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Piliw's Noiex
PART 1
DESCRIPTIVE
pMiorrE—Throwghowr  this  publication  the following

conventions apply :—

fn) Words in capital letters denote the actiml
markings on the controls concerned.

(bl The mumbers quoted in brackets afler flems
imi the text refer to the illustrations in Part V.

¢} Unbess otherwise stuted all speeds quoted are

1 indicated airspeeds,

INTRODUCTION

. The Lincoln B.2 is & beavy bomber powered by 4 Merlin
6BA engines driving four-bladed, hydromatic propellers
and fned with Bendix Etmmberg mijection carburetioss,

The tailwhee] B non-retractable
FUEL, OIL AND COOLANT SYSTEMS
7. Fuel ks

(11 Fuoel = carried m six permanenl seff-scaling tanks, thres
in cach wing numbered 1, 2 and 3 otheard from the fose-
lzpe. Fuel is fed by gravity o0 two small disfributor
tanks, one on the firewall of sach inboard power plant,
and thence to the ten engines gn the same side. MNorm-
ally sach proup of faoks is used independently but the
two- distributor fanks are inferconnected by 8 cross-feed

pipe and cock.
fii} The tonk copacitics ane ;—
Mo, | tunk SRD galls,
MNe. 2 unk 545 palls,
Mo 3 tank ) palls,
. i
Taotal {each wingh L4225 p=lls,
Total (both wings) 2R3 galls

I3




_L_ STARBOARD SIDE (enwr vme wesessl PART I—DESCRIPTIVE

(ifi b Provision is made for the carmiage of one o two 400-
s | gallon muxiliary fuel tanks in the bomb bay. . Fuel from
these tnoks may be trensferred o cither or both Moo |
tniks, the contents only of which are jeitizonabile.

(v} As hiel is psed nitrogen san be fed dnto all tanks, to
avirid the risk of on explosion should they be hioled by
enemy action.

(%) Any ten i an injection cacburetior 18 reluribes
Vil & vapour venf-connecion io o vapour vent |'rip¢ SO
e iy the three fuel tanks on ench side.  This pipe-does
mot vent direatly to ptmosphers bup provision s made for
on extemal vent by meins of o weparmie pipe connected
b Mo, 3 tunk, This external vent pipe terminates in throe
branches sach Gtied with a nittogen valve:

-——,

5. Wl codke

(i) The four engme master cocks are operated by four levers
(260 wind tiiﬁ mounted fwo o either side of the control
pedestal aod controlled by the pilet, There are no tank

selector cocks.  The crods-feed cock, which should norm-
&} ally be OFF, 18 on the cockprt floor just forward of the
front spar, the handle being visible through the fromt

Spar COVEL,

-2 (if) When noxilinry tanks are carried the two foel iransfer

cocks are fitted behind the front spar in the centré of the

aselipe

:

DISTRIBUTOR

;

4. Fuel booster pumps

Twir eldctric fuel bodster pumps, each controlled by a
switch (TT) on the fight engineer’s panel, are fitted in cach
distributor tank. A test pushbutian (76) for each pump
is fitted below the appropriate OMN-OFF switch.  The
booster pumps should be pied w0 martnin fuel preéssure

i R at altitude and for priming the carburettors before start-
ot i ing. They should also be switched ON during take-off
S—— e PR, WO 0 e ) e pnindl wiee and landing and as recommended in Par 1L
— e ATET n--'-.I'II. L] [ sousifne Fowe
e WITHELE S AR ik
T g R X TR fa 5 Auxilinry foel tronsfer pumps
VIRT R [E] ruosssrin (T3 muacTass pmaes v . : ; .
T 05} wicoms. chintrowe -l An electrical transfer pump is provided in sach auxiliary
(= tank, when filed, 10 transfer the foel io the Mo | tonks,
[FUEL SYSTEM DIAGRAM | The [uel transfer cocks must be ON before the mansfer

14 - 15




PART I —DESCRIPTIVE

switches, sitnated on the fuel contents gaupes panel,
Immrl..ls‘:m‘ll,r:I'.ll:l ON. Test I:211::::‘:l1t'|l:|ll.vr|:|i are  provided
immediaiely bebow: the swi

6. Fuel gnuges

(i) Electrical fuel contents gauges are fited for all tenks
except the distributor tanks. These pavges (70) are on
the afi panel on the starboard side of the cockpit and
indicate whenever the ground/flipht switch iz turned o
FLIGHT and electrical power is availahle.

(i)~ Galloas e” fowmeters (75 which record the
qunnﬂty fuel used by each engine, ape on the Hight
engineer’s panel on the cockpit storboard wall.  They
should be set 1o zero by menns of the milled knobs before
starfing the engines

7.  Fuel pressure woarning Tights

Four Tuel pressure warm 'rn[h:mhu {59 on ihe engineer’s
penel llndh:m whenever the Tuel pressare Falls below
mormil,

& Fuel jettison control

The contral for the jeftizon valves in the Noo 1 lanks 55
on the cockplt foor o Et'lll: of the pilot’s seat. It §s
painted med and should be pulled wp and weped  ant-
clockwise to Jettison fuel,

U Nitrogen sysienm

1) Mitrogen i@ cperied 0 17 bottles, 6.on the sterboard side
of the fuselage, 4 on the port wall Forward of the rear
spar and 7 on the forward Face of the reur spar. The
hottles are charged to a pressure of | 600 to 2,000 Ib_fsqg.
in. via 4 chirging point on the bomb bay starboard wall
The system is coptrolled by means of & cock on the Frse-
lage simrbosrd wall between the front and rear spars. A
pressure guuge is fitted above the control cock.

ivid I required the cock should be twmed fully on before
starling the engines and nrned off afier landing, In
Mght presure gau mdingu- should be tnken at hall.
hourly intervals, reading which differs by more than
100 1b./sq. in. from the previous reading indicates faulty

16
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operation of the svitem . and should be reportéd on
landing.

10, Priming punps

An electric priming pnmﬂlm each lr|1:U.1'i|r|:1 mgm: nicelle
serves both engines on that side are con-
tralled by m three-position miaster smu: 3 and four
I:rmnhng pushbuu:}ru (17} on the mrl:unnl s-:d:: o the
nstrmeent panel.  Two warnmg lights are mothied
immedintely above the masier switch and when the switch
is moved from the central OFF position to either port
or starboard the appropriate light indicates ihat the
selected priming pump has been hrough| indo circuit,

11, OHl system

(i) Each engine bas an independent oil system provided by
i separatz tank in esch nacelle The capacity of each
tank 1= 374 gallons of ol with 4i gallons air space, The
filler negks of the outboard tanks project cutboard and
when ihe aiférall s in oo tal] down posiieon the cotrect uIJ
IHHI: currﬁsair:lnda- with the boitom edge of the filler o

The lber cap of the mboard lanks is on op a I.hv:
r.nnl-:- amd & i :lt.l.s.h: should always be used when filling
by ensure that the airspace 5 not filled with oil. A driin
cock: s provided at the base of each 1ank

(i A reserve of 223 pallons s provided o ench ok for
feathering the  propeler, W comstunt-spesd  umit s
operaied by normal high-presore ofl

fiint Uncler  eruising  conditions . ihe engine ol lemperature
should pot excesd 60°C, bui Wmperatures up o 90°C
may be weed withoui dnmafe to the enpme  The ol
consumpiion should normally be from 8 1o 16 pints
per hiwr.

() An oil dilption system may be fifted, the pushbuiion
controls for which are situated on the fuel contents gauges
panel,

12, Colani syslem

(i} A mixture of water and giveol the praportions of which
vary with climatie conditions s o ps coolaat, A
separaie supply for each engine o circulited through o

17



PART I—DESCRIPTIVE

header tank and radintor,  Independent Header lanks
and rudmtors are slso supplied Tor the supercharper
inlercoofers.

i} Pressure in the systems 5 controtled by thermestatic
relief vabves in the header tanks and airflow through the
radiators 8 repgulated by thermostatically controlled
shutiers, and eleciro-pneumatio rams, .

(T} it s dedired to override the thermosiatc contral,
manual override switches (633 are provided w open the
rodistor dhulier,

(iv) The coolant systems of the mbonrd engines pre of greater
capacity than those of the outboard engines as they are
umed for the cockpit henting sysiem (peg pasm, 40),

MAIN SERVICES

i} Hydraofic sysiem

M A pump on:the No, 2 engine operntes the [ollowing

servides through a smill accumblafor - —

Bomb doors

Fh - - -

Fuiel pettisoning
i l_[:.ier::nr;ﬂ:&e ki wheels, o ‘

el ey ground test purposes i fitted on the port
side of the fuselage, bt nwfn; fo s smull Capacity is
unswitable for pee in Hight.

(i) A second pump is fitted to the No. 3 engine, but should
only be used in the event of failure or mallunctioning of
the pump on the No. 2 engine. A two-position se
tor cock, marked STARBOARD PUMP TO RESER-
VIHE and STARBOARD PUMP DELIVERY 15 posi-
tioned om the forward face of the Front . The cock
shoiild pormally be at STARBOARD PLIMP TO RES-
ERVOIR but in an emergency when the port 15 ot
working & shobld be st fo ﬂ&ﬂlﬁh MP
DELIVERY. The hydraulic sccumulator will then be
charged by the starboard pump.

MOTE—THe cock should movr be left at STARBOARD
PUMP DELIVERY when the port pump is
functioning, otherwise the operation of the Haps
will be much oo fast and ereatic,

(iii}) The hydraulic accumulstor should be charped with air,
18

14,

{it}

iiiil

(i)
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via nn air charging vilve, o a préssure of 220 Ib./sq. in.
When the engines are not running and the hydraufic
pressure s exhaoseed this air pressure will be indicited
ot i gauge on the afi port side of the front spar,

the cngines are running pressure builds up 10 a gEuge
repding of S00-850 Ihu/sy. in. at which pressure an nuto-
matc cut-out opernics and (\he hydrolic dling circun
i% he into use.  When any chrouit i selocted the
accumiinior supplies the initial pressure 1o the pistons of
the jacks. When the pressure drops to 500 Ib.isg, in.
the cut-oul again operates and directs fluid from the
nydraulic pump to the circuit then functioning. When the
operation i completed the pump agiin builds up pres-
sure in the accumulator o $3007R50° b /g, . when the
idling crrenit re-commences,

Pocumatic system
A compressor driven by Mo, 3 enpine charges un air
biottle 10 450 fb./sq. in. for the operation of the :—

Wheel brakes

Radiator shutters electro-puenmatic ramis

Fuel cot-off controls

Air-intake controls

_Aidr-filler controls

The pressure is controlled by a repolating valve which
fa-_mlln_ recharging when the pressure drops jo 390-410)
b.jsq. in, If the pressure in the air bottle falls below
érﬂ_ .,trﬂ I, @ pressure maintaining valve clodes, ren-

ering enfire pooumatic im i rativ L 1
i i Fywie | inope: 8 excepl for
Al g T

I it 15 impossible 1o stop the engines with the fuel cul-
off controls, close the throttles and siop the engines by
turning ol the engine master cogks. is will drajn the

carburettors, which should be carefully primed to expel
all wir from the foel chaombers b:tm:icgtuning_ i

A compréssor driven by No, 2 engine operates the, Mk &
Awutomatic Pilow “:ir o

Vocoum system
Three vacuum gumpi are Bited, two connected to one
pipeling, on No, 2 enpine and one on No_ J engine.  'When

19
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the vacuum chamgeover cock (19) is &t NORMAL the
Mo, § engine vhcoum pump operates the flving instru-
ments and the No. 2 enging pumps operate ﬂ.'llr Mk, 14
bombsight, the computor unkt ond other specinl eguip-
ment when carmied. When the change-over cock is set
tn EMERGEMNCY the No. I enging pumps operate the
fying instrments.  The vacuum gouge (18) is connected
1o the pipeline feeding the instrument Aying panel.

(i) Two 6000 wall penenilons, ooe doven. by, Mo, 2 engine
m.muf.m:mwaum%mm
alrcrafl balteries connéceed In series-parallel gving a

capacity of 80 ampere hours at 24 volis, and supply the

iting and other services including: i

Bomb distrrbitor heatimng
Bomb fusing and relejse
Borinh slip heating
Cameri
Dringhy. release
DR, conipsass
Electro-preumatic ramy for the =—
Radiamor shutlers
Fuel cut-off controls
Alr-irmake heat controls
Ajr-intake filter controls
Eigzimt Frjmiu,g and garting
Eagine instruments
Fire-extinguishers
Flaps position indicator
Fliare chite
Fugl booster and trunsfer pomps
Fuel contents and Aowméier gauges
il dilution
Fmdpeilur feathering
Radio and radar
Superchirgers pear change
Turrets
Undercarringe position indicator
iy The wvoltmeter on the main electrical conirol panel
showild mormally read 28-29 volis in flight and over 24
volts on the ground with the engines stopped
(i) A groond starter battery socket i moupted on fhe star-

iyl

Automatic ptlot . 7 =
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gnarﬂ sidie of the Tuselage above the aft end of the bomb
DOTE.

tivd The ground/flight switch i on 4 panel on the starboard
side of the fuselage between the spars and connects all
& 1 services to the aircraft batieries when set to
FLIGHT.

All electrical circunts are protecied by circuil breakers.
The generator fleld cirguit g:ﬂh.‘.ﬂ are mountid together
with an Eﬂ'l;?zr‘ll.‘j raster switch, penerator failore warn-
ing lights and a volimeler on the panel on the starboard
side of the foselage forward of the front spar. The
remaiming circuil breakers, which are not lnbeled o show
the circuit they progedt, are mounted on o panel above
the ground/Aight switch, Fuses associnted with these
tatter circuit breakers wre mounted in (hree banks, one oin
the fusclage siarbodrd side forward of the front z
one on the fuselage port side betwesn (he entance ﬁ::;rr
and the mid ppper turret and the third on the cockpit
starhonrd wall. A wail of 30 seconds should be allowed
before resetimg any circgit  breakes to cnablke the
defective cirouil Lo cool.

(vi) Should o generator failure warning Hght mdcate that the
penerator i nol charging, check that the circuit breaker
i in. 1f not it should be reset.  Tn the event of i1 spring-
ing oul again nothing further can be done in Might, 17
failore W indicmied with the circuit breaker in, switch
ON the emergency masier switch and reset the pushbur-
wn.  Shoubd the generator still not function, switch OFF
the emergency master switch. When radir equipment is
carried & further two & kilowan generators driven by Nos.
| snd 4 engines also charge the batteries.  The mdar
equipment 15 (hen uup||:1in-.i with exirtent by two Type 4
motor generalors, instlled inside the aireraft and Jﬁﬂ:n
by the main bafteries.

Ly

ATRCRAFT CONTROLS

IT. Flying controby

The fying contrals are conventional, The rudder pedals
may he fdjusted for reach afier releasing the spring lock-
ing ciaich at each side of the pedpl. The alz may then
b2 raised and moved forward or aft over the spring-loaded
eatchet miechanism.

21
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Flying conirols locking gear

External locking clamps are provided for all external

contral surfaces.

Internal Jocking of the controls is provided for by means

of :—

{a) A strut which fits 10 the top of the pilot’s seat and 10
o bracket o6 the contiol column.

{b) A strut which fastens to the cockpit port il and is
secnred by two screwed hooks 1o the handwheel to
prevent its Totation,

ich A T-tube, the tramsverse member of which fits into
the hollow footrest of each rodder pedal and the
other end 0 a bracket on the comtrol cohimn.

Trimming tab controls

The elevator {£6), rudder (35) and aileron {54) trimming
b controls are momnted, together with their respective
indicators, on the right of the pilot’s seat, They all operate
in the malural semse,

Wheel brakes

The brake-lever (4) is on the contrel column handwheel
with » parking catch situpted iimmedistely above. Differ-
ential bruking is ided by menns of & relay valve con-
nected to the rudder 1. The available pressure in the
main air supply 4530 Ib.'sg, in, max. and at ench wheel
brake 125 Ih./sg. . max, 15 shown on the triple pressure
puuge (43),

. Undercarriage control

The undercarciage control lever (5B) is locked in the

DOWN position by means of a safety Jocking baolt (57

which must be pulled out in order 1o eaise the lever. The

bolt engapes automalically when the lever & moved 10

DOWN.

In emergency, the undercarriage may be Sowered by the

comprassed air sysiem,

WARNING ;—WNo witonvstic lock, other than the safery
bolt, 1% fictedd o prevent  inadverient

tion of the undercarrizge when the

mrcrifl is on the fround.

2
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Undercarriage position indicator

The standard electrical visual indicator (41) on the lower
port side of the instrument panel shows the position of the
undercarriage at all times when the ground/flight switch
is w81 1o Fl.fl?}lﬂ.': It mdicates as follows -—

Twor green hghts ..° Main wheels locked DOWN
Two red lights Muin wheels unlocked
N lights Main whesls locked UP

- Unilercorringe warning horn and light

If either Mo, 2 or No. 3 engine throttle lever is les than
{ open whenever the undercarringe is not locked DOWN
& warfing horn sounds. A test push switch and red Hght
are provided on the cockpit port wall behind the pilot's
seal 1o test the nodible waming.

Flaps comtrol

The flaps selecior 1w o push-pull control (53) o starboard
of the pilot’s seat and has three positions UP, neutral and
DOWN. When partind Map is required the control should
be operated until the desired position iz reached and then
returned 10 the neutral position,

I an emergency the Mips can be lowered by the com-
pressed air system.

. Flaps position indicator

Lnemﬂupu position E:ﬁ:m {zmn the I:i:mm centre. of
sifument pan icates ground figh
ewitch 1 a1 FLIGHT. i SN

Awstomatic piot

il A Mk, § automatic pilot is ftted. The clutch lever (40)

and control cock (38) are mounted above the P4

the pitch control (1) is on the cockpit port wall and
the controd swilch {10} i8 mounted above the DR, com-
pass repeater. Operation is normal, except that a stogp fs
meoorporafed o prevent the conirol being moved
from the SPIN 10 the OUT position ; this is to avoid
damaging the Mk. 14 bombsight.

The Mk, 8§ suto pilot and the Mk. 14 bombsight can be
wsed simulianeoshy,

3
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ENGINE CONTROLS
27, Thrutile controls

The throttle levers are grouped on the central control
pedestal. They. are gated ai the climbing boost position
and should be pushed fully forward through the gate o
ohimin mke-off pnd operutional necessity conditons, Mix-
ture eontrol s entirely aolomatic, economice] mixture
sirengths being obiained at power settings which give
«7 1h./sg. in. boost 2650 rpoi and beloo.

28 R.PM. conirols

{i1 The rpm. tontrol levers (49) are helow the throttle levers
of the central control pedestal and move upwards from
the DECREASE REVS. position (o INCREASE REVE.
Four fumniuggpushbmm (01 are-on the lower star-
board side of instrumient panel,

{ii} Before feathering action can be taken the rpum. control

lever must be pushéd down through the gate ai the bot-
tom of the quadrnt

19 Friction conirols

Two friction controls are fitted oo the starboard side of
the contrisl pedestil, the one being for the thromle

levers and the lower one for the r.p.m. control levers.

0. Sopercharpers control switch

(i} The superchargers control switch [13) 48 mounied on the
instrument panel beside the ignition switches, together
with four warning lights and a fest pushbution. The
switch has two positsong, ALTTO when down and MLS.

when ap, e W X il
[T g —— T L : W
:ﬁ"ﬂﬂhﬂ i contriiel 19 A0 kmarogd srd il
B Wi i}

o ol W apbemsisady LI e

TN 1|15 Gesiren To Crtifse i 10w gear ai heighis above

{iv)

3l.

P
(i

{1

LTI
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The pushbutton. which overides the superchargers
altitude switch, should hmﬁmmd in order Lo west the
gear change when the ai I on the pround.

Avptimotic beost control cut-oal

With the amomatic hoost contral cut-out, which is sito-
afed next 1o the No. 1 engine master cock, in the up
position climbing Boost 15 obtuined with the throttles at
the gate, and + I8 Ib/sg. in. boost with them fully
forward. With this control in the down position,
+21 Th /sq. in. boost is obtained with the throitles st the
gnte and also in the fully forward position.

Radintor shutiers conirols

The two position mdiator shuiters, are thermostatically
controlled whenever the swiiches (68) on the Aight
engineer's panel on the cockpit starboard wall are in the
up position, In this condition the shutters will open fully
whien the eoolant temperature reaches 115°C and chose
apain when the lemperature falls o (08°C

When the switches are in the down position the thermo-
static controfs are overriden and the shutiters are fully
opencd.  This condition should be always be used for IE[
groand running and taxying,

When the airceafl i porked, the shuiters should be left in
the AUTOMATIC position. I left in the QOPEN tinn
they will close when the electrical current is switched off,
and open when it is switched on again with a consequent
waste of pooumatic présire.

31, Ajrdintake heat comtrol

The hot wnd cold airantake shutters are operated by
electro-pneumatic rams and are controlled by a two posi-
ton switch (24) ns follows :-—
Up —HOT AIR OFF, COLD AIR ON
Down—HOT AIR DN, COLD AIR OFF
On sarly aireraft these controls although fitted, are in-
operative,

Ajr-intake fikkers control

The filters are electro-poeumaticully controlled, and are
connected (o micro switches on the undercarringe.

25
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*When the two position control switch (25) s at AIR
CLEANER OUT the filter ition is  nutomatically
switched from I to OUT on reteagction of the under-
carringe. It is, therefore, recommended that take-ofis be
made with AIR CLEANER IN and muanusal selection to
OUT be made at circuil height

The swiich opemies as follows :—

Switch position | ndeomniee | Filter position
AIR CLEANER IN Diown i
AIR CLEANER IN | Up N
AIR CLEANER (HUIT | Daawn e
AIR CLEANER OUT | Lp ouT

{fl) The filters are spring loaded o the IN position.  In the

2.

event of clectrical or preumatic failure, or if the pneu-
matic pressure is less than 160 b fay. in. they will be held,
at that position irnespective of the scloction made.

Charge temperature thermometer

A charge temperature thermometer (22) is fitted above the
feathermg pushbutions with on adjacent selector swinch
{20) enabling relevant engine selection.  Afler checking
the ch femperature the swilch should be retumed to
OFF. the ¢ temperature falls below 45°C. plug
leading may result (see pamn. 61 {vii) )

6, Foel cit-off controls
(i) The fuel cut-offs which are used for stopping the cogines

are operated by clectro-poeumatic rams controlled by
four two-positioned switches (14).  The switches, which
are apring loaded and protected by o guard eil, are on
the starboard side of the mstrumeni papel gbove the
starier pushbutlons

fii} The two positions are IDLE CUT-OFF and ENGINE

ON and when the TDLE CUT-OFF posttion is nequired

the switches must be held down.

WARNING. —The codtral swilches must always be st
IDLE CUT-OFF, or the ine masier
fael cocks OFF, before swiiching on the
fuel bobster pumps when the engines are
siEtiomary.

26
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Engime storter and booster-codl poshbottons

Four starter {15 and four booster-cail (16) pushbotions
are mounied below the foel cut-off conteal switches on
the starboard side of the instrument panel

Ignition switches

Four pairs of igninon switches (12) are mounted on the
top cenire of the instrument panel,

COCKPIT EQUIPMENT

ig,
]

il

A,
{il

Pilots" seats

The first pailot’s seat, on the port side of the cockpit, has an
armour E ted back and hinged armrests and is adjostable
for height by menns of o lever on the port side of the
cockpil, To adjust the height the knob at the wp of the
bever should bé depressed and the lever then works in.the
namural songe, The safety homess release [36) 15 situated
on the starbojrd armrest.

The second pilot’s seat is on the starboard side of the
cockpil, It s eollapsble and when not in use may be
folded back againg the starboard wall, The footrest is
tubuler and when not o ouse it may be slid under
the pilot’s Aoor, On areraft not equipped with dual con-
iral the backrest & & canvas webbing sirap sttnched i
one end 1o the cockpit starboard wall and by an attoch-
ment al the other end (o the first pilot's sext, . When dual
control s fitted the canvas strap is replaced by a rigid
backrest supporied by a telesoopic stay @ when not in use
the backrest assembly may be lobded back 1o the cockpit
sturboard wall.

Cockpit beating

Hot air from & radiator connected o the No. 3 engine
covdant system heats the nose and cockpit of the airorafi
the quantity of heat being controlled by & knob behind a
aliding panel just forward ?f the fronl spar on (he star-
hﬂmﬂum_mnmnuhnudhnumndnmdm' kwise o
it Bot air. To assist circulation nn adjustable axtenc-
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ior lowvre 5 provided on the port side of the Tuselige

nose, :

A simmilar system conneched o No, 2 engmng coolan| system

heats the I apd iail turret positions. The controks

gre o the following positions

(a} Main control—Starboard side of fuselape on heater
iy, :

(bl Mid wpper turret—5Starbonrd side of HIS scanner
unit.

{cl Rear turret—Outside turcet doors,

Oxygen system

The pilot’s flexible oxygen pipe (35) is secured by spring
clips 1o the cockpil - port r:.ifﬂ= A regulator (63) which
controfs the supply throughost the aircruft is on the star-
board side of the nstrument . A pariable ox
bottle is fined in o sdowage (33) ot the rear of the pilot’s
seal, and mt each crew station. A high-pressure. cut-off
valve is provided ai the front of the erate of aviinders in
the feselape centre section.

Windscreen de-icing
Two de-icing sprays for the windscreen are operated by o
handpump (51) on the foor forward and to port of the
Eilnt'ﬁ sent. The Auid is carried in o degallon reserveir
ticd below the sicp ai the rear of the nose, and 18 also
wsed for the bomb-pimer’s de-being spray, Cleir vishon
panels are fitled, one on each side of (he windscreen. They
open inwards

Pressure-head heater swilch

The switch (61) and & test pushbutton (62) interconmeciad
with an ammeter (67 are on the port side of the fight
enginecs's pancl.

Cockplt lghting
Ulira violet and red lamps

The Dual cystern of eod and ulimm violet lamps is installed,
the lnmps being mounted in pairs A ossallad by on/off
dimmer switches on the cockpit roof panel.

I3
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(i) Ervergency lamp
The mngle emergency lamp is controlled by an onf/off
switch (31) on & bracket attached 1o the control colummn.
The power is supplied by o séparaie batiery.
(1) PA. compaisy lamp

The lamp over the P4 compass 15 conirolled by an on/off
dimmer switch immediziely above the compass.

(v) DR, compasy re peaier lamp

The lamp ubove the DR, compass repeater is controlled
by an on/off dimmer switch
- To ¢

45, Call lighis
Call lipht boxes, incorporating an Mdhth%hlniﬂh‘ and
pushbutton, are fitted at all crew stations. i {1} for
the pilot is mounted on the cockpit port wall.

46, External Hghting
All external lights are under the controd of one Mmaster
swilch (321 fitted at the bottom of the pllot's fnstrument
pacel. A warning light adjacent 1o the switch indicates
when the master switch is ON,  The following exiernal
lighting services are fitted - —

MNervigarion lighiy

Fhe navigation hghis sre controfled by a 3-positon OFF
— DM —BRIGHT wwitch (441, ai the hottom of the
mstrument flymg panel,

(i) Resdn fighas

The wing resan Hghts are controfled by an on/off switch
1o the lelt of the mavigntion lights swiich. The colour
selection switch 15 o o panel om the starbosrd side for-
ward of the front spar.

fiin) Felerniificition gl
The identification lighis are controlled by o combined
switchbox und signallmg key. The colour selection is
mace throogh a three position swiich (3} above ths
external lights master switch,

(v} Headlighs
A headlight gtuated m the underside of the fuselage nose

i

(i

ik et pomal.
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s controlled By n switch on the Hrcrm:al pu.nl:l l:m. I.h:
sturboard side. - The swiich hag three

STEADY and MORSE, When set 1t

may be carried out by means of the n{lenuﬁ:imm ]i:hm

signnlimg key.
vy Glider fuy lghis
The twin lights in the @il of the aircraft are controllable

by an on/olf switch (30) to the right of the landmg lamp
switch on the instrument panc.

ivi} Landing fump

'l'l]l: e of the landing lamp i the port wing 15 con-

olled by a three-position selector switch, to the left of the

[FE'EH tug lights switch. Ti has three positons OFF,

Woand HIGH. The lamp is swinched on uumufm]y
during ifs downward and off during it vpsard travel,

NAVIGATION AND OPFPERATIONAL
EQUIPMENT

47, Ciimnpaswes

i1 LR, conpars
The DR, compass master unil is situited on the star-
bonrd stde of fuselage forward of the main entrance
door, A repeater {11)15 sibuated above the pilot’s instru-
ment paned,

(i) P4 compuss

The P4 compass is sitgaied mear the bottony lefi-hand
cormer of the insorument panel. :

4% Rudio gnd radar controls

i} TH. 11434
The control unit for the V. H.F. tqu'ipn:l:ul i8 mnumm:l on

the cockpit port wall alongside the pilot’s scat. E:ﬂl—
to-transmit pushbution (34 is on the contrel column

wheal

(i) feercommmuniceiion

An intercommunication system, powered iJ_l,' i -separmie
battery, ander (he coniral of the radio operntor, provides

|
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FINAL CHECKS FOR TAKE-OFF

TRIM

SUPER-

CHARGERS ...

AlIR INTAKE
HEAT

AIR INTAKE
FILTER

PROPS

FUEL

FLAPS

AUTO PILOT ...

.. ELEVATOR: NEUTRAL

TO1DIV. NOSE HEAYY

RUDDER: NEUTRAL
AILERON: NEUTRAL
LOW GEAR

... COLD AIR ON

FILTER IN

- MAX. R.P.M.

... CONTENTS

MASTER COCKS: ON
BOOSTER PUMPS: ON

. | DOWN

CLUTCH: IN
CONTROL COCK : SPIN

¥

./}

FINAL CHECKS FOR LANDING

FUEL

FLAPS

PROPS

WHEELS

BRAKES

. CONTENTS

BOOSTER PUMPS: ON

. DOWN

AS REQUIRED ON FINAL

AS REQUIRED
1,850 R.P.M. ON FINAL

. DOWN AND LOCKED

... OFF

CHECK PRESSURES
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imtercommmumication fucilities between all crew members
Mlicitel, sockeis are mstalled wi all crew stations

(i) A.RE. 3023 o 5131
The LFE.F, control unit i a the radio operator's station
but & distress switch (37) onder the piot's contes] i
mountisd on the cockpit port wall,

4% Homb doors contral

(11 The control lever (34) o port of the pilot’s seat has two
sitions only, CLOSED in the up position and OPEMN
m the down position. When the doors are closed the
bomb release system s inoperative but if s rendered
operative soon after the doors begin (0 open and before
they are fully open, Ti i therefore, necessary o check
the position of the homb doors visually before releasing
bombs. )

{ii] If pecessary (he bomb doors should be opensd belore
!Iulfping the engines, as otherwise conciderable offore
will be necessary to operaic the doors by means of the
handpump,

50, Bomb relesse and jettison comtrols

{i} The pilot’s bomb release pushbulion s miounied in the
top of the lefi-hand side of the comiral colump hand-
wheel.

{1} The containers jeitison pushbution (661 and bomb jetie-
son handle (64) are mounted together on the upper
starboard corner of the instrument panel

(it A bomb aiming warning Hehi (7 above the instrument
flying panel indicates when the aireraft &« not steady on
its bombing tun. T 15 connected 1o the Mk 24 bomb-
sight sighting head,

51, Camers wurning light

A warning. lght (6) also mounted sbove the instrument
flying panel indicates in & manner similar @ the bomb
lelﬂﬁ warming light when photographic work & being
carried oot

!
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52, Glider relense
The contral handle (327), when fitted, just forward of the
* flaps selector control shoold be pulled up to cast off the
glider at the desived poimnt,

xn

53.
i1

(i)

(i}

AP 2B4TB—P.N.

Pilot's Nodes
; PART 11
HANDLING
Managemeni of the fuel system

Texting the eiectrical fiwl booxtor and fiel transfer mumps
Before starting the engines each booster pump should be
testod Az follows :—

{a) The masier engine cocks must be keépt OFF.
(Altermatively the fuel cut-off switches must be held
in the IDLE CUT-OFF position, and the pneumatic
préssure must be above 160 Ib.f8g. in.).

(bl The pump switch should be OFF

e} Press the test pushbution for each pump in turn and
check the nmmeter réading, This should be steady
at berween 4 and 7 amps.

Uae of the biwisrer frienT s

All four booster pumps must be switched on for take-off
and for landing, but they may be switched off during
Might. They shoubd, however. be switched on at any
sgn of fuel stnrvation.

WARNING :—The hoosier § musl  pever be
switched on wﬂ.{n]:lﬂ“ Engines are not
running unless nfl master cocks are OFF
for the fuel cut-off swilches are held in
the TDLE CUT-OFF position, and the
poeumatic pressure is ahove 160 b, /s
1. .

Elie of Hhe ramks

The three tanks in cach wing feed by gravity into the fuel
distributor tank on that side. Beciuse of their pesitions
i the wing No, 3 tunk will empty before No. 2 tank, and
No: 2 mnk will empty before No. | tank.  When the
auxiliary fuel tanks are chrred in the bomb bay, their
contenls muy be transferred into either or both No. |
wing fanks when there 15 space available, by switching

3
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an their iransfer pumps, and wrning on the auxiliary @nk
cocks, It is advisable 1o wansfer fuel from the auxiliaery
pwiks 100 gallons ot & fime oy space becomes availablbe in
the No. 1 tanks rather than wait until there is sufficient
spaes in the No. | tanks to transfer all the suxiliary tank
[uel. Care must be taken, however, (o ensure that the Mo,
I tanks are never overfilled.

Lise of the cross-feed e and cock

The cross-fieed cock should normally be Kept closed,
unless it becomes necessary in an emergency o feed fuel
from the tanks in ofe wing W the engines i the oohes
wing. 1o these circumstances the booster pumps in the d3s-
tributor tank being wied should be switched ou,

Starling the engines and warming up

Alter ::!tlgrd}ing ot the external, internal and cockpit

checks laid down in the pilot's check list. énsure :—
Boosier paimps ST i | 11 .

Engine master cocks ... ON

Fuel cui-off switches ENGINE OX
Throttles ... ... . | in. open

R.P.M. conirol levers Max. r.pm. posiiion
Bupercharpers ... . Low pear

Air inmake contral COLDAIR ON
Radiator shutters ALTO

If the engines are to be stared from an external source.
set the pround/fight switch 1o GROUND and have o
starter battery plugged in.

Prime the carburettors of both engines on the same side
by holding down the Fuel eut-off switches in the ™ engine
ofl ™ pessifion and switching on the booster pump on that

eide For 10 seconds.  Then swiich off the booster pumps
nnd release the foel cut-off switches.

Turn the priming pump master switch to the appropriate
position and fhen for each éngine in tura —
Press the priming pushbutton for fwo seconds if the
engine 15 cold.  Switch on the ignition, then press
the starter pushbotton and after o short passe the
booster-coil pashbutton.  As the engine fires keep

the hoostar-coil pushbution depressed and give short
burst of priming until the engine is running smoothly
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{v) When the engine is warm, litthe or no priming shoald b

required, but individuz! engines may differ in this respect,

(¥} When the engine i running satisfactorily, release the

booster-coil pushbution.  Whe v
mtisfactorily, switch off the priming pump master switch.

all engines are running

{vii)} Ensure il the pround/flight swiich s tomed to

FLIGHT and have the external hattery removed if used.

{vili) Open up cach engine slowly to 1,200 rpm. and warm up

{ix}

3.
()

(i}

{1}

(K¥)

1)

at this specd.
While warming up carry out the checks detailed m the
Filots Check List, ftemes 128 1o 133

Exercising amnd testing

After warming up until the ofl lemperature s +15°C.
and the oHo lF em ture ® +40°C, switch the
madiator shutters to OPEN and test each magneto as i
precuutionary check before increasing power further, The
fuel hooster pumps shoald be kept off in order to check
the operation of the engine-driven pumps. Then for each

Open ap to the static boost reading (0 Ibysg, in. wnder
standard atmosphere sea level conditions) and check the
opetalion of the unp:ldmrfm. by pressing and holding

e tesl pushbutton.  As high gear is engiged, v.p.a.
should [all and boost shoubd rise slightly, and the appro-
printe warning light should come on, and remain on until
the pushbution is released.

Al the same boost exercise and check the operation of
the constant-speed unit by moving the r.p.m. control lever
slowly. over jts full governing range.
At the same boost test sch magneto in turn. I the smgle
jtion drop exceeds 200 r.pm, but there is no undue
yibration, the ignition shoukd be checked at hi;g;m’];nwur
(ae (vi) ) o if there i= mnrked vibration the eagine should
be shui down and the catre investigated,

The full power check should be carried out after repuir,
inspection other than daily, when the single-ignition drop
al the stithc boost reading exceeds 300 r.p.m., of at the
discretion of the pilot  Except in these circumsiances, if
the checks above nre satisfactory no useful purpose will
be served by a full power check.
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{wil The full power check should be carrsed out as falloows -—
i cuf-ont control fo the diwn position.
Open the throfile o the gite and check mke-of
boost (21 Mhysg, in) and rpom. (30001 Move
the throttle fully forward and then set the cut-out
to the positiin. Check thar ihe boost falls to
+ 158 Th./sqg; in.

{vii) Throttle back uniil a fall in rpm. indicates that the pn:n-‘

E;:Ilur is not constant speeding and then test cach magneto

tum, If the single-igmition drop exceeds 200 rpam,
the aircraft should not be fown,

(viii) After completing the checks, either at the sitle boost
reading or a1 full power, steadily move the throtde to the
fully closed pesition and check the minimum idling r.p.m,

. Then open up to between 1,000 and 1,204 r.p.m.

(1x) Before taxying, out the checks detpiled in the PYot's

Check List, fems 134 1o 140,

56, Toke-olt
(1) After carrying out the checks laid down in the Pilog*
Check List, items 141 10 153, align the afrernft Eal'n.'full_':
on the runway moking certain that the twilwheel is
straight.
() Clear the engines by opening up 0 ihe stutic boos! fead-
i-'n afnitlm run-up has nol immediately preceded the
fin) If full |;nwu' is likely to be F‘U{E:‘I.l'ni, ihe hoost ::I.]l-DIJI.
ehould be set to the down position before the take-off is
fmﬂcfiﬂaﬂ!; ﬂ:lu :\ﬁ:;nl t%eﬂr?:ujﬁ should be moved
& en thoug oo Wil be the
as that obtained at the pate, g AT
{iv) Relefse the brakes gently and open the throtles sk
to the ke-olf boost fequired. Keep straight by ;n:wg
the rudders and by differential throtele movement.
(v} As speed is gained and the rudders become effective agge
the control column forward 10 rmise the il
(vi) Ease the aircraft off the ground at the following speeds; —

All up weight Knols
ﬂ.-gw ib. HLH:L—IJLDE
75,000 Ib. 105—110
B2.000 Th. 10—1is

€vit) When comforiably airborne, bruke the wheels and retract
the undercarriage,

I

il
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PART HH—HANDLING
(vitl) With the flaps | down, the salety speeds are \—

All-up weiphd Parwer Fonoty
TE 0 [, 21 MEisg. (m boaoss, 30000 rpum 135
EOH U dm o Boost, 30000 rpm. (34

12 kh.sqg. im. boost, 3000 rpom. 11m

B2 MWD . XL Bbs. m. Boost, 300§ pom 140
I8 e, i, boost, 30000 rpam, 130

£12 Ehsy. v, boost, 1000 rpom, 1ns

{ixy When it B pevessary (o use full mke-off power, it s
recommended that this power be. maintained only wotil
the safety speed af + (2 Ib.jsg. in boost and 3,000 rip.m.
is attained | power should thén be reduced io the maxi-
mum chimbing . setting, If full take-off boost {+21
Ib/sg, in} has been used, the boost cof-out should be
retumed to the up position with the throtties fully open.
The boost will then fall to 18 Ib/sg. in. ond the
throttles may then be ket as miquired.

{1} Ruse the Aaps i stpes af & safe height. Then relurn
the selector to meutral

57, Climbing
(i} Maxmme rate of ofineh
Use intermediate power. (4 12 Ib./sq. in. boost and 2850
rpm.} and climb at 145 knots, the bavst in low
gear hos fallen to +9 Ibh.sg. in. chonge to hi.ﬁl gear by
sefting the switch o AUTOL  Above 200000 L the mir-
speed should be decrensed by 2 knots per 1,000 fr.
Norie—In emergency, il combal power is 10 be used, the
rchange switch should be set to AUTO, snd
E;h gear will be selected sl the correct height
for best performance.

(i) Climphimg for range

Climb may be mude using wenk mixture power (¢ 7
Ih./sq. in. and 2,650 r.pm) but the overall moge will nod
be materially increased over thai obtamed whén wsing
the maximum rate of climb as given in {1} above. In
addition, at the higher weights the areraft requires
careful hundling to maintain the required rate of climb
when using weak mixfure power.
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Cruising
Range

(@} The recommended for maximum range varics
considernbly with afl-up-weight At 82,000 Ib. it is
Jll_]slgmmmﬂh:lr 160 knots while at 35000 b it is 145

is.

b} Fly m low gear at the maximum obiainable boost

not ;xnfedmg ;—?Eillh_.r‘tq. in. and ul:r.;in the recom-
mended & v adjusting ¢pom,. which may be a
low ns !ﬂ.ﬂ Y i )

(e} At high altitudes sel the supercharger pear change
switch to AUTO, if, with the throttles at the gate.
F.pm more than L5040 are required,

{d) T high pear. the maximum permissible rpm. for
cruising are increased o 2,550

(e} Maximum ANMPG, decrense progressively above
approximately 10000 fr.; above approximately

KD Tt at the Righer all-up weight it will not be

pedsible to obtain the recommended range speed.

() If the nir-intake control is set o HOT AIR ON,
ANMP.G, may be reduced, Hot air should, there-
fore, be used only to prevent carburettor icing.

Lndurnance

The recommended speed for endurance varies from 120
0 140} knots between S5.000 |b. and 75,000 th. A UW.

Flight Plannisg Charis

The charis in Part ¥ apply 1o atrerafi cruising at heights
of 10,000 It in low pear and 200000 fr. and 25,000 fr. in
high gear, at all-op-weights from 55.000 fh, uw 82000 (b,

Posktlisn error cormections

Lorge errors and fuoctuations of the sirspesd indicator
may be experienced when the aircraft i yawed, particu-
Tarly 6t low speeds.

When the aircraft is fitted with the small H?S Mk. 2
Blister the position error correction §s - | kot at all
specds up to 313 knots,

38
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(i) When the ajreraft i fitted with the large HIS Mk, 3
“Camel ™ blister the position error corféctions are @5

follows (—
From A 1210 Lty 20 i knois
T, ’ 160 2l EILH I knots
|
Subtruci .. | 2 3 | kniots

1. General fiying
i1 Comrols

The clevator s relatively I

become heavy in furns
light bit sposigy 8l crulsing speeds,
imcreasingly heavy at s above o

g some effectiveness af hig

ko=

and effactive bat tends to
he milerons are moderately
They become
roximately 250
aliide. The

rudders are effeclive but become very heavy at speeds
above approximately 250 knots.

(i) Changes of trim
Lindercarriage up
Undercarriape dewn
Flaps up

Flaps down

Bomb dooss

Bomb doors md

Radiator shutters open
or closed

fiii) Flap creep

Slightly nose up

Blighily nose down

MNose down [the :hnﬁ: af
trim over the last § of flap
movement 15 large)

Mose up (the ch
over the first il fap
movement is large)

Shghily nose down

Shehtly mose up

Mo chamge

o bt

Ay there 15 o possibility of flap creep, periodic checks
shouild be made i fight 10 ensore that the Baps wee fully
up. The flap selector lever should not. however, be left

in the up position.

fivy Effect af rovation of il et

Rotation of the tail torret causes the airomaflt to yaw in
the direction of rolalion and caoses a shight pilch

9
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(v) Flying ar reduced airspeed
Reduce speed to 140 knots and lower the flaps §. Set

the r.p.m. control kever 1o give 2650 rpm. Spesd ma
then be reduced to 120 knoes, " !

(vi) Speedy fn tursdent osomditions

In twrbulent conditions the aim should be 0 maintain &
speed of approximately 160 knots.

§vii) Ergplne o ey
Merlin 68A cngines have automatic chargs femperature
control incorporated (o maintin the charge lemmmm
n the jnduction manifold of each engine above 45°C.
since fouling of the sparking ple by Jead dceu.sit may
ocour if the charge temperature falls below 40°C. 1t is
recommended that, when cruising at rp.m. below 2250
aor if the charge tempernture falls below 40°C,, [
power should be increased o 412 Jhsg. in, {wE:n
abtainable) and 2,850 r.p.m. for a period of one minote
every hour,

Pviny Lie of carbureior airdnake koot conirol
In icing conditions ice sccretion on the g ice guards
may cause & reduction in boost of | 1o 2 Tl& erTfu[I
throdtle cruising conditions.  Should thére be a further
reduction in boost, or any other Symploms (such as
moagh running) denoting ice accretion i the carbures.
tor, move the mir-ntnke hoat control swiich 1o the HOT
AlR ON, COLD AIR OFF position,

62 Sinling

(i} Warning of the spproach of a stall is given by tuil buffet-
ing, 'ﬁﬁrh. can be fell some 5-6 L’.ﬂiﬁ.l hﬂbﬁrn the stall
isell.  With the wndercarriage and Aaps down the
ouffeting continues affer recovery unnl speed has
increaied to 95105 knots. [n both cises the sl is
genthe and recovery is straightforward.

(i} High-speed. stall

Warning of the approach of a stall in a steep turn is gven
by elevator buffeting. - Continued hmctuarju;:rt pqﬂuﬂ L
the contral column will then cause the nose and inner
wing to drop slightly, bot recovery is immediaie if the
pressure on the control columnm = relaxid.

&0

PART II—HANDLING
(1ii) The :ppmh;i::nu gralling speads, enpines “ off ™, in knots

are as fol ; i
f iage it
up Dﬂ\h&
Wi B2000 Ib, ... i 1135
at 75000 Ib. ... ) = 1on
i B500 T, ... G35 211
ai 56,000k 1b. ] Tk

Power on. under tvpical
approach conditions -

k h3. Approach amd landing
(i) Carry out the checks laid down in the Pilot's Check List,
iome 154 1o 163,

65

{- (i} The recommendisd final approach speeds in knots are ws

Tolkows .
At maximum landing At lrlfht

weight fow

(65,000 TH.Y {Sﬁ,ll}lﬂ ([

Engite atsisted i 0%

GTIEEII: o= 100

| (iii) The snitial siraight approach should be made at a speed

soae (k13 knots ahove these figures.
{iv) To prevent any possibility of the flaps creeping up when
% th:ymm fully lowered {or landing the comiral should be
lefi in the DOWN posibion until lnnding s compleie.

id, Imstroment approach
i The following specids, together with the approprinie Aap
| and approximate power sellings, are recommended for
use during instrument approaches with the andercarriage

lowered -—
st . Rpim Flags | Airspeed
Pattern 3 T .a00) 130135
Firal _. ' | 2,830 LEO-11E
Gillde paih —3 2.B5H) (R[4

Large variations from normal in wind swrength or aircraf
loading may be compensated by 4+ 1 ib.jsq. in. hoost,
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65 Nhslinding and poing rowand sgais {l5} The engine should then be idled and stopped as in
; ; 2 ¥ . (i) abhove.
The aircraft willl climb away sniifactorily st the maxi- ]
i ntermedi : vl Afier the v Gy ouit the checks detailed
m ':Eh:'i.';]u EAMCOTSLIE RO, - iy oy e Liss, ieras 171 40 185,
() Increase power progressively to +12 Ihsg. in and ivil OWT diliricen 1
2850 r.p.m, (n) Adjus the mil level in ench tank 1o 32 gallons,
(b} Raise the flaps o & ' (bl To ensure s satisfactory start without Lg:n—h:uling
{c) Raise the wndercarriage. al the following OATYS dilute for petiods
(d) Increase speed to 125 knots. quoted :— 3
fe} Al a safe height ratie the remainder of 1he ftap. Beoween - 5:[‘. and - 15:['_ AL min:ut:
NoTE It is esseotial 1o raise the flap 1o & before the Il Between - 15°C. and = 26°C. w. 2 minutes
undercarriage is eelected up : qli:cnvi:-.g, nn ic) Dunng the nexi start affer a | minute diugon oo
uncontrollable nose op change of rime moy be special boiling off period s necesary.,  After a 2
experienced. at loadings neqr the aft C.Gr Iimit 2 minufes dilution the récommended b ol period
this |s aggravated by the use of full power. i= is [0 minuies.

65 Aber bnding

(i) After landing, carry out the checks laid down in the
Pilot’s Check List, ifems 165 10 170,

(i) Before siopping the engines, open the bomb doors if
recfuined. ?

it} Stoppimg the engines

{a} Check that the booster pumps sre off and that the
pueumatic pressure is at least 160 Ib./sq. in. 1f not ‘
gpen up Moo 3 engine ' increéase the preumatic
Pressure.

{b) ldle the engines at RO0-1.000 rp.m. for m shor
ﬁ:md. and, if no other check of the ignition has .

nomisde, the magnetos should be tested for o

* dead cut"”

fc) Stop the engines by moving the fuel cut-ofl swirches
i the IDLE CUT-OFF position gnd holding them
there until the engines have <t . Then tum off
the engine master cocks, and switch off the ignition.
The fuel cut-offl switch will be returned 10 ENGINE
ON position as soon as it §s relensed, The engines F
should not normally be stopped by tuming off the
enging master oocks.

{iv) (a) I the serviceability of an engine s in doubt, such
iterns of the run 0p givem in pan. 55 as may be
necessary shonld be carried ol
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PART 111
LIMITATIONS
Engine data—Merlin 684

The principal maximdin engine limitations are  as
follows :—

Super-

charger Buu:rn M.

enr Bupome b, (s .im, Lmlnnn l}II
TAKE-OFF

5 MIMS. LIMIT Low ERLLH =21 I35 e

Sty o ﬁ',’;i TESD 412 1M Wi
MAXIMLM ¥

CONTINUOUS  Low 2680 +7  lo% %
WEAK High 28% +7 103 v
OPERATIONAL

MWECESSITY

Livw
5 MINS LIMIT H.'.hE 3000 +U1R 135 Qg
L8 IHM. ik b'l:rl'.rll maint ndt be exceeded below LRID rpam

ML PRESSLIRE :
Minpmam i I]I;Iu L1 M 1B, l':lq.

Mgl ] =T b fmy. I'I'I
MIMNIMLIM TEHFERH.TIJ REE I-II'EIR TAKE-OFF

OiL s 15

COOLANT L2 o L

* Amy progresive and Iil!hl.ﬂ'lﬂnllj-‘ hr[r: dn:l]:l in pressure ghowld
be regarded as indicating un ergine defect even though ihe
minémum peesisare bas ool been teached.  In this svend feather
ing action shoukd be wmien imibmedindely,

Flying linitutions

The aircraft is designed for manmuvres appropriate (o o
heavy bomber and gare must be tken to avoid imposiig
excessivie koads with the elevators during recovery from
dives and in tums st high speeds.  Intentional spinning
und aerobatics nre thiled.  Gentle manmuvres only
nre permitted ar w :r ahove 75,000 Th,

Muavimurs spesdy (e knery) —

Diving . M .38
Bomb ddors clp:n " i e 315
Undercarringe down | h o i 173
Flops down .. I 50

More—H Mod. 1981 10 HJS mdn:mle m m:nl incerparated
maximum speed is resiricied to 200 knots,

A
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PART 11l—LIMITATIONS
fiii) Maximum permissible all-up-weights -——

Take-off (runways only) .. 2000 Ib.*
Take=oil and all !Ecrrm: ol ﬁ:nn.;g; 75000 I,
Landing 65,000 1,

- dﬂﬂr this wzight C.G. al': Hmu s restricted w0 63" aft of
LT,
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PART 1V
EMERGENCIES

f4,  Feathering
i1 Close the throttle immediately,

{11} Puosh the rpm. conirol lever down through the feathering
gate. '

{iii} Press the feathering pushbutton end hold it in only long
enough to ensure that it stays in by itself ; then relense it
o that it can spring oot when feathering is ::rmpmt It
it does not do so, it must be pulled I:Iut%-

Mo —Pressing the button wccelerntes the feathering.
The propeller will feather slowly af & decreasing
rate, and not quite to the full, on the lever alone.

(v Turn Off the engine master cock immediapely. This is
miosl important if the booster pumps are still switched
on.

(v1 Switch off the ignition when the propeller has stopped
rotuting.

0, Unfeathering

(i) Put the ignition on, set the throdile fully closed and the
rpum, control lever just forward of the fonthering gate.

{ii) Check that both booster pumpe oo the sume side as the
:ngiu:ﬂlﬁ be started are off, then set the engine master
coclk ¥

(iil} Press the feathering pushbuiton and when the r.pum. rise
Lo B00-1.000, pull it out, The pushbutton will not spring
out auiomatically untll r.p.m. fse 1w §,750<1, 800,

dfy
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PART IV—EMERGENCIES

(vl It 15 advisable not o unfeather a1 speeds higher than
normal eruisiog in order 1o avoid the risk of overspecding,

{v) The propeller will not onfeather without the eleciricsl
assistance introduced by pressing the pushbuton,

71, Emgine fuilure during take-off
(i) With the faps 3 down safety specds are :—

All wp weighe Purweer B neits
TE,0060 [ EI0 bt im boost 3000 ¢, 135
+ 18 b, im, haosy 30N Fpam, 125

o F Jh.m in, boost 3000 rpam. 110

BTN |k, FI0 I in, boost AN ¢pam, | ET]
# 18 Ibisq. im bocsr 306 r.pam, 130

+ §2 Ib.f5g. im, boost 3000 r.pm 115

(id I on ouier enging fails before safety speed hns been
regched it may be necessary to throttde back the oppostte
otiter engine, ot least rnrlu.l'ljr io prevent conirol beéing
kngt. Omee the propeller of the failed engine has been
feathered and rudder trim applicd it may be possible to
reapen the throttle of the Live outer engine gradually
incredss speed and climb away.

(i) If the MNo. 2 engine fuils doring inke-off it will I:I:
netessary for o member of the cew o set the
change-over cock (0 STARBOARD PUMP DEL "'-"EII."!I"
sa that the uvndercarriage can be retracted.

With the propeller of the failed engine feathered. the
undercarriage ap, fAops § down and the rudder idm
applied, the aircmfl will climb away slowly ot full oad
at 125 knots.

ivi At a safe beight; when the undercarriage s wp, raise the
Awps in sthges retrimming as mecessary, allow the speed
to buikd up bo 145 knots and continue the climb.

L]

—

72, Handling on three engines

Al 20.000 Téet i high gear (in Gavourable condithons) and
below 1000 0, in low gesr the abreraft will mainisin
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heighi at TO000 Ib, on any three engines, LUnder thess
conditions the aircraft can be irimmed at a speed of about
13 kmois.

Landing o three sagines

Lowering of 4 fap and of the undercarriage may be
cirriod oul a5 on a normal circuit, bot the flaps should
nod be lowered Further until it is cerinin that the runway
1% within easy reach, The initinl straight approach should
be made ag 120 knods and the three live epgines used to
regulate the rate of descent. Power and s should be
graduslly redoced and the wirfield boundary crossed at
the cormect engine-assisied approach speed {sce parn. 63

Golng round again on three eagines

The decision to go round agrin should be made before
full fap is lowered With the flaps § down and the
mndercirriage down power shoold be increazed w +12
Ib./sg. in. boost and 2,850 rpm.  The aircraft can be
controlled  comfortubly at 123 knots:  Select  unders
carrmpe up and while it is rising select flaps up in stages
and retrim as necessary.

Flying on ssyvonmeiric power on bwis engines
In - flieli

Below 10,000 fr. in low gear the mircrafi will maintain
hetght at 120125 knows at 70,000 16, Tf full redder trim
it applied o reduce the footioad it is posible to induce
mild rudder overbalince, and this is more Hkely when
Mos,. 1 and 2 engines are stopped,  IF not moee than 10
divisions of rudder trim are applicd rodder overbalunce
should nod occur at this . but if epcountersd it can
be eagily corrected by winding off rudder trim. I the
bomb load 15 jettisoned it will be possible 10 menintain
height on two engines at a higher speed and the amount
of rycdder trim required will be much reduced

4K

PART IV —EMERGENCIES

(i) Lamdfing

h.

(il

i

e

A normal circuit can safely be made irrcspective of which
engines huve fuiled.  Speed shoukd mog be allowed (o fll
below 125 knots.  Aim to have the undercarmiape Jocked
down at the end of the downwind leg ; the flaps shoald
oot be lowered until the final straight opproach & com-
menced and b is certain that the runway is within casy
reach, The two live engines should be #sed within the
lirits of rudder control o regubnie the mte of descent.
The final approach should be commenced at 125 knots
and power and specd gradually reduced, aiming o cross
fhe airficld boondary ot the noemal | engine-ascstsd
approach speed.

Flapless landings

The initial approach should be made at 113 knots | fitle

15 required 1o maintain this speed.  The approach
is flat with 8 nose-up aifide bul comrel is satisfactory.
Considerable nose up trim may be noeded, snd care must
be sxercised f i€ 15 pecessary 0 go round again,  Adm
i cross the airfleld boundary st 0S-110 knots.  Power
should not be reduced suddenly as this results in a high
riste of sink. The afcraft can be brought 1o rest within
2,000 yards, with moderiate wse of the brakes.

Umlercarringe emengency operafion

If the undercarriage or aps will not lower by the normal
means, it moy be due o failure of the hydreaulic pump
on the No, 2 engine. The cock on the forward face of
the front spar should be wmed to STARBOARD PUMP
DELIVERY #o as o charpe the sccumulator from the
paurnp on the Mo, 3 enging (see para. B3 (i} ).

If the hvdranlic sysécm fails completely the undercarringe
con be lowered by o com iir system, irfespective
af the position of the undercarringe selector lever,

Wore—The flap selector mist be in the neutral position
before using the undercarriage emergency air
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gysiem ;  otherwise, the Ma may  lower
inadvertently. o 4

(i) The control (71) for the air system is just afi of the flight
engineer’s seat on the stirboard side of the cockpit.
undercarriage cannot be raised again by this m . The
conira] i ng loaded in the of ition, and in order
f Ensure 3:;111-5 operation it should be held n the fully
extended position until the operation of the undercar-
riage or flaps & completed.

NoTe—Although the emergency air system will Tower
the Undércarriage imespective of the position of
the undercarmage sclector lever, this should, if
possible, be set to DOWN for landing. I left in
the UP position any leakige of air pressure might
cnuse the undercarriage 1o collapse.

75, Flaps emergency aperation

When the undercarringe has been lowered (see para. 77)
the flaps may be lowesed by selectmg FLAPS DOWN
and holding out the emergency air control until the lower-
ing = r.umﬁ::l_c. This sdmits air pressure (o the flap
jacks wia the existing hydeaulic lines,  When the o
have lowered, the Aaps control must be retaimed at
DOWN position and the emergency control should be
released, I:i;dp-mib]r to raise the Haps pgin by the emer-
gency method but there may be insufficient pressure left
{0 lower them » second time.  Furthermore, the pressure
from the jacks when the flaps are raised will be trans-
mitted to the hydmolic header tank and may be sufficient
to cause it b0 borst.  If it 1 absolulely necessary to raise
the flaps by the emergancy method extreme care should
be taken 1o raise them slowly in stapes.

749, Homb jettisoning

i -m;en the bomb doors, and check visually thit both are
fully open.
30
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{ii} Then jeitison the contdiners first by the switch (66) on the
starboard side of the indrument panel.

(i} Jettison the bomba by the handle (64) beside the contriner
fiv} Close the bonib doors,

B0, Foel jeftisoning
Ti jettison the contents of the Mo, | tanks (—
(1} Reduce speed to 130 knots and lower flaps §.

{iiy Lift and turn the jettison control on the left of the pilot’s
seat. Return the control after jettisoning.

(iii} The jettison salve shoold be closed when abour 100
gallons remain in each tnk ; if the jenison valve is open.
all the fuel will be jettsoned lkess @ majely T
gallons, but the lust 30 paflons of jettigonable foel run out

slowly and may possibly pet splashed over the fusclage.
The Ii:rlimn vislve may be closed at any time during
jettisoning.

{iv) The approximate weight of jettsonable fuel, leaving 100
gallons in cach uﬂ.ﬁhﬁ.mg ib.

iv) The fuel jettison system must not be operated unless the
are in the hydraulic accumulator 8 more than 650
Eﬁfsq._ in. When the flaps are lowered prior fo jettsoning.
the sctumplator pressure shoold build wp rapadly to
BALE50 b sy, in, If, however, the puuge indicaies &
lower pressore, one of the main hydrealic sysiems should
be operated M:ﬂ%:.;u the bomnb doors contral
should be moved (o and then returned at oncs to
CLOSED. This will cause the hydraulic cut-out valve to
function and the pumps will then build up pressure in the
aysiem, To gnsure mosd ¢fficient operation of the
jettison system the umlméﬁ;kgtmﬂiqmd IIJ]-:I opened @5
the rising pressurc passes . in., and a member
of the crew should watch the gauge and signal the pilot
al this moment,

il
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(vi) If the pressure in the sccumulator cannot be built up Lo ) NP
ﬁ‘uf_‘g II::-JI”L i.';?'] due 1o failure of the supply 5}'5'-;;] h'-l;l . (i) K rype dinghics
5 b .
b n:?me F-.: to operate the jettison system by means ﬂgﬁwmnigﬂ-.mgu pre provided adjacent 0 the parachuls
31 Parachute exits Y
{1} The haich in the floor of the nose should be used by all The flaps should be lowered § for ditching, but if they will
members of the orew if time is available ; the hetch. is noy o by the h:rdmuli-:*ﬁymm. de poi aiterpl to
opened by a h_“'-'"il'ﬂ“ the port side. It opens inwards and fowaer themt by the compressed air syatem, oy By will obsw
i5 secofed by o clip which holds the haieh up on the v the wndercarriage to lower,
starboard side. It can also be opened from outside the :
aircrafr,
(if) The main entrance door should be used as a parschute r %5, Fire-extinguishers

exit enly in extreme cmergency, ii} Enyine fire -exringuishers

Each engine is provided with a fre-extinguisher system,

82, Crash exiis
and warning lights are mounied op the respective propel-
Fer pushbuttons ; if o fre warmding light comes on,
Two push-oul pancls are fitted in the roof, cne above the the feathering button ol operaies (he fre-extinguisher
pilod, the other just forward of the rear spar system.  The pilot should, bowever, press the fire-

extinguisher pushbuiton (23) as well, I the wamning light

is not on, pressing the feathering pushbution will not

B3 Alr-sen rescue equipment opemte the extinguisher, The engine firc-extinguishers
are also operated automatically by & crash switch.

O Toleat ac fosy stowed in the starbosed wing may be - (i) Hand fire-estinguishers
‘ Sin hand fire-extivguisbers are camied on the aircraft m
(a1 From inside by pulling the release cord i the fellowi irions :—
Elnﬂﬂ the ﬁlﬂlﬁ.ﬂ: roof aft of the rear spr. nmaoing g o
b Emni:l {Iu'[:l:jdl.!fbyfumﬂ' the cable loop. on the skats () Ome o the starbeacd side of the nose.
oard & I . ;
tnilplane leading {Eﬂn:ﬂr A Tuwicd of the (b] One on the cockpit port rail.
il One on the forward face of & panci at the forward

Lok Al.lt':l’l‘ﬂ.ll.‘il;'-ﬂ.”}" I:I!r fWo Immersion awitches, ek o The vt cprfeietl
A dinghy radio, emergency pack type 4, and ! pert """'"!""
type emcrgency pack are stowed Lith the di;:hﬁvm N e of the: fusclage. forram
34
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(el One oi the starboard :ﬁeiﬁ-w:hrﬁnm
5 Dpsenmas Wil

A,

{f) One on the port side forward of the rear turrer.

86, First-aid

A first-aid kit is carried as a stowage on th i
side of the fuselape aft of the main doar, i

87. Imstructions for parnchuting wounded men by static line
i) }tpmﬁb}e Ay the aircrafi ar 120 knots with flaps lowersd

(i) Assist the casmulty towards the bomb-gimer's compart-
ment ind place him on the floor ot the Aight engincer’s
station with his fieet on the glyeol wnk,

(iil) Check the wounded man's parachute ha fit para-
chute pack and remove helnf:t. 3 -

{v) Remove the static line from at . Care should be
taken that the threads keeping the static line folded are
not hroaked,

v} Take the snap-hooks at the end of static fine and atmch
to parachule as follows —

{a) Pass the safety becket om the static line throngh
the double 8 cord safety loop. then pass the small
snap-hook through the safety becker.

(b} Snap the hook down on the rip-cord handle. Insert
and close the safety pin 10 lock the shroud to the
snap-hook.

(e} Stow the slack of the sitic Hie betwsen the becket
imd the snap-hook under the adjucent pack elastic
W obviste all danger of this sluck length fouling
anything and thus pulling the fip-cord (oo soan.

{vi) Open the front escape haich.
54
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(wii) Slide ihe casually through the exit feel firsl, fncing aft
Care must be taken o keep his hands 1o his sidee. Do
piaat hold oo the static line by hand,

Mome.—Crew members assisting the casonliy must endure
fhat their parachutes are on, ready for immediate
e,
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