




PART I—DESCRIPTIVE

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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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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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 aircraft careful the runway, making certain
Para. 33 o the tailwhes! is stmiglft.uhrm i o

(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
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(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 | & | mah

(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 mp.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
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)

DISTANCE COVERED
+— AND I
FUEL CONSUMED ON CLIMB

|

oo
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200
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il— 1
E
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' 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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(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).
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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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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
; g i jettison control is operated
t{:: d:“::f;“ﬂfp:ﬁ:r TPEIje:'spffmth'gh“Fm“” oil an air inlet valve is opened in the top of each No. 1 tank,
Under cruising conditions, it is recommended that the oil 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 1 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
;';";:;, A horse-shoe type header tank, filled with 30% Glycol e e h: Teaclod/ jﬁhen FopaEing; PR W She
! 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 i . 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: Hylralle yystéass before re-st L para. 42 (vi)).
; When Mod. ing the * Lincoln "
The accumulator, supplied by two pumps, has an air carriage) has been mﬁﬁmm nMI i:!J:u:r|:\¢m-|:|t!“."j= "u!"ffﬁ
charging valve and a pressure gauge which should read &m:?mp to 3K0-410 |E?:l. in:':ennd the nﬂiu'f.lﬁ“
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,

45



Air PusLicaTion zo6za, ¢ & F—P.N.
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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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