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A.M.O. -{93/43).

Words in capital letters ind;cate the actual
markings on the controls concerned.

Additional copies nav be obtained from
A.P.F.S., Fulham Rord, S-$.3, br application
on R.,{.F. Form 29+.{, in duplicate, quoting
the number of this publication in full-
A.P r578c. K, r . ,  M, r . .  & P. P.\ .
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-

warded through the usual channels to thc -\ir
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PART I

DESCRIPT'IVE
NorE.-Th€ numbec quoted in brackets after itcms in

th€ text refer to the kev .umbers of the illustra-
tions i. Part V.

I  NTRO D UCTI ON

r. The Wellingtons III a.d X are equipped as medium
bo'nb€N (some are used for trainins purposes), and the
Wellingtons XI, XII, XIII and XIV for general recon-
naissance duties rvith Coastal Command.
The Mks. XI and XIII carry torpedoes, alrernativel'
depth-cbarges, and operate by da); the NIks. XII and
XIV are e.ch 6tred ivith a Leigh light in the mid-under
tunet and carry depth charges only.
The coresponding Marks of Hercules engn,e arc as

Ma.k I I I
Mark X
Mark xl
Mark xl I

l la ik XII I
Mark XIV .  . .  Hercules XVII

Each is fitted w;th Rotol electric or de Halilland hydro-
matic fDlly featherins propelle.s. Some Xtll. III aircrafr
hare Rotol hydraulic propellem.

FUEL AN D O I  L SYST EII  S (rp.  Fis.  4)

2. Fuel tNnks
(i) Narnal tanks.-\-vo mah tanks in each wnr8 supply the

fecd pipe through non-return \ahcs, and 
" 

tanli in each
nacelle supplies thc same pipe through a cock controlled
frorn the fuselage. These three tanks on each sidc supph
the engine-drilen pumps throush main tank cocks (Crl
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and Cs), and the pumps supply th€ engines through
coresponding rnaste. cocks (Ep d Es). The capacities
of these tanks are as folloiis:

2 Front wing tanks .. r5o gallons each

2 Rear wing tanks .. 167 gallons €ach

z Nacelle tanks. . . . 58 gallo.s each

(a) Mk III and X ai.t tr.-ln addirion to the normal
tanks, an auriliary sel f-s€al ing tank of r40 gailons capacity
can be installed in each outer bomb cell. These tanks
supply the maid fe.d line for each engine th.ough corres-
ponding non-return valles and on-ofr cocks (Dp a.d Ds).
Certair aircraft 6tted with a high-capacity bomb beam
carry an auxiliary tank of295 gallonscapacity h rhe bomb
compartmcnt and this is connectcd to the auxiliary tank
cock (Ds.). Tropicalised Mk. X airdaft carry two 55-
gallon tanks when on reinforcing flights.
(b) Mk. xI, XII, XIII anA XIV a;rela/. Up to three
auxiliary tanks can be carried, one in each bomb cetl.
Fuel in these tanks Ro$s through corresponding non-
rcturn rahes and 6-on cocks (Dc, Dp and Ds) into the
suction balance pipe and so to the main f€ed lines. The
follo$ing alternative tankages can be carried:

(i) One r85-gallon tank in the centr€ bornb cell.

(ii) Two r4o-sailon tanks, one in each outer bomb ce .
(iii) One rss-gallon tank in the centre bomb cell and onc

r.+o-gallon tank in the starboard bomb c€lt (when
only on€ torpedo is carried).

( i  Three r85-sal lon rankc. nne ,n each homh el i  ( f " r
reinforcins flights).

'lhe centre bomb cell tank is dnided into rilo partjally

'solared 
celh.  TLe thrrc r lav sr tcrror co(t  (Dc) ,  oe"

luel  lo he dra\  n i rom onh one (el l  . r  a rrm(,  bur on somE
aircraf l  thr  t rvo.el ls.re connecteJ s(pararet)  ro rhe
r$o coLks Dp .ntl Ds inJ can. rher(fore, br used

( i i )

. . Hercules XI

. . Hercules VI or XvI

. . Hercules VI o. X\iI

. . Hercules YI or XYI

. . Hercules XVII
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3. Balance cocks. Tbe fucl systerns for the pon and star-
board engines are connected by a pressure balance cock
(A) (63) and a suction bahnce cock (B). These cocks are
normally keptshut, but the pressure balance cock (A) mat
be ope.ed iffailu.eof cither engine pump is suspected, and
the suction balance cock(B) may be opened to enable either
e.gine pump to b€ fed by tanks on the.pposire side.

4. TaDk cocks. The pilot can shut oJI thc fuet supply ro an
engine hy closing the corresponding engine nasrer cock

. (Itp or Es) (6r). The pressurc balance cock (A) is also
under his control. The remainder ofthe cocls, hoNever,
are under the control of the crew and are as follo\.s:

(i) The main tank cocks (Cp and Cs), remotel], controlled
by handles at the port and starboard sidcs of the tuselage,
immediarel)  i " rGard ot  rhe srar cenrre secl ion.

(ii) The nacelle tank cocks controlled by cables beside the
nain tank cock handles.

(iii) The suction balance cock (B) and the auxiliarv ta.k coclts
(D., Dp and Ds) imrnediately aft oi the spar.

Nore.-Cocks Cp, Cs and B are three-position cocks,
but nay be regarded as ON-OFF cocls, as trvo
positions only are used. Cock Dp on Mark X
aircraft 6tted ith twb sj-gallon tanks in the
port bomb cell is a three-position cock.

5. Fuel hrndpump.-There is a luel handpump aft of th€
spar for primins the fuel system (ifnecessary) and supple-
mentine the supply of either engine-driven pump. The
handpump is connected between the suction and pre$ure
balance pipes on the port side ofthe pressure balance cock
(A); this cock must be open ro feed the starboa.d engine
fron thc handpump, and tbc suctio. balancc cock (B)
must b€ open for the handpump to dral from the star-
board tanks. An ON-OFF cock (H) cont.ols the suppty
from the suction balance pipe to the handpump.

6. FueI gauges.-Contents gauges for all ranks except the
nacelle and centre bomb ccll tanks are 6tted. To obtain
readings operate the pushbutton (9) on the pilofs instru-
m€nt panel or the pushbutton near th€ gaug€s on the
electrical panel.

8
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-. Fu€l pressure qrming lighrs.-Two fuel pkssure sarn,ng
I 'shrs (r . ) ,  one for ach engine, are 6f ied on the r ight :
hand. side_ of rhe pitoCs instrument panel and com€
on when rhe pressure drops below , l  tb. /sq. in.  Th€\
are nor 6rted on Mk. III aircrafr

8. Oil t!trks.-Each engine has on€ oil tank, holding
16 gallons, mounted on the front of the nacell€ fuel tanl:
An auxiliary oil rank in the fusetage, aft of rhe spar. for
use on long-range Rights,  holds i5 g" ons 

"nd 
in"o._

porates a bandpump to enable oil from the auxiliary tank
to b€ t.ansferred to either of the nacelle tanks through a
t$o-w,y setectnr cock in the det i rery pipc nea.b).  iFor
man2gemcnt ot  au\rrrary rrnk and pump,. ,parc.38.)  The
ori d urron \atves are operarcd by rwo pushbutrons, one
ror each engine. on rhe eteclricat prnet aft of rhe cockpir.

9. Oil t trk lowlev€l indicatoK.-Two r€d warning tights
(16), one for each main oit tank, are fitted on the- piioCs

'nstrumenr 
panet and a duptic,te pair on the rear side of

rhe srng spar.  Thc"e J ight up shen rhe ort  reaches a
dangerously tow let€t  an. t  g ive warning rhar rhe hand_
puhp must be used to replenish the main .anKs.

MAIN SERVI CES
ro. Hydrrulic system
(t) Mh. III a X aic/a/,.-Two engine,driven hydraul;c

pumps are mounted on the port engine; one pump
operates tne two gun turrets and the other punp
suppli€s the follo$ing generat senicesr

Undercarrias€
Flaps
Bomb doors
Carburettor air-intake shutt€rs
\findscrcen !vipe's.

lii) Mk. xI, XII, XIII a d xrv aioalL There are three
pumps d' i \dr .h\  rhe t ) , ,n encrnc.  

"nc pump sutr t i€s rhe
srur\  r r \ tRl  zt , , \c,  J se(,{ ,J opcrater the r(ar gun
lurr-( t . .n,J rhe thi rJ tump opcrar(s rhe trurrr  gun rurrer
on llk. XI and XIII aircraft and the rnid_un-rler turet
on l lk .  XI I  and XI\-r i r . raf t .
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$\ An MarAs. A handpump (8r) to the right of th€ pitofs
scat will operate r.y of the general serlices through the
normal lines if the engin€-drixen pump has failed, or if
th€ port engine is stopped. If the nornal hydraulic
system fails tooperate thes€ services by eitherrhe engine-
driven pump or the handpunp, the undercarriage ma)
b€ loweredby an €mergency hydraulic systen (r?rpara.66)

rr. Pneumstic system.-Two compressors are driven by rhe
starboard engin€; one operates th€ automatic controls and
the other supplies pressure for the wheel brakes and the
fuel jettison valres. A suction pump is driven by each
engine, one pump operating the blind gyjng instrumenr
panel and the other acting as a reserve. A pump change-
over.ock control (84) is fitted to the right of the seat and
there is a gauge (25) to the right of the centre instrument

12. Electri$l syst€m
(i) Mh. III ailclalt.-A r,5oo lvatt generator on the srar-

board cngine supplies 24 volts D.C. for th€ fotlo\ring

All lighting
Engine starting
Propeller feathering and pitch changing (Rotol

electric type)
Pressure-head heating
Fu€l contents gauges
Undercarriage and flap indicators
Radio and bearn approach
Fire-e!tinguish€r system
Camera heating
Oil dilution valves
Operation of flotation gear
Release and inflation of dinghy

(i|J Mk. X a;rdaft. Two r,5oo Natt generators, one on each
engine, supply 14 volts D.C. for the abole ge.erat

(iii) Mh. XI ond XI|I ailclalt. O^e l,ooo watt generator on
each engine supplies u 4 volts D.C. for the abor.€ g€neral
senices and . \ .C. fnr  the special  radio equipmenr.
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( i ! \  r lh.  XI I  and XIY dn.ruJt .  -Two r .5oo $a,,  seneraroa.
one on each eng'ne. supply.u4 tohs D.( .  fnr  rhe above
general  s(nicA. ln addi t ion,  rhe norr  enAinc generrLol
supplies A.C. for the special radio equipmenr.
D.C. for the Leigh tight is s"ppii"a Uy a sep",ate
g€nerator on the starboard engine_

(v) AI Malks.-The exremal battery socket for groun d start_
ing of the engin€s is und€r a hinged panel,on thestarboard
side oi  rhe fFlage. betotr  rhe main ptane teadinge, lge.
The gruund. f l ighr ssir .h rs on the .rarhoarJ s ide ot  the
fuselage, just forward of the main spar_

A I  RC RAFT CONTROLS
13- Flying controls.-These arc of the conlcntional type.

The ndder bar is adjustabte for reach by means of a star
wheel (35) at the rear of its nountins. This can bc
r-otated in flight by the feet, clockwise roiation shortening
the reach. Dual controls, coupled to the main coDtrols_,
can b€ mouoted on a special floor extension forward oi
rhe starboard seat.

r4. Trimming tab6,-Th€ elevato. and rudder t.imming tabs
are operated by a single cont.ol (59) which works in the
natuml seme. There is a f ine ,d justmenr controt  (oo)
rnr the elera(or rabs ro rhe lef t  o l  rhrq conrrot .  Th(
aileron trimming tab (port only) controt is a rotatabte
handle f65) wirh r  lock.retease er ip.  immedrarety our-
board of  rhe €leraror rnd ruddcr t r immrng rao contror,
and.worls in thelpposite rvay to the naturat, i.€. turning
clocklvise raises the starboard winq.

r5. Inlerconnectioo of el€vator trimming trb6 and ftaps,_
When the flaps are fully io\rered they cause the aircraft
to becom€ " tail-heavy "; the flaps are, therefore, inter-
co.nected vith the elevator tabs so thar lowering of the
flaps autonatically raises the €telator tabs and count€r_
acts the " tail-heayiness ".
It is essential that the elevaror trimming tab controi
sLouu not he fotuatul o/ the central pos;tion befor€ the
flaps are lowered, or darnage tothe tab control mech.nism
may result. On most aircraft a spring catch is fitted
which allo}s the pilot to feel the centrat position on
moving the control-
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16. Udcrcrrriagc control. Raisins and lowering of the
undercaffiage and tailwheel is controlled by a lever (3r)
in the centre of the instrument panet shich has automatic
safety catches lo.king il in the UP or DOWN positions.
These .atches must be fr€€d by the catch releas€ before
the lever can be operated. Each main lheel unit is
provided with mechanical up and down locksshich auto-
matically lock the unit in the UP or DOWN position as
soon as it is fully retracted or lo$er€d. The locks are
automatically released by hydaulic power ;mmediately
th€ undercarriage selector l€v€r is mored to rhe UP or
DOWN position. Corr€ct operation of the locks is
indicated by the normal rndercarriage indicator, $ith th€
electrical circuit of ivhich they are int€rconnected.

PART'I_DESCRIPTIYE

r9. FIap codtrol.-The flap conhol leler (29) is retained in
its n€utral position by a spr;ng-loaded catch ivhich is
released for operation by depressing the knob. The
llaps ar€ interconnect€d with rhe clevator tab control
(rre para. rs). The nap indicator (36) is switched on by
th€ undercarriage indicator srlitch.

20. Wheel brakes.-Twin operating levers (+o) for the
pneurnatic $heel brakes are prorided on the control
column handwheel; th€y are compi€ssed either singly
or simultaneously to apply both brakes. The brakcs can
b€ appiied in the fully locked position for parking by
engagi.g tbe locking slide (4r). The syst€m prolides for
diferential braking by lirtue of rudder bar movemenr
$hen taxving. A hiple pressu.e gauge (rB), showing the
main supply pressure and the prcssure at each brake, js
6tted on the right of the instrumcnt panet.

2r. Flying control locking gear.-The flying controls can be
locked in their neutral position by mea.s of a triangular
springJoaded frane, hinged beneath the window ledge
on the port side of the cockpit, and r detachable hinged
nuisance bar. \Yhen not in use, the former is secured by
a strap and pin to the side ofthe cockpit, and the latter is
storved on the starboard sid€ of the cabin gangway.

ENGINE CO\TROLS
22. Throttle and mixture controls.-The two throttle levers

(46) are interconnected r!;th the corresponding mixture
conhol le!€re (j3) so tbat if th€ throttle is moved out of
the iveak mixture ouising range, the nixture leler xitt,
if in the WEAK position, r€turn to thc rich (NORMAL)
position. On Hercules XVI and XVII jnstatlations there
are no pilot's nixture conhol levers, contfol beirg futly
automatic. An economical mixture strength is obtained
by keeting at or b€low +2 lb./sq.in. boost. Pending the
introduction of a warni.g light to indicate the economicat
ouising boost nosition of rhe throttle levers, a white line
is painted on the quadrant and the lerers. On cenain
modified engines a position m;d!ay between the ctimbing
and economical cruising boost settings gives better

tJ. Undcrc.rrisge indicrtor.-On
dicator (rr) shows as follows:

AII units locked DO$N ..
Al l  uni ts unlocked . .  . .

Ilk. III aircraft the in-

Three green lights
\o lishts

All u.its locked UP.. - - Three red lights
but on the later Marks the indicator shoNs as folloNsr

All units locked DOWN .. Thre€ green lights
All  uni ts unlocked .  .
AII units locked UP

. . Th.ee red lights

. .  \o l ights
Th€ indicator switch (49) is interlocked so that it must
be on when the ignition switches are on. The jndicator
DOWN lights are duplicated (on trlk. III aircraft the red
lights are also duplicated, but not the taih'heel lighr), and
in the event of failur€ of a lamp ihe duplicate set can be
brought into circuit by pulliDg out (or plshing in) a knob
in the centre of thc dial case. In addition, counteF
cl.ckwise rotation ofthis knob operates a dinrner sc.ecn.

Undercsrrirge wrming holn snd light,--{n electrjc horn
behind the pilofs seat souods and a red ligbt bcside the
undercan;lge indicator ligbts up if bodr thrortles are
closed and the undercarriage is not locked dorvn. The
horn can bc tcsted by pressing the test pushbutton (8)
with the indicatd s$itch closed. The light goes out
ivhen the horn stops. The l ;ght  is  not 6t ted on l lk .  I I I

r l
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econony on the climb after the boost has fallen to
{a.lb./sq.in., and this position will b€ indicated by a
second white line. A friction lcler (47) is prorided for
clamping the throttles in any position to prevent
movcment due to vibration.

23. Propeller contlols

(i) Th€ speed control leveB (56), common ro all rhree types
. ofprop€lle., a.e at the rear ofthe engine control quadrant

and ar€ moled fonvard to increase r.p.m. The feathering
pushbuttons (6 and 15) for the hydratrlic types are on the
instrument panel.

(ii) The controls for the electric propell€B (if fitted) are on
the instrument pmel and are as follolsi

(a) Safety su;t.ha. Theseshould at$?ys be ON in Sisht
as they conhol the supply to the propeller pitch mech-
anism and feathering circuits. If an excessive load is
applied during any operation, the safety switch is auto-
matically throivn to OFF. If this happens th€ switch
should be r€set to ON at the end of about half-a,minute.

(b) Selector w;t.ha.-Each siritch can be noved to
three difierent positions other than the central one, in
which the propeller operates in fixed pitch. The two
lower positions ar€ for manual lNcrease and DEcrease
of the r.p.n. respectively, and when th€ slitch is moled
to either of these positions it must be held there unril the
desired r.p.m. are auained; on being relesed ;t will
r€turn to the central position. In the upper (AUTO)
position, the propeller operates under constant spe€d

lc) Feathqits r&trr?'. These ar€ noved upNard for
.apid feathering and $ill function $hatever the position
of the propeller selector sivitches. Feathering can be
efected slowly, but using substantially less cunent, by
holding the corresponding selectorsNitch dor{n to the l€ft
in the Dtlcrease r.p.m. position-In either case, wh€n the
propeller is fullr. feathered the selector srdtch should be
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Superchryer contml The control (54) afr of the throrde
lelers may be locked in either the iUEDIUNI (M ratio)
or FULL (S ratio) positkns by a spring catch ivhich is
r€leased by depressing the lev€r. On Mk. XI, XII, XIII
and XI\: aircraft the control is locked in M r.tio.

Carburettor air intrke control. The lever (55) at the
side of thc supercharger control nay be locked in either
thc COLD or \\'ARNI positions by r spring,cat.h which
is disengaged by depressing the leler. The shutters

. are hr-draulically opcrated.

26. Co*Iing gill controls,-Thc gills are opened and.losed by
handles (J7) $hich arc turned anr;c lo.kwise ro open.

27. Oil cooler shutt€rs (Mk, III sircrdt only).-The oil
cooler shutterc are operated by "Exactor" hydraulic
controls t^ rhe nghr ol  rhe pi lo ls seat.

,8. SloHunning cut-outs.-The controls (57), which are
springloaded handles, are aft of the engine conhol box
and each must be pulled and held out to stop the
corresponding engine after the throttle is closed and before
switching ofi the ignition.

,9. Priming pumps. An induction systcm primrng pump,
for use rvhe. starting, is mounted in each engine nacelle.
A three+ay prim;ng cock inside each undercaffiage
wheel housjng allows for priming sith high volatility fuel
from an outside source.

ro. f,ngine-str(er ad booster - coil pushbuttons.-These
(5 and r7) are on the cenfte instrument panel.

t r. Boost gauge revcrcsl control. If one of the boostgauges
fails, the boost gauge ofthe other engine can be used in its

" tead I 'y  pulhne our rhe honsr erustrcversi l  cnnrrnl  (28' .

OTHER CONTROLS

32. Bomb doo$. -The bomb doore are operated br a handle
(a3) which can be moved to the OPEN or CLOSED
position, after releasing the Iock, by depressins thesprins
loaded thunb-knob. The handle iscoupled rvith the bomb
release master s$itch (45) so as to rrevent the release of
bombs until the co.hol is ;n the OPEN positio..

r5
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31. Bortrb/depth-chargc rele{se cootlot.-Th€ pitot can retease
the bombs or depth-charges by means of the pushbutton
(42), provided rhar they have b€€n selected by the bomb
aimer and_rhe masrer sqirch is on. (For jer i isoning ol
bombs and depth-charges re. p.m. 67.)

14. Torp€do relers€ controls (Mk XI rnd XIII rircr.ft only) .
Two pushbuttons (39), for port and starboard torped;.
are provided on the control colunn handsrip. Each is
covered by a safery shield.

35. HeNting cootrols,-Exhaust-heared air is supptied trom
both engines via ducts, frorn v.hich branch pipes supplr
the various crew stations. The main supply is contrdliei
by a push-tul l  r .d at  rhe wins spar errrnsions on each
side ot  rh(  fuselage. The pi lot :  suppl l  is  conrrol teJ
localry by a knob (8j)  on rhe di f iuser (58) belon lnJ
slightly fonvard of his sear.

36. Landing lNm!6.-Trvo r€tracrable landing lamps i, the
porr  t r ing are . . ised and loqered br an .Eracror. .
h ldrrul ic.onrrol  leve. (06) shi .h (an be tocked jn Jn\
desirerl posirion by a springtoaded c,tch whi(h i:
rel€ased at th€ top of the lever. Either lanp can be
l ighred, the other acr ing as a resene, hy operrrrng the
rhree-posrtron snrtch (+4) on rhe pon r ide of  the (ockpi l

37. R€connaissrnce flrrc.-From three to elelen flar€s are
stowed vertically in racks on the starboard side, inme_
diatelyaft ofthe cabin, and the launchins tube is mounted
anidships on the starboard side of tbe fusetage. An
alternatire arEngement ofthree or six loaded Rare.hutes
in the mid-tu.ret posirion is fitted in certain aircraft and
a flare launching switch panel is fitted iD th€ bomb-
armcr s comPartment.

-{rn pLur.rc.{.rroN r578c, x, L, M, \ & p_ p.N.
pitot's Notes

PART I I
HANDLING INSTRUCTIONS
All handling speeds are quoted Jor aircraft s.ith the
static side of the .{.S.I. connected to the pressure hearl.
The equiralenr speeds in krors are quored rn brrckers.
Th( c^rr( iponding sFeds fur J i rcr ; f r  srrh rhe A.S. l .
connected ro th€ static lent in the side of the fusetage
are given in para.6r.

38. Manrg€m€nt of fuct snd auxitirry oit slstens

li) U'e ol batan e eocks :
(a) The pressure balance cock (A) should be turned ON
only irhen an ensine faih due io lack of fuel. rt shoutd
be kcpt ON only r f  rhe eng;n( .annor be sutpt ied orher_
w'se { ' .e.  

' t  ' rs 
pump has fai led).

(r). The $ction balan.e cock (B) should alwal,s be oFF
unless rt rs necessarv to feed either enqine from tanks
on rhe ofposi te s i l te or,  in (edain .ases: $hcn ,us; t iar \
unks.re used.

(ii) Nomat luet srncn
Thefolloiving recomme.ded procedure ensures the fultesr
possible use offuel, a.d should be srudied in conju.ction
$ith the Fuei System Diagram (Fig. a) in part V.
(a) The .acelle tatrlts should arways be filled, even it it is

lu l l  fuel  cal ,aciry,  and rheir .onrrnrc
held as a reserve unr i l  , l l  main rants are erhausred.
(r) The operation of rhe na.e[e tank cocks should bc
checked after take-oli to cnsure thar the \L,re cortrois
funcr iun corkcrt}  in f l ighr.  The rre-f l ishr (h{rk mJ} hare
been sat isfadory,  bur rhc f le lng nf  rhe s inss in f l iChl
may 

'nrer,ere 
sr th rhe muremtnr of  rhe s,r  e r"r : r rus.

(.) Take oll and Ry on the main tanks, $ith both batance
cocks ciosed and the nacelle tank cocks OFF.

!d).}.h.." ll ensine comrnences to cut throush rack of
fuel (this rdll be indicated by the appropriate fucl pressure

t7
t6



PA RT I  I  -H A N D LlNG 1NS?'RUC?'1ONS

lvarning light) open the pressure balance cock (A). This
lvill relive the engine immediately and there is, therefore,
no danger in allowing an engine to splutte. through lack
of fuel, €xcept rvhen coming in to land.

(") Pull ON both nacelle tanks.

ff) Turn oFF the pressure balance cock (A).

(g) Nacelle tank cocks should not b€ turn€d ON until
one engine fails due to lack of fuel. This ivill ensurc
that the Captain sill have a ind, amount of fuel when
th€ main tank supply is exhausted.

(r) Nacelle tank cocks should, horvever, al$ays be pullcd
ON before landing, if the suficiency of fu€l remainins
in the rving tanks is in doubt.

(iii) when awiliary luel ta*s are fued.
(a) Fu€l in the auxiliary tanks should be used earl]. i'r
flight.

(r) The order of use of th€ tanks should be so arranged
that both cngines do not rDn short of fuel simultaneoush
(ye bctow). rn all cases, rvhen one €ngine fades for
lack of fucl (his lvill b€ indicated by the appropriatc
lu€l prcssure warning light), open the pressure balancc
cock (A) which {ill rerive it inmcdiatcly. This cock
should be closed again as soon as the fresh supply has
bcen turned ON.

(4 Re.onmc ed oaet ol ue oJ aur;tiarr tanhs:

(r) whet at equal anarnt of lucl n axa;table ot .ac\ 
'idlof the sldioh balane eochr (T\ro tanksof equal capacit.v

in the outer bomb c€lls, or a r8s-gallon tanl in the
centre bomb cell connccted to cocks Dp and Ds.):

Both baldn.e cr ls must be kept oFF.

Sho.tly before the auxiliary tanks are due to run out,
change oler to the main tanks on one side and emptr
the auxiliary tank on the opposite side. Repeat this
procedure for the second auxiliarl tank. Turn Ot'F
the auxiliary tan[(s) $hen empty.

I8
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G) tftkn a srcat.r a'nout ol auxilarr ta,tA fuet i,
auitdblc at the ?oft s;de of th; sl.tion iatarce eoce:
(A rss-g.llon rank in the ce.tre bomb cell .on.ect((l
to cock Dc, and other auxiliary tanks) :
Both balance cocks rnust be kept OFF.
If a r4o-gallon tank is carried in the starboard bomb cell,
emptr the rear hrlf o[ the r85-gatlon tank 6rst, a.d thcn
cba.ge oler ro the f.onr halfi this !.ill be donc before the
r4o-sallon tank is enpty. Nhen the starboard auxitian.
ttlnk 

^ 
€mpty, open thc suction batrnce cock (B) and run

both enAines on the remaining auxitiary fuet.' Shonly
befor€ the fuel is due to run ou1, turn ON the starboard
marn tanks, clos€ the suction balance cock (B) and
exhaust the auJliary tanks on the port engine. Then
cna.ge oler to the port main ta.ks and turn OFF the

-\orE.-This ivill mean that the starboard matn tanks
sill empty first. \\hen they do, both nace e
tanlts remain as a known reserve, pius a srnall
ertra quantity in rhe port main t.nks s.hich in
the last resort can be used fo. both engines b\'
opening the suctio. batance cock (B).

lt\ Illun a xnatpr tnount oJ auitiat), tank Jn.t is anit-
abk 04 th. \tarboa,d ,idp ol lhc su, tiun batau. i.k:
(A r4o-eallon tank in the starboard bomb cel and t$o
SS,gallon tanks in the port boftb cell):
Both balance cocks nust b€ kept OFF.
l \  l ' .n lhc po. l  au\ i l iarv rrnls are emnr\ .  npcn rh( .uc, i , r ,
hairncr coc\  (B) anJ run I ,nrh enr:rrc.  

^n 
rhr rer larrrrrrg

fuel. The procedure deta;led in (z)abolc then applies, but

l4I rIthen a tg|-galanta"h hthe centpbon$ c.tt;r.o,ne.ted
to.o.h D., o, a 2g5-gallox tank i .onn..kd to .o.k Dr,
aa.l ho otlt?t au,ilar| ta*s aft.a,tied:
. \s rr l  r rd (r)  , l -o\c,  e\ .epr rhd hc .u!  r ;on br ldnce co(t t
rB) musr he O\ f rom rh( r ime ̂ r  f iAr ch,nsing 

^r(r  
ro

the auxiliar\' tdnk. Shonlv before the auxiliary ta.k is due
r9



PART I I ,HANDLING I  N ST RU CI: ION S

to run out, the main tanks on the opposite side should
be turned ON, the suction balance cock (B) turn(d
OFF and the auxiliary tank eahausted on one enginc.
The final residual fuel ilill then be in the pon or
starboard main tanks according to th€ bomb cell ;n
which the auxiliary tank is carri€d.

(iv\ EnetsencJ Aelation ol s)ins luet tank: : '

In the €vent of a rving tank being damaged, the following
sequence of operations should be carried otrt :

(a) Turn ON th€ suction balance cock (B).

(6) If fuel remains in the damaged tank, turn OFF the
rnain tank cock (C) on the good side so as to use up any
renaining fuel in the danag€d tank.

(c) {'hen the ensines cut*:

Turn OFF th€ main tank cock (C) on the danas€d sid€.
Turn ON the main tank cock (C) on the sood side.

(d) $'h€n the engines cut asain*:

Pull ON both nacell€ tank cocks.
Turn ON th€ main tank cock (C) on the damaged side.
Turn OFF the suction balance cock (B).

* Or earlier if consider€d advisable.

(v) Operutioa ol awiliary oil ta*:

After tbe first two houre of flight and thereafter €very
hour, the handpunp should be operated so as to supply
each rnain oil tank $'ith about one gallon of oil.

PART I  ]_I ]ANDLI NC ]NSTRUCTIONS

(ii) If Rotol electric propelters are 6tted check :
Master srvi tches . .  . .  ON
Feathering switches .. NORMAL
Selector switches . . .. AUTO

(iii) Check that undercarriase selector lever is tocked DOWN.
(iv) Switch on undercarriage and flap indicators and rest

undercarriage saming horn and light (if fitted).

40. Strrting engin€s .nd wrrning up
(i) S€t pilot's engine inaster cocks (Ep and Es) O\ and the

pressure balanc€ cock (A) OFF.
(ii) Set ensine controls as follows I

Thottles I inch open
Mixture controts (if 6tted) . NORMAi
Propel ler speed controls . .  . .  HIGH R.p.t I .
Supercharger control MEDIUM
Carburettor air-intake control .. COLD
Co{l ing si l ls . .  OPEN
Oil cooler shutt€re (N'lark tII air$aIt

I

CIosed

39. Plelimintries

(i) Check fu€l cock settings in fuselage:
\Iain tank cocks (Cp and Cs)

(iii) Ha!€ each engine rurn€d slot!t).b]- hand for at teast
two relolutions of tbe propeller, in order o cnsure mat
oil \rill not cause a hydraulic tock of pisro.s or steeves.

(n, It is not necessary to prime the carburctrors unless the
aircraft has becn standing for a lveek or mor€. If neces_
sa ', this must be done $ith the pressure batance cock
(A) oN.

(r) Hish rolatilit] fuel (Stores ref. 3,+A/rrr) sbould be used
ror prtmrng at a'r temperatures belos freezing. Instruct
the ground cretf to Nork the inductior s)srcnr prmrnF
pump until the suction and deliler).pipes are prinert.
Thic mJ\ be judscd I ' !  !n in,  r . ! "e i , ,  r . ,Lr"nce

(ri) SNitch ON the ignition and press the srartcr and booster
oi l  p! .hburtons simukaneoudy ror er(h erre;nr in run,
I  urning per 'ods must nur e\(((d 20 ,rcurd. .  s i rh a ro

secoods Mit bet\reen each. The ground cres rri pr;mc

Au\iliary tank cocks (Dp, Dc and Dt
Suct ion balance cock (B) . .  . .

. .  On

..  of f

. .  of f

. .  of f



PART I I  HANDLING /NSTRUCTIONS

the induction system of each engine $hil€ it is benrg
ttrrned, and the engine should stan after the follotling
number of strokes if cold:

Air temp. 'C : +3o +2o +ro

7 t2

4 8 18

3
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(iv) With the propeller cont.ol fully forward opcn the
throttle fully and check take'ofi boost and static r.p.m.

(!) Throttle back to marimum rich cootinuous boost and
test each magneto in tDrn. Th€ drop should not €xc€€d

A.M. T!?e B (sna ) punp
Normal fuel I +
High volatility fuel

b'pe Kao (ta,sc) punp
Norrnal fuel
High volatility fu€l

42. Check list b€fore trxying
Brake pressur€ .. . .
Hatches ..
Fuel
Pressure h€ad heat€r

,oo lb. /sq. in (ninn.) .
Closed

ON
(vii) Release the starter button as mon as the engin€ 6res.

It ivill probably be necBsaryto continue priming afrer the
engin€ has fi.ed and until it picks up on th€ carburettor.

(viii) As soon .s the engine is runnins sadsfactorily, rel€as€
the booster coil button and get the ground c.erv to screw
do$n the priming pump, turn OFF the priming cock
and close the cowling door.

(ix) Open the engin€ up slowly to r,ooo r.p.n. and $arn up

4r. Testing engin€s .nd installrtions

While uuning up:
(i) Che€k temperatures and pr€ssur€s, and test operation

ofthe hydraulic system by lowering and raising the flaps.
NorE.-The following comprehensive checks should he

carried out after repair, inspecrion, other than
daily, or otherivise at the piloCs discretion.
Nornally they may b€ r€duced in accordancc
with local instructions.

AJto @oni"g 4 to at least r5cc oil temperature and
r2o'C cylinder tenperature, for each engine in turn:

(ii) Open up to r,5oo r.p.m. and exercise and check opera-
tion of the tlo-speed supercharger. (On Mark XI, XII,
XIII and XIV aircraft this Nill not b€ possible.) Oil
pressure should drop mornentarily at each change.

(iii) At naximum weak continuous boct (but in rich mixture)
exercis€ and check operation of the constant-speed

43. Check list before trkFofl
T T|imdng tabs .. AII neutral
M-Mixture controls .. NORMAL
P -Propeller controls . . Levere fully forward

Master switches ON
Selector switches AUTO

F Fuel pressure balance
cock . .  . .  . .  oFF (down)
Superchargerc .. MEDIUM
Carburettor air intakes COLD

F Flaps .  .  . .  2o'down
Auto-pi lot  . .  . .  Coct OUT

Clutch-IN
Main switch-OFF

Gil ls. .  . .  . .  On€-third OPEN
Oil coolershutters(Mk.
lll aircraft only) .. Open as necessary
Throttle lever friction
device .. . . Pulled back.

44. Tikeoff
(i) At ,9,ooo lb. get the tail 1vell up and count€ract any

tend€ncy to sBing right by use ofthe rudd€r. Ifneces-
sary, the starboard throttl€ should be opened slightly
ahead of the port throttle.

(ii) At 33,ooo lb. and orer, the tendency to swingright is nore
pronounced and the aircraft should not be pulled ofi th€
ground at a speed lo{e. than 85 m.p.h. (75 knots) LA.S.

I

,J
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( i i i )  Increase speed ro r25 n.p.h.  ( r ro knots) r .A.S.,  which ;s
the safety speed1{hen taking ofl without flaps, then throtrlc
backtocl i rnbingboostandreducetocl inbingr.p.m. \ \ ' i rh
2oq flap, satety speed is rr5 m.p.h. (roo knots) LA.S.

(iv) At a safe h€ight of 600 8oo feet raise the flaps.

45. Clinbing
The speed for maximum rate of clirnb is initialtl
r30 m.p.h.  ( r r5 knots) LA.S.

46. Cenenl flying
(1) Stab;lit! : Th€ aircraft is directionally sod longitudinalll

stable, \rith only slight stability on the clinb. Laterally,
depressing a n'ing causes the nose to drop, rvith sloi'
recolery of the wing.

(ii) Cortl,rr: \Yhen Rying in bumpy w€ather, pilots nay ex-
perience a slight "kick" on the controts, originating froln
the elevator and rudder. This does nor interfere in an!
wav ni th rhe conrrol  of  the arrcratr  and can be ignoreJ.

(],ii) Chanse of t/;n:
Undercarriage down .. .. )iose slightly doirn
Flaps down . . Nosc up

The change of trirn on lolering flaps is reduced by rhe
permanent interconnection of rhe €levator trimming tabs
with the flaps, bur is nor entirely eliminated. It is
esscntial that the elevator trimming tab control riorll
not be latM,d o/ the central position before the flaps
are lo$ered, or damage to th€ tab control mechanism
may result. OD some a;rcraft a spring catch is fitted
nhich al l^ \ i  rhr  p i lot  ro i ( t t  rhe ,enrrat  por i r ion o, l
moli.g dre control.

(i\) FItnA et Io ainpecds : At speeds below r25 m.p.h.
( ! ro knots) LA.S. ; r  h more ple,rsant to f l !  Ni ththei laps

(t) oit .oatel shruus lyalk III and.a, ant: \,ihe^
operating iD cold air cond;tio.s, the shutters must be
used to haint:in a normal oil inlet tcmperature. If left
fulll ofen in lert cold conditions th e coolets $ill freeze and
gile high temperaturcs, in shich case the shutters must be
closed fullv f,,rashort period and then partiaU\ ,,l,eDed

PART ] I  HANDLING 1NS7'RLCTIONS

+7. SbUing
(i) The stall vith flaps .nd undercarriage down is normal.

One $ing usually drops fairly quickty, and as th€ aircraft
heels over, the nose falls below the horizon.

lii) Sta ins s?eeds h n.p.h. (h,tot') I.A.S. :
28,ooo lb. 34,5oo /r.

Flaps and undercarriage up. . 70 (60) 78 (67)
Flapsand undercarriage down 58 GO 6a (5s)

I
I

4f,:

+9.

Diling

Check list b€fore lrnding
Auto-pilot . .

Brake pressur€ . .
Carburettor air intakes
Gills
Elerator trimming tabs

cock OUT
Main srvitch-OFF
,oo lb. /sq. in.  (minm.)
COLD
CLOSI'D
)ieutral
(see pa.a.4o(i i i  )

l iuperchars€rs . .  . .  I \ 'EDIUII
Reduce speed ro 

'40 
m.t .h.  (r ,o Lnors) LA.S.

t  - [  ndercarr iage DO\\ N{.heckb) t igh|}

r ' ,  1."5\e rh.  Drorel l ( r  sD.ed confols ct  
'he 

cruis ins *ninc 0nd
r\ ' ' r \  e le.r i ic  propel le^) rhe 

- l rcror 
s$i , ,h.s 

'n 
the AUro

('t No,e heorrnes, occuB tr .peeds in .xces oI approximet€lt
28o m,r h (245 lnots) LA.s. and increNs prcere$rveiv $'h
speed. Uhen .nrerirs rnd durins .he early
ii,er€fo.e. fte elevdoatrimm€r hi,$ not be ustd to reli€ve the
plsh force requircd on the conrrcl column lf, in €merc€ncv,
ihe trimmer is us€d to ossist recovcn, care i3 ncc€ssdrv lo rvo'd
the puu-ou! Lrc€omins too mpid .s specd falls ofi

i
I

lI \li\tur€ controls . .
P Propeller controls

F luel
Flaps ma\' bc loilered n) the
n.p.h.  ( '  ro knots) L,{ .S.
Reduce speed still further to
LA.S.

F l'laps

and hoin)

^*ORf,{ALLevers full) forward
Selector switches
AUTO

tale{1T position at r+o

r?o n.p.h.  ( r05 knots)

l 'u lh l )O\\ 'N
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50. Appro3ch

(i) Recomm€nded approach speeds in m.p.h. (knots) I.A.S.

85 (7s)
Glide . .  roo(ss)
Flapless ensine assist€d .. Io5 (9o)

(ii) If a flapless approach is necess.ry, trirn
com€ in loiv ivith pl€nty of €ngine.

(iD
(iiD

PA R! I  I_ H AN D LING lNSTRUC?1OAS

53. Berm aPprooch
(i) The reconmended speeds (n.p.h. (knots) I.A.s.), r.p..,.,

boost (lb./sq.in.) and flap settinss ar€:

M.intainine h€isht
F;n1l

Preriminary Maneuvring *"..a.r,m.ncuvfl ng rvrrn u/cdown

Engine assisted eo (8o)
ro5 (9o)
rro (951

I
l

Speed
FIaps

r30 ( !  r5)
r50

r30 (rr5)
r5o

roo-ros (85-eo)
40" at  O.M.B.
Lower fully at
I .M.B.5 r . Misltnding

(i) The aircraitwill climb with undercarriage and flaps do'n.
At 28,ooo lb. speed should b€ 90 m.P.h. (8o knots) I A S.
until the flaps have b€en raised.

Raise the undercarriag€ immediately

lf the elevator tab control is aft of 
^eutral 

it may be
wound forivard to centml, but must not be forced past
this position until the flaps have been .aised.

(iv) Raise the fl.ps a little at a time at a safe height of about

52. After landing

(i) Raise the flaps and op€n the cowlins sills.

(ii) To stop the engin6, head the aircraft into wind and allo\r
tho engines to cool: then open up gradually and run for
five seconds at -zlb./sq.in. boost. Close the throttle
slowly to give 8oo r,ooo r.p.m., run at this sPeed for t\ro
minutes, th€n pull the slo$-running cut-out controls.

{iii) Switch OFF th€ ignition after the en$ne has stopPed.

(iv) Close the oil cooler shutters (Mark lll aircraft only) and
turn OFF all fuel cocks.

(!) Oil d;h1t;on (.ee A.P. 2o9S):
The dilution period for these aircraft is 4 minutes and the
operation should b€ carried out at an engine speed nor
erceeding 

' ,ooo 
r .p.m.

(ii) For chang€ of trin se€ Pa.a. 46(iii).

(iii) Approach at 600 feet over the O.tr{. Beacon, rcoucrog ro
roo ltet over the I.M. Beacon.

Nortr. Altimeter r€ads So feet at roo feet.

(iv) Signal strength is best shen Rying parallel to the beam
and weakest when flying away from it.

Boost

. fo\ l

Fully forward
(AUTO)

27
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Pilot's Noks

PART I I I

OPERATING DATA

f,ngine Drta: Hercdes XI (Mk. III rircrsft only)

Frd.-roo octane. (The redu6€d linitations for use ,ivith

87 octane fuel ar€ sho{n in brackets.)

O'l-See A.P.r+6+/CaZ.

EngirP linitatio$:
Trdp. C.

Boosr Oil
lb,/sq,in. C!l- inld

+61(+5)

+3X+21) 27o eo

PART I I I_OPERATING DA'TA

j5. Engine D.ra: H€rcules VI, XVI rd XVII
(i) rr./.-roo octane. (The reduced limitations for use i!'tb

87 octane fuel are sho$'n in brackets.)

{}" ' .<",**r  +3t(-2}) 27o

(ii) O,?. See A.P.r46+/Ca7.
(iii) Ensine lin;tat;on' :

Rpm.
['IAX. TAKE-OFF
TO r,o@ FT. . . I l  2,8oor

l{AX. CLIMBING ltl 2,4oo
r HR. LlMlT . .  S 2,r .d2,4oo)

MAX. R|CH . .  11)
coir t ' r t r tous. .  s J '4oo

r lAX. WEAK . .  \ l l
Cott t t l tuous..  sJ '  4-

COMBAT . .  M] ^
s MINS. LlMrT..  SJ26@
.2,9oo on Hercules XVII cnsin€s.
twcak niiture on H.r.ules XVI and XVII enein€s is obiained

by kcepine,i or b€lorv + 2 lb.hq.in. boost.

OIL PRESSURE:
NOR\IAL . .  8olb.hq. in.
MINIMUNI . .  . .  - ;7olb.Aq. in.

MINM. OIL TEIIP. FOR TAKE-OFF .. . . 5'C.
f,IAX, CYLR. TEIIP. FOR STOPPI^"G I:NGINES 4o"C.

56. Flying limitNtiotrs
(i) Tbese aircraft are desisned for ma.culres appropriate

to a medium bomber and care must be tak€n to avoid
inl'osing excessive loads in recovery from dives and in

t

Tedp. 'C.
Bo.st O'l

lb./sq.in. Crl- inlet

+81(+t

(D

(it

(iii)

+6(- l2 l )  27o(2so) 80

-,t(zdo) 
,7o(,sc) 80

8l( 1 5) 28o ,oo

R,D.m.
\IAX. TAKT].OFF
TO 

',ooo 
FT. II 2,8oo

MAX. CLIMBINC MI
I HR. LIMIT ql2'5@(2'4oo'

\ IAX, RICH , .
CONTINUOUS

IT.\X. IIEAK
CONTINUOUS

coI lB.{T. .
s MINS, LI f I IT

OIL PRESSURE:

NTI\*II. OII- 'IT]]IP. FOR TAKE,OFF'

fIAI. CYI,R, TIi}IP. FOR S'I'OPPI\C

28

turns at high speeds.
Spinning and aerobatics are not permitted.

6D Mannm Aee6 in n-t.h. (Eflox\ I-A.5.
Divins (A.U.W. ,.lot! 3a,5oo lb.) .. 3ro (28o)
Divins (A.U.W. aD@€ 34,s@ lb.) .. ,8o (ras)
kish lisht low€rcd .. .. .. 23o (2@J
Und€r€aFiss€ DolvN rao (r2o)
Flaps dosn ro tak€,ofpGition .. rao (!rol
Flaps fuuy DOW^" .. .. .. rzo (to5)
Lodins lmps low€red t@ ( 8s)

29

IiORIIAL

5C.

P.r t I I I

(ii)f I INI] IU]I

D\(;r \_lis



( iii) ) I d\intn ueisht' :

(a) Malh III a;r.tult:

Take,ofi and straight flyins
-{ll forms of fl)ing and landing ..

PAIt 'L '  I ] I  OPERATI^"G DATA P,4RT I  I  I  _O PE RAT I  NG D A'T'  A

trconomicNl flying Ge. curves Page 32)
Cbhtbits:
Fl \  at  

' lo 
m.p.h.  { ' I5 lnurs) LA.s.  in r i . l '  mi \ ruR ur

maximum clinbing boost and r.p.m. Change to S ratio
$hen boost has fallen by 3 lb.hq.in. (]lark III and x

To inprore fuel consunptnrn, if temperatures are not
ercessire, the boost should be follo$ed back tvith the
lhrnrr le, .  rar  rs rhc e.an.mi.al  . ru is ing buusr t^.r l r 'n
(Hercui€s vI or XI), or to the midNa) position (Hercules
XVI or li\-II). ,{ rveak misture clinb at full load is not
recommended, but rvhen used change to S ratio whe.
boost htrs fallen by 2 Ib./sq.in.

(a) 'rh€ recomm€nded speeds rn.p.b. (knots) I.A.s. are

59

(b) Ha* x, XI, XtI,,\III and XIV anoalt:
Trke-od and srnighr f l ) ;ns 3o.5oo i l .
-{ll forms of flying and landing . . . . 3o,5oo lb.
.\.'orE.-On )tark X, XI and XII aircraft on which

Ilodification \.'o. P.r603 has not been emtrodied
the maximum A.U.N. is j4,5oo Ib.
The maximum landingrveight forall Nlarks \rhen
used for train;ne purposes is 29,ooo lb.

( ,v) Bonb .leatan(e aiel.\ :
(iD

r55 (r35)
. .  r4o (r,s)

. .  ,60 (rao)
r45 !5o t r25 r30)

(r) Fly in leak mixtur€ and NI ratio at thc maximum
perrnissible boost (oo sorne aircraft this position of thc
throttlc lever is indicated by a white line on the Ier€r
coinciding rvith a f'ointer on the quadrart, pending thc
inrrod'rcr !  n ,J J srrni ls l ishr)  and reducr speed b\
rer lucins r .p.m.,  $hrch mar b( as lus as I ,M6 i f rh is Ni l l
g i 'e r le ' rccomm.n, l . . t "p.e. l .  I r  ar  r .doTr.p.m. rh.rcom-
mended speed is e\ceeded, reduce boost.
(c) Dngage S ratio tlhen the recommended spccd clnnot
be mai.tained at 2,+oo r-p-n. (2,5oo r.p.m. on llark lll
}ircraft ifusi.g roo octane fuel),but not below r5,ooo feet.

(ii;) On flark III aircraft the use of warn air intakes rvill
.ot appreciably aiTect air miles per gallon, but on the
later flrrks the] Nill be reduced by abDut 5j"i,.

( r r )  The . t lect  o i  cm,l l  g i l l  ^ tenings $l ,en . ru ic ing i ,

3r

Mediu,a oid h;sh ahitudes:
Fully loaded (ounvard joumey) . .
Lightl) loaded (homeivard journey)

For nasimnm range
For marinum €nduranc€ . .  . .

Dn'ing
Climbing

(,)

5r-. Position crror conectiom

** '  l ' -  , : "  r+o ,so rzo reo
ro t r3o r to r50 r7o r9o 2oo

2oo ,2o 2.1o \m.p.h.
22o 24o 27. J LA,S.

ut rro r2o r30 r45 r6s r7o r9o 2oj  lknots
rro r20 r30 r45 r6s r to r90 zos 23o l . t .A.s.

r2ro86!2

\orE. When rhe A.S.I. is connecred to the static rent
th€ abole corrections to airspeed can be igno.ed.

Maximum pcformrnc€

arklII a x an./aIt:

Cli,"hins : \am.p.h. (ttj knots) I.A.S.
Chansc to S ratio \\'hen the boost has fallen by 3 lb./sq.i..
(\Ik. X aircraft: rl lb^q.h.)

C'D,r6at r Use S ratio ifthe boost i. lI .atio is 3 tb./sq.in.
belo$ the ma\imum permitted.

.  .  3+,5oo lb.

( i i )

.lo
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60. Fuel csprcities and consumptioB
(1, Ca,a.ities

Trvo fronr wing tanks
Two r€ar rving tanks
Two nacelle tanks .. . .

DATA

Total

(b\ Long-larye (totdk):
With or" r4o-gallon tank
lvith oru r8s-gallon tank . .
lvith orr r4o-gallon ta.k and

t@ ss-gallon ranks . .
With t@o r4o-gallon tanks . .
lvith 

'," 
2gs-gallon tank ..

With on" r85-gallon rank a.d
orl' r+o-gallon rank ..

'r'"i:
. .  . .  Sgogal lons
. .  . .  935 galons

. .  . .  r ,ooo gal lons

. .  . .  I ,o3o gal lons
. .  . . I ,o45gal lons

. . 3oo gallons
. . 334 gallons
..  I16 gal lons

. . r,o7j gallons

. .  r ,3o5 gal lons\Iith rhree r85-gallon tanks ..
(ii) Her.utes xt (Malh III anoat ontr) fuer rcnsrnpt;on,:

(a) The approxirnat€ total consumptions in RICH mi!_

Bootl

+61
+3|

R.p., .

!9]_Tlr_e arrrcrnare rotal consumfrions (ea s./hr.) in
wEAK mi\rure are as fol ld$s:

Nl .ario at ro,o@ ft. S raiio di rs,@o ft.

R p m R.p.m.

_3

2,4oo 2,2oo 2,ooo z,+oo z,zool z,o*

| \1, , -  
' -  ,*

-  ,o7 e8i02
,6 85 8t

:6 18 ?e 06 q7 8i96 q8 ?e 06 87 8i
67 51 7J oo 8t  75

For every 2,ooo fr. aro,. rhese heighrs add 
' 

cr ./hr.
Fo. every ,.ooo lr. ,?to@ the,e heiei,ts A&./ ;sa .ihr.

33
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PART' I I I ,OPERATINC DATA

(iti) Hq.ut.' Vt, XrI and XVII Juel .onsunpt;o"s:
(a) The appro\imate total consumptions in RICII
mixture are as follo$s:

PART I  I  I_OPER,]TI  NC DA'] 'A

Before lorvering flaps
.{fter lo{cring flaps. .

At 26,ooo lb.-engine ,ss;sted
At 26,000 lb.-slide
At z6,ooo Ib.-fl apless-engine

ass$ted . .
At 29,ooo lb. enginc assisted
At z9,ooo lb.-glide
At z9,ooo lb.-flapless engine

assisted . .

(6) The approximate total consumptions (salls./hr.) in
WEAK mi\ture are as follo$s:

For every r,ooo [t. arole heishts quorcd add ! gall./hr.
For elery r,ooo ft. ,"/.a heigbts quoted dsdn., + gall./hr.
. Fdllerculs XVII encocs thcse lilruies should bc incrcased br

Strtic vent speeds

The folloNing table shoivs the various handling speeds in
m.p.b. and equivalent knots for aircraft $ith thc _{.S.L
con.ected to the static rent:

.  .  r5o r3o

..  r . lo rr5

lb.lsq.ia.
+8

239

MislanJins

95 d5

95

r ro r15 95 roo

r5o rto
r5o r3o
r3o rr5

95

Bearn approach ;n;tial

Beam approach-final

Diving

6r.

Cruising (Mediun and high altitudes)

Leigh light lowered . .
Undercariage dosn
Flaps down to T.O. position
Fiaps ful ly dowr . .  . .
Landing lamp lowered

Economical nyins:
Clinbing

Ful l l  loaded . .  . .
L ight ly loaded..  . .

Cruising (Lo! altitudes)
Vax. rangc
ftar. endurance

Dnginc failure durins takc-oll

Single engine night . .  . .

Fuel jettisoning:

Flaps up
Flaps down 20
Flaps ful ly down .  .  . .

Tafte-ofi speed (mininum) ..
Safety speed no flaps
SafetJ speed-zo' Rap
Climbins speed (initial)
Flyins at loiv aiNpceds (2o flap)

Stalling speedsr
At 28,5oo lb.  a l l  up
At 28,5oo Ib.  a l l  dorvn . .
At 

-1.{,5oo lb. all up
At 3.{,Soo lb. all down . .

. .  95 6j
r35

..  85 90 75 -8o

..  95 roo 85 90

. . 8o-9o 7o 80

r5o r3o

165 r45
r50-r55 r30 r35

r25

L'3o

l l rlio ar 5,ooo ft.r S niio Jr r5,o@ fi.

R.p.m n.n m

34
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Pilot's Notet

PART IV

EMERGENCIES

62. Engine frilure duing trke-off
(i) \!ith Raps 20'down th€ aircraft can be held straight if

r15 m.p.h. (roo knots) I.A.S. has be€n attained.

(ii) Any bombs, depth-charges, or torpedoes should be jetti-
soned. The prop€ller of the dead engin€ shoutd be
feathered and the gills clos€d.

(iii) with the starboard ensine fail€d it should be possibte
to climb away at about 3r,ooo lb. \Yith the port engin€
failed performanc€ is slightly inferior.

63. Engirc failue h flight
(i) Turn ON rhe fuel presure balance cock (A). If the

dead engine does not nick up, showing that the fuet pump

's 
not the cause of  fa i lure,  rurn OFF rhe cock. t f  i r  is

desired to run the live engine on the tanks in the oppcite
wing, it is necessary for the crerv to open rh€ suction
balance cock (B).

(ii) .Th€ propell€r of the d€ad engine must be feath€r€d ard
the gills closed.

(iii) Fly in trI rario at z,5oo r.p.m. and +Jl lb./sq.in. boost
(Mark I I I  a i rcrafr) .  or  r .4oo r .p.m. and I  o tb. /sq. ;n.
boosr ( l r rer  ] larkb).  ar  

' . |5 
m.p.h.{"otnors) LA.S. ( t f

using 87 octane fuel the r.p.m. and boosr are 2,4oo and
,j lb./sq.in. respectively for alt Marks of aircnft.)
If re€essary to mdntain height, speed may be r€ducedto
rro rn.p.h. (ro5 knots) I.A.S. Cylinder temp€ratures of
the live engine musr be watched and the gills opened as
necessary. They should not be opened excasivety as
performance det€riorates. If temperarures do rise too
high, increase speed.

PART IV EMERGENCIES

Climbing boost and r.p.m. should not be exceeded except
to prevent dangerous loss ofheight. Intropical conditions
r25 n.p.h.  ( r ro knors) LA.S. is the speed for mininum
rate of descent.

(iv) To maintain heighr at climbing power rvhen using
roo octane fuel, weightmust be reduced to approximat€ty
28,5oo Ib. by jettisoning all bombs, depth-chargcs, or
torpedoes, and, if necessary, sone of the fuel load (rea
Para. 68).  At  r2o m.p.h.  ( ro5 knots) I .A.S.,  i t  should
be possible to maintain height at 2,ooo feet at this weight
in temp€rate conditions. With full rudd€. trim a small
amount of bank is required at rhis speed to reduce

64- Ferthering

(i) Rotol ele.t/;e tropcllels:
(a) Set the feathering switch to FEATHER.
is available, close the throttle Srst and then

(If tirne
use DEC.

R.P.M.)
(r) Close th€ throttle immediately.
(.) Set th€ selector ssitch c€ntral.
(l) Switch oil the ignition only wh€n the engine has

(ii) Rotol htdlaulit ttopelen:
(a) Set th€ propeller speed control fullv back through the
gate.
(r) Close the throule immedi.tely.
(.) Hold the button in until feathering is completed.
(1) Sn'itch oli the ignition onlv ilhen the engine has

(iii) D.H. Hrdtonati. p/opetl?/':

(a) Hold the bDtton in only long enoush &' cnsure that ;t
, ra\s in h!  i tsel f i  rhen relea"e i r  so rhar 

' r  
(an sfr ins oul

when ferthering is corntleted.
(r) CIose th€ throttle imnediatel)..
(.) S$itch od the ;gnition only $hen the engnre hrs

36 .t;
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65. Unfeathering

(;) Rotol el.cnic prc?etkrc:

(a) Set rhe throttlc closed or slightly open, the propelt$
spced conbol full) dorvn and switch on isnirion.
(r) Set the feathering switch to NORTI_\L and hold thc
sclector sifit.h to INC. R.P.NI..until about r,ooo r.p.m.
are reached. l'hen set the selector siritch to AUTO.

(ii) Rotol hNrcutc prape e^:

(a).Set the throttle closed or slightly open and switch on

(r) Set the p.opeller speed control just forea.d of the

(.) Hold the button in until normal consrant-spe€d
operation is resumed. If unleathering does not start
\rhen the button is depressed, set tbe propeiler speed
control slightly foNard (to take up backtash).

{iii) D.H. q'dtonati p/o?.Uen:

(a) Set the throttle closed or slishdy ope., the p.ope er
spe€d control fully back and switch on igDition.
(r) Hold the button in until r.p.m. reach r,ooo to r,3oo
(.) If thc propeller does not return to normal constanF
.peed opcrat ion.  ot€n rhe throrr te s l ighrty.

66. Undercanirge emergency op€ntion
(i) If the undercaniage cannot be lorvered in the normal

s'ry, either bv the engine-driven pump or the hand_
pump, it may be lo$ered by the independent emergencl
hydraulic s)stem in the follo$ing manner
(a) Leave thc undercarriage selector lerer DOWN.
(,) Opcrate the catch retease to fre€ rh€ r€ver (82) ne.r
tbe handpump. Raise the le'er to the Ef,'IERCENCY
(upper'most) position and leale jt there.
(.) Lo$er thc handpump handte to eng.gewiththecatches
at the base of the pump.

(d) Operate rhe ha.dpump. At least z5o double sftot{es
are required.

P,4R7' I I '  L f , I  I . )  RCE NC l  ES

-\'-orr. The enersency svstem Nill onh lo\verthc under
cariage. If Nill not raise the u.dcrcarriage no.
operate the flaps or bomb doors. ,\fter using
the emergenc) slstcm the ieler near the hand
pump may be returned to the nornat position
tor an rttempt ro lolrer the iaps, butthis!.i not
be successful jl the original failure of the nair
hldraulic system $as duc to loss of oil.

(ii) Should the green lights of the indicator not appear irhen
the undercarriage is bei.g lo\rered normally, it can be
ascertained that the locks are e.gaged by using th€ han.t-
pump rvith the select,)r teler set to EN{ERGENC\'.
The high rcsistance $hich w;ll finally be felt on the pumt
handlc is an indication that the jack pistons are at the
end of their travel and thar thc folding lin[s are pastdead
ccntre, ;t bcing safe, drerefore, to land. Except f,,r this
casc ot emergenc!. use of the handpump ;s not to be
encouraged whe. the ensine pump is functionins

67. Bomb snd Depth-chsrge jettisoning

( i )  open rhe bomb dooro.

(ii) Jettison any snall bomb conta;ners frst bv operating the
srvitch (75) on the starboaid side of the cockpir.

(iii) Jettison the bonbs or depth-charges by puil;ng thchandte
(z) on the po.t side of the instrument panet.

(nJ Close the bomb doors.

68, ruel iettisonins
( i )  Fuel  ;n the four nain tanks only mar bejet t isoned by

6rst unscrcrving the ajr Icnt rahe $heel (5r) on the lefr
of the instrument panel four turns and then rotatine the
jettison vahe r{heel (52) ;nnediatcly abole to open.
On later ai.craft tbe two \ahes are operated by a single
control. ,\fter jettisoni.g, the valves must b€ closed to
maintain buotanc). or prevent fire. They can bc closed
if necessar! shen oniy part of the fuel has been

.tn 39
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Th€ .verage ntes ofj€ttisoning are as follor$:
(a) Flaps up at  roo m.p.b.  (8s knots) LA.S.:  roo sal lons

(r)  Flaps loNered 20-at  rz5 m.p.h.  ( r ro knots) L.{ .S. :
Ioo gallons in 20 seconds.
(c) Flaps fully down at 80 m.r,.b. (7o knots) I.A.S.: roo
gallons in rS seconds.

Parachut€ €xits
When abandoning the aircraft by parachute the main
entrance hatch and the starboard push-out panel irnmcdi
ately aft of the beam guns should be used as exirs. -{
foot lever at the starboa.d side ofrhe main enhance hatch
enables the door to be opened independe.tly of the door
release handle. To gain access to th€ starboard push-out
panel, a wooden guard or cover, fixed to the frarne by
press-nuds, mucr be pul led a$ay. The cover h
inscribed PULL oFF COVER FOR ACCDSS TO
I'N{ERGENCY EXIT.

Crash exits
In addition to the foregoing exits, roof exits are provided
in the pilot's cockpit and at the sextant station. In the
lormer, tivo outwardl'.-opening doors in the coc*pit roof
are released by a central lever and in rhelatter rhe sextant
dorne is rel€ased for opening do$nrvards by either of two
spring-loaded bolt levers at the front and rear of the
mounting. Thes€ erits, together xith the other un-
obstructed exits, can be used by the creN in the eve.r

Airi se8 rescue equipm€nt

,\ "J " type d;n€hy is stoNed in the starboard engine
nacelle and is secured b.'" a painter of r5o lbs. breaking
strengih. It hay bc inflated and rclcased by anI of the
folloiring methods:

{ar l lJnusl l !  h\  t , r l l i re r l , ,  hJnLl l (  in, ide r \ (  tu.c lasc ar
the top of the rcar face of the main spar, on thc exrreme
starborrd sidc. -\ sustx;ned direct pull to$ards the
.entre of the aircrali is necessar!.

PART ]L '  } :  I IERGENCI E S

(r) B) ripfing the fabric patch on the r(,p surface of the
starboard !v;ng, about 2 feet fron the fus€lage side.
immediately behind thc main spar. This exposes a
handle Nhich is retained in spring clips immediatell
belolv the prtch. A sustained pull up\rards ,nd inbodd

{c) r\utomaticalll by tioodins of the immers;on s\Litch iD
the starboard enginc nacelle.

(i;) Certah a;oati bale a s'nsli sto$age for the dinghr per-
mitli.g ooly thc folk'\rinq items ro be stosed with the
dinshJ: tonping{rp bcllo\rs, leak sbf'pers and drosue.
On tbese ai.craft th. rem,iD;rg air-sea res.ue equipnrenr
is carried i. a T]pe j aod a Typc i emefgency packs
(Stores Relerences z/-.C.lryts 

^nd iry3t respectilely),
thesc being stowed in the fuselage againsr the front spa..
Their contcnts are sifen in the current Appendix A f.r

t i i , r  on mosr air . r r r ,  h. \efer rh( J insh) .ompJf lmcnr is
Iarger, haling the rear porti.n of the stonag€ floor
stepped down, and , special emergencl pack is carried io
the stepped-do$. portion of the stowage aDd s€cured to
the dinghy life-line by a lanyard. In addition, a Type 7
cmergency pack ;s stdvcd inside the fuselage, alt of the

72. Flotrtion gear

Founeen in€atable notation bags are stoNed at the top
of the bomb cells. These bags a.e inflated frorn thrce
COg cylinders sto\ed in the porr and starboard inner
planes, rlhich are discharged separately by pulli.s each of
three handles contained;n.1 box l t tached 10 thc.car of
the spar ceDtre section aod colered hv an inscribcd re,r-
ofi l'atch.
An inmersion s$rtch, mounted immedirtely aft of the
front rurret, automatic.ll) inflates the €otation bags lvhen
immeFed in salt $ater, but in !ie$ ofthc time lag and the
facl that th€ bomb doors mal collapsc upon impact unlcss
supported, the hags should be ;nllated bv means of the

69.
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manual controls while still in the air. Before innatnrg
the flotation bags, the bomb dooc must be open€d and
bombs, or depth charg€s, jettisoned .nd rbe dooB then

NorE.-Flotation g€ar is not ntted rvhen rorp€does are
carfled.

73. Difchins

(i) Bombs, depth-charges, or torpedoes should be jettjson€d
and th€ bomb doors th€n closed.

(ii) The mid-under turr€t on Mk. XII and xl\. aircraft
should be r€tracted.

(iii) The notation bags should, if pcsible, be inflated at t€ait
five minutes before ditching, but not above 3,ooo fe€t in
altitude- A member of th€ creiv should check by
examination through th€ r'indorvs at the rear end of the
bomb cell that the bags have been properly indated and
adlise the captain accordingly.

(iv) Flaps should be lower€d 3o".

74. Turr€t extenel rotrtion

To gain access to them ;n an emergency, the front (iffitted)
and rear gun tur€ts can be rotated to the centr.l position
by means of nearby external rotation valves ir the hydraulic
supplylines on the port and starboard sides of the fuselage

Each valve is brought into op€ration by forcing a wir€-
lo€ked oil supply change-over lever into the ON positioni
the turret can then be rotated in eith€r direction by
operating the leveron the other end ofthe valve unit.

75. Firc extitrguish€rc

Each engine nacelle is fitted ivith a craviner-type fre
extinguishing system operated by a corresponding push-
button ( r 9) on the instrument panel- Automatic op€ratio n
is by impact and g.ality srvitch€s insid€ the fuselage.
One or more portabl€ extinguishers ar€ stowed at con-
lenient puints withio the fuselage.

\ IR PrBLrcar()N r578e, K, r ,  M, N, & p.-P.\ .

Pilot's Noks

Fuel system diagram . .

PART V

ILLUSTRATIONS

,ie.
Pilot's Instrumenr panel

Cockpir  'p.n sid(

Cockpit-starboard side (from above) . . 3
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KtrY TO ]oA. ,
r. Bomh steering ibdicalor.
2. Bom6ld€pth charsc jenison contol.

3, Auto-controh pressuE sauge.
4. Insttument dting pancl.

s. Stari€r !6d booste. coil pushbunons-port rneme.
6. Prcpcller feathering $rnch port engind.
?, Pof €nsinc spccd indicator.
8. Undrrcsrrilge \ramins horn ic$ pDshbutt n,

9. !'ucl contcnts aauses Pushbutton.
!o, \\'inds.run rviper contrch.
rr. Undercd.riage indicator.
r:. Boost llausF (nro).
!3. Srarboard cnginc sDe€d indicator.
r4, Cr-'li.de. tcfrpeDture saugcs (n\o).
rs. Prop€ller fealhe.ins s\irch $aibo,rd cnaine.
!6. Oil tarl lo$-lcvcl $arnins lishts (n$).
r7. Stdnefu nd booster.oil pushbuttons-stlrboard ensine
18- Pneunatic P.essure gauge.
19. Fir. cxt'nAuisher pusht'ultons (t\ro).
20. A'r temper.turc aaugc.

22. F'uel p.essu.e Na..rng lights (i\!n.

2a. Flar€ Iaunchins \urnios lisht.

26. Oil pressure g.uses (tuo).
2t. Oil t€mperaturc s.ugFstarboaftl.nsinc.
28. B@st aauae r€Yc.sal control,
29. FIap control l€\er.

3', Undcicfriagc selector ler.r.
32, Ruddcf ptdal-tarbo.rd.

33. \\'inds€reen de-icins punp
34. Oil tcmp€.aiure sause-port ensin.
35. Rudd.r bar adjustmcnt Nhe.l.

37, CoNling sill codtols (t\rc).

38. Interconm. microphonc pushbuttoD.

39. frlp.do release pushbuitons ln\ol.

+r. Brrkc lo.king slidr.
+2. Bomb r.lcase pushld!)n.
43. Bomb doors .onirnl.
4,{. Lr.dirs l.mns sNnch.
.rs. Domb mister s\nch.
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1578c, K, L,  M, N & P-P N

2nd Edit;M.

WELLINGTON rI ,  x,  xI ,  x l l ,  xrn & xlY
IncorDoration of this Amendment List must be c€rtiGed bv

insettine date of incorporation and initials in the sPaces

orovided on the ;nside front cover of the Pilot's Notes.
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I I I

48

sa (iii)

55 (iii)

56 (ii)

s9 (ii) (r)

Anend the ehole of the p@g|aph
by sticking over the gummed sIiP

,errt " 70 lb./sq.in " for minirnum
oil pressure and substitute " 65 lb.l
sq.in."

D?Lt" " ?o lb./sq.in." for ninimum
oil prsurc and tlrrrttst " 65 lb /

,4ual by sticking over the gummed
slip supplied herewith.

,.rete " r,8oo " in lin$ 6 dd 7 and
ssbstitute " r,650 ".

lms,rd by sticking th€ gummed slip,
sutplied herewith, over the corre-
soondins Donion ot the diaqram to
amend ifrd oFF position of suction

I I I

I I I

Fig 4

l-ffr this Amendnent L;st t'j inside back cover of Notcs.
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