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INTRODUCTION

(liote.~ This Introduction and Sections 1 and 2
are also issued separately as "Filot's lNotes" ).

1. The Blenheim IV is an all-metal low-wing monoplane fitted with
two lMercury XV engines and variable-pitch airscrews. It is designed
and equipped for day=bombing duties and accommodation is provided for a
crew of three, consisting of pilot, bomb aimer or navigator and gunner
or wireless operator,

2. The fuselage is of monocoque construction throughout, alclad
being used for the skin, stringers and formers. The main plane is a
two-spar stressed-skin cantilever structure with alclad covering and
spars having alclad webs and laminated booms of high-tensile steel; it
is constructed in thres portions, the port and starboard outer planes
and the centre plane, and is tapered in chord and thickness. The centre
cvlane is built into and forms an integrel part of the fuselage, the spars
being continuous through the fuselage. The fin and teil plane are canti-
lever structures constructed mainly of alclad, and the rudder, elevators
and ailerons have a tubular spar, alclad plate ribs and fabric covering.

3. An inward-opening door on the roof forward of the gun turret and
a short ladder inside provide the means of entry to the rear cabin and
turret, and the pilot's cockpit and the bomb-aiming station can be enter-—
ed through a sliding hood over the pilot's seat. Footrests and handgrips
and & non=-slip welkway on the main plane are provided on the port side.
The nose of the aeroplane is covered with transparent panelling and the
pilot with his controls and equipment is accommodated on the port side
forvard of the main plane front spar. At a lower level and extending
from the front svar right up to the nose, is the equipment for the bomb
aimer or navigator, which includes two folding seats. Emergency exits
on each side of the pilot are provided in the transparent panelling., A
seat for the gunner is incorporated in the gun turret, which is of the
hydraulically=-operated Bristol type, and the wireless equipment is loca-
ted aft of the turret.

4, The alighting gear consists of two retractable underrarriage
units, one under each engine nacelle, and & non-retractable castering
tail wheel unit. The undercarriage units are operated hydraulically
and, when retractinug, swing backwards and upwards into the engine nacelles
leaving a small ssgment of the tyre protruding. Flectrical and mech-
anical indicators and a buzzer in the pilot's cockpit indicate the posi-
tion of the units, Each undercarriage unit has two Vickers oleo-
pneumatic shock-absorber legs and the tail wheel unit has a single Dowty
oleo=pneumatic leg. Dunlop pneumatically-operated brakes, with differ-
ential control by means of a relay valve connected to the rudder controls,
are fitted to the wndercarriage.

5. The ailerons and elevators are operated by means of & control
colum with a spectacle~type handwheel, and the rudder by pendulum~type
redals, pivoted at the top. A ground adjusted trimming tab is fitted
to each asileron and, for directional and longitudinal trimming, tabs
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controllable by the pilot are inset in the trailing edges of the rudder
and elevatcrs; the rudder tab, in addition to its trimming function is
arranged to glve an automatic servo action. Mk.IV auto-controls are
fitted and dual controls may be installed side=by-side with the main
controls. Hydraulically-operated split-trailing-edge flaps extend
from the fuselage sides to the ailerons.

6. The two lbrcury XV engines are installed im nacelles at the
outboard ends of the centre plane. Long-cord cowlings are fitted over
the engines, the exhaust collector forming the leading edge, and con-
trollable gills that govern the flow of cooling air are fitted round the
trailing edge. Fuel is carried in two main and two long range tanks,
the main tanks being fitted between the spars of the centre plane, on
each side, the long range tanks being similarly fitted in the outer
planes. The fuel is supplied to the engines by engine-driven pumps
but there is a sufficient head of fuel for gravity supply. Fach engine
has a separate oil tank and oil cooler mounted in the nacelle. The
engines may be started either electrically or by hand.

7. The armament consists of & fixed Browning gun, mounted in the
port plane and controlled pneumatically from a pushbutton on the pilot's
cantrol colum, a lewis gun in the gum turret and various alternative
bomb loads. The main bomb load is carried under the fuselage in cells
in the centre plane; the cells have spring=-loaded doors that are opened
by the weight of the falling bomb. Practice bombs can bs carried on
light=series carriers secured to the bottom of the fuselage aft of the
main bomb celle and flares can be carried in small cells at the centre
plane roots.

8. A 12-volt 500-watt gemerator driven by the port engine provides
for lighting and general services, including two landing lamps in the
leading edge of the port outer plane, bomb relesase and fuzing, pressure
head and gun heating, camera motor, undercarriage indicators ete, Two
accumulators are provided, one for engine starting on the starboard
floor of the front fuselage and the other for the general services on
the port side forward of the turret. Other equipment includes an F,24
camera, (.22 camera gun, signal pistol, oxygen apparatus, valise-type
dinghy, first-eid outfit etc.
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SECTION 1

. ‘ CONTROLS AIND EQUIPNMENT

T 1
LIST OF ILLUSTRATIQNS I PILOT'S COCKPIT
Introductory

3

Genersl view of cockpit, looldng forward sescesccesssssssscnsaces

Inst?'unent I];:;'lil in iozikgi.t P L E R PR L S R Ly e 5 s B e Ty oy I S, S,
Pilot's coc s poT O T E T T TR PR T

Fuel k trols in pilot's cockpit at the end of this Section; a key to the items referenced is given
cock controls sssessssstsanasesssssnsaas

faci. each illustration. ZExplanatory notes, where nscessa on
Sl : d V.P. ng P ’ LY s
Fuel jettison, air intake, carbursttor cut-out, an the function and operation of particular items are given in this Section.

1. The layout of the flying and other controls and equipwent

B Lo

8irscreWw CONLIOLlE ecceecccosssssossasosnssssncsssesssevancsnnenne &

Pilot's cockpit, looking aft eeeeces: toscosnccesscssssreccecconns 6 el and il

2. The fuel and 0il to be used with the Mercury XV engines are:-

Fuel (Outer tanks ..... 100 octane fuel
(liain tenks ...... Specification D.T.D.230 (Storss Ref.34A/59)
01l eeseveconsvasaseasss Specification D.T.D.109 (&' :res Ref.344/

Aeroplane controls

3. Control colum.- Aileron control is obtained by rotation
of the spectacle-type handwheel at the top of the control colum -(12);
elevator control is obtained in the rormal marmer. The handwheel
incorporates a breke operating lever (19) and a spring-loaded cateh (18)
for retainming the lever in the "on' position for parking is fitted
near the lever pivot point. The cetch is engaged by operating the
brake lever, pressing down the catch and releasing the lever; the catch
is then held in position but will spring out of the way when the brake
lever is preased down. In cormection with parking, attention is
dravn to A.4.0. 4,114/38 in which are listed precautions to be observed
when parking aeroplanes with differentially-controlled brakes. The
button (22) on the handwhesl controls the firing of the fixed gun in
the port outer plane.

Rudder control.- The rudder is controlled by pendulum
pednls (9), pivoted at the top. For leg reach, the pedals sre
adjustable by means of a handle (78) at the bottom of the instrument

. . panel.

8. Trimidng tab controls.- The trimming tabs are controlled
by handwheels on the right-hand side of the seat at the forward edge;
the larger, outboard wheel (5) is for ths elevator tabs and the
smaller, inboard wheel (6) is for the rudder tabs.
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The elevator tab handwhesl should be rotated forwards to the position
marked NOSE DOWN to counteract slight tail heaviness, and vice versa,
and the rudder tab handwheel rotated forwards to ths position marked
TURN STARBOARD to counteract any slight tendency of the aetoplane to
turn to port, and vice versa. In the case of the elevators, when the
wheel is rotated forwards, the trimming tabs are raised and the air
striking the tab exerts a dowrmward force on the elevators and relieves
the pilot from the prolonged effort of holding the control column
slightly forward. The rudder tab operates in a similar manrer but
in addition, has a servo action, the control linkage in the rudder
being arranged to move the tab, at any setting, in the opposite directior
to the rudder movement. Indicators {26) and (27) at the starboard
side of the instrument panél show the position of the tabs; the
starboard indicator (26) is for the elevator tabs.

6. Undercarriasge and flaps (hydraulic) controls.- Raising and
lowering of the undercarriage units and of the flaps are controlled
from spade—grip push-pull handles on the right-hand side of the
pilot's seat. The forward handle (49) controls the undercarriags
and is shielded by a hinged cover to prevent its inadvertent use;
the after handle (51) controls the flaps. In addition there is a
selector handle (53) controlling a valve that directs fluid either for
the operation of the turrst or for the operation of the undercarrisge
and flaps.

7. The turret canmot be in operation at the same time as the
undercarriage and flaps and before the undercarriage and flaps controls
are operated, the selector handle must be pushed fully down. The
undercarriage and flaps can then be lowered by pushing down their
control handles or raised by pulling them up. When none of the three
services is required to be in opsration the selector handle should be
in the central or off position, thus returning the fluid direct to
the return ciwcuit. The flaps handle has also a central or off
position but this should be used as little as possible, especially
when the flaps are in the raised position. in off position is not
provided for the undercarriage handle.

8. In the event of failure of the engine-driven hydraulic pump
(or failure of the port engine, by which the pump is driven) the
undercarriage and flaps can be operated by means of a hydrsulic hand
pump which is worked by a handle (3) on the right-hand side of the seat.

9. Undercarriage position irndicators and warnine buzzer.- The
up and down positions of each undercerriage unit are indicated by red
end green lamps at the ends of the indicators (71) ard the movemsnt of
each unit is shown by a pointer moving along a slot betwsen the lamps.
When the undercarriage is fully retracted a red lamp at the forward
end of the indicator for each unit is illuminated. Immediately the
locKs for the retracted position are released the red lamps go out and
the downwards travel of the undercarriage units is indicated by the
pointers. When the undercarriage units are fully down the green
Yemps are illuminated. The switch (29) for the indicator lamps is
fitted on the instrument panel.

10. An electrical warning buzzer in the noss of the aeroplane
sounds if the throttle levers are moved back more than two-thirds
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of the way from the full-cpen position with the undercarriage
retracted. The buzzer remsins in operation with the throttle levers
in this position so long as the undercarrisage remains fully retracted.
The throttle buzzer switches are interconnected electrically with
those for the top undercarriage switches so that the red lamps and the
buzzer go out of action simultaneously.

11. Undercarriage ground safety links.- In order to presvent

inadvertent retraction of the undercarriage when the aeroplane is on
the ground, ground safety links are provided for fitting to the radius
rod knee joints on the undercarriage. A red streamer is fitted on
sach lirk to enable the pilot to see from the cockpit if the lir¥ has
been left in position, before taking-off.

12, Flaps pogition indicator.- A wechanical indicator (66)
on the port side of the cockpit shows the position of the flaps
by means of a pointer moving along a slot.

Engins controls

13. Throttle and mixturs controls.- Two throttle control
levers (64} and two mixture control levers (63) are fitted on the
port side of the cockpit. The gate markings and positions for the
levers vary according to whether type A.V.T.85E or A.V.T.85MB
carburettors are fitted to the engines. In order to prevent movement
of the levers owing to vibration, a friction adjuster for the stiffness
of the controls is fitted at the side of the quadrant.

14. Fuel cock controls.- The fuel cocks and the cocks on the
valance pipes between the suction and delivery pipes for each engine,
are controllable by means of M.R.C. cables led from two handwheels
and two levers mounted as a unit on the starboard side of the cockpit,
immdiately aft of the navigator's seat (see figs.4 and 6). The
handwheels (104 and 103} which are painted red and green for port and
starboard respectively, control the fuel cocks, and the two levers {106
and 106) marked S and D for suction and delivery respectively, control
the balance cocks. When the levers are in their forward position the
cocks are ON., When the outer tanks are empty and isolated from the
fuel system, an engraved plate indicating these conditions is bolted
to the existing bracket immediately above ihe fuel control unit.

15, Fuel jettison control.- The fuel in the outer {long range)
tanks is to be jettisomed prior to landing. The outer tanks are
provided with jettisoning cocks and fuel escape pipes, the port
escape pipe being shown in the frontispiece, under the port outer wing.
The jettisoning cocks are pneumatically operated by the fuel jettison
control lever (98) which is mounted at the top of the control bank,
on the port side, behind the pilot's séat (see figs.3, 5 and 6). When
this lever is moved to the ON position both outer tank cocks are opened
and remsin open until the lever is returned to the OFF position, or
until the,air pressure in the system is reduced to 70 1b./sg.in.
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When this figure is reached a cut-off valve automatically closes and
retains sufficient pressure in the pneumatic system to ensure correct
functioning of the brakes. It is important, after Jjettisaning the
fuel, that the jettison cocks should be closed before the actual
landing is made. The reason for this is that although the fusl may
have stopped flowing from the jettison pipes, in the air, fusel
remaining in the tanks may find its way out of the pipes when the tail
touches the ground, with a possible danger of fire.

16. Fuel priming pumps and starting magneto switches.- The fuel
priming pump and the starting magneto switch for each engine are
mounted in the engine nacelles.

17. Alr=intake shutter controls.- The air intake shutter control

levers are mounted second from the top of the control bank on the
port side behind the pilot's seal (see figs.5 and 6) and have red and
green knobs (99) for port and starboard respectively. They control
the supply of either hot or cold air to the carburettors and should
be pushed down to supply hot air.

18, C ttor cut—out controls.~ The carburettor cut—out
controls isea figs.5 and 55, which are mounted second fram the bottom
of the control bank on the port side behind the pilot's seat, have
red and green lmobs (100) for port and starboard respectively and are
shielded by a spring=-loaded cover to prevent their inadvertent use.
When the controls are pulled the fuel supply for slow runming is cut
off thus enabling the engines to be stopped after the magnetos are
switched off.

19. Boost control.= An over=ride lever (97) for the automatic
boost control unit is mounted on the right side (see figs.l and 2} of
the pilot's instrument panel.  The operation of this lever permits
the employment of a boost pressure of + 9 1b,/sq.in. for the purvose
of take-off,

20. Alrscrew pitch controls.- The airscrew pitch controls are
mounted at the bottom of the control bank on the port side of the
pilot's seat (see figs.5 and 6), and have red and green knobs (101)
for port and starboard respectively. The controls should be pulled
out to put the airscrew in coarse pitch.

21, Cowli ills controls.— The opening and closing of the
cowling gills that govern the flow of cooling air for the engines
are controlled by a handwheel (54) on ths right-hand side of and
behind the pilot's seat (see fig.3). To close the gills the handwheel
should be rotated forwards.

Seating, exits etc.

22, Pilot's seat.= The pilot's seat (7} is constructed to
take a seat~type parachute and has hinged armrests, the right=hand
rest (56) being arranged to hinge back and the left-hand rest (59)
to hinge upwards. The seat can be adjusted for height by means of
a long lever on the left-hand side of the seat; the lock for fixing
the eeat at any desired height can be released by twisting the grip
at the end of the lever.

A.P,1530B, Vol,I, Sect,l

23. Bomb—aimer's seat.- This seat (2) is mounted in the nose
of the fuselage, on the starboard side (see figs.l and 2) and is
hinged along its starboard edge, the seat folding upwards. It is
secured in its folded position by a spring-loaded trigger positioned
along its aft edge.

24, Safety harness release control.- In order to allow the

pilot to lean forward without undoing his safety harness (55), a lever
{52) on the right-hand side of the seat is connected, behind the

seat, to a catch on a spring-=loaded drum on which the ende of the
safety hammess shoulder etraps are wound, This type of safety harness
is not yet fitted to all Blenheim aeroplanes.

26. Cockpit hood.- Beit from the cockpit can be made by
sliding back the hood over the pilot. The hood is secured in the
closed position by a catch lever at the forward end.

26. ENERGENCY EXIT WINDOWS.- On each side of the pilot there
is a window (92} that can be opened upwards and outwards and used as
an ewergency exit. To open the window, ‘press in the catch lever {91)
and 1ift it up. The windows should be opened only in an emergency.
A paxrt of the emergency windew on the port side can be slid baclkwards.

27. Bomb=-aimer's hinged window.- A hinged window (gee fig.1)
is provided in the bomb-eimer's compartment, in the nose of the
fuselage, on the starboard side, and is secured by a latch at each
front and rear bottom corner. This window (112) hinges upwards
and inwards, a catch on the underside of the roof securing it in the
open position.

28, Direct-vision window.~ This window (113) is fitted on the
port side of the pilot's cockpit (see fig.3), and is operated by
means of the crank handle, bevel gear and screw mechamism (114)
mounted irmediately below its left-hand bottam corner. The window,
opening upwards and outwards, is secured in its closed position by
means of a hand operated scalloped nut and a screw which is engaged
in e pivoted guide block, the crosshead at the outboard end of the
screw engaging in a double hook fitting attached to the bottom right-
hand corner of the window.

29. Bomb-pimer's emergency exit.- A removsble panel in the
floor, in the nose of the fuselage, aon the starboard side (see fig.l),

and irmediately below the bomb—aimer's seat {2) provides means of
exit for the bomb-aimer, in emergency. This panel {115) is secured
by a spring-loaded bolt which can be operated either from inside or
outside the aeroplane, by means of T handles housed in recesses in
the urper and lower surfaces of the panel, at its starboard edge.

30. Sun blinds,- Fittingsfor sun blinds are provided on the
roof of the cockpit.
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Operational equipment

31, Vacuum change-over control.=- The artificial horizon, the
direction indicator and the turn indicator on the instrument flying
panel are operated either by a venturi on the outside of the fuselage
or by a vacuum pump on the port engine. In the event of failure of
the pump or of the port engine, the venturi can be selected by mesans
of the change—over cock control (21) on the port side of the
instrument panel. The vacuum available is shown on the gauge (20)
above the cock control.

32, DBomb and flare release controls.- The bombs are released
and fuzed electrically. The main (or bomb=eimer's) firing switch
is in a canvas pocket positioned at the forward end of the bomb-
aimer's compartment, on the sturboard side of the starboard window
panel whilst the pilot's firing switch is mounted on the port side
of the cockpit, immediately aft of the pilot's bomb switch panel.

33, The pilot (and the bomb-aimer when occupying the cockpit)
can jettison the whole bomb load as the control panel, which is
mounted on the port side of the cockpit, in line transversely with
the control columm, is within easy reach of both of them. The
panel contains:=

(1) Yaster supply switch
(1) Selector galtchboxes
(1iii) Jettison switch
(iv) Fuzing switches (nose-and-teil)
(v) Flares switch in jettison lead

When flares are carried, the flares switch {72} must bs in the UFF
position to prevent the flares from being released if the bombs are
jettisoned. Until the master switch (76) is placed in the ON
position, bomb releasing cannot take place.

34, To ensure correct assembly of the electrical circuit, each
selector switch is numbered and the number is reseated at the plug
cormector for the bomb carrier. The wiring system provides for
stations 1, 2, 3 and 4 practice bombs to be under the same control
switches as stations 1, 2, 3 and 4 sighter bomb or flares. ‘'hen
a bomb is chosen on the selector switch the indicator lamp on tie
jettison switch is illuminated showing that

{a) The release circuit is electrically sound, and that
(b) The electro-magnetic release is cocked

‘he lamp will remain illuminated until the bomb is released.

35, Fuzing gear.=— The fuze wires attached to the bombs
register with slots in the fuzing umits mounted at both ends of the
bomb carrier and are retained by a pendulum hoolt which is electrically
operated., The position of the nose=and-tail fuzing boxes in the
No.l and No.2 carriers varies for each particular size of bomb and
care must be taken that these fuzing boxes are correctly set.

. A ‘
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36, Landing lamp controls.= Each landing lamp in the leading
edge of the nort main plsne has a completely independent electrical
circuit and is controlled by a switch (61) on the port side of the
cockpit, In the central position of the switch knob, both lamps
are off and, when the switch knob is moved inboard or outboard, the
inboard or outboard lemp is illuminated respectively. The lever (67)
on the inboard side of the throttle and mixture control quadrant,
controls the dipping of both lamps; to dip the lamp beam the lever
should be nushed forward. As the lemp is spring=loaded towards the
dipped nosition, a gate for holding the lever in the aft position is
provided on the lever quadrant.,

37. Ocygen eguipment.-— A standard oxygen regulator unit (28)
is fitted on the starboard side of the instrument panel and a
bayonet union socket (57) for ths low pressure supply to the oxygen
mask is located forward of the airscrew pitch controls.

38, Uireless remote controlg.=- A standard controller (60)
to provide the pilot with control over the wireless equipment is
fitted on the port side of thse cockpit. The upper lever of the
controller, which operates the change=over switch of the wireless
unit, should be pushed forward for "receive"” and pulled back for
the wireless unit can be switched off by moving the lever to the
central or off position, The lower lever, which operates the
tuning circuit of the receiver should be pre-set before taking—off
but can subsequently be used for any fine-tuning adjustment that may
be necessary. The serrated central lknob on the controller is a
remote volume control; it should be turned clockwise to increase
the volume, and vice versa. In some cases, according to the type of
wireless unit fitted, only the send-receive control is connected up.
The combined microphone and telephone socket is fixed to the front
edpe of the pilot's seat.

"send";

39, Signsl pistol.~ The signal pistol is mounted on the
starboard side of the cockpit and fires through a tube (1) extending
to the lower surface of the fuselage., Stowage for cartridges is
rrovided on the starboard side forward of the main plane spar.

40, Signalling switchboxes.- The identification switchbox (85)
nrovides for independent or simultaneous use of the upward and
dovmvard identification lamps through the morsing key or, alternatively,
a steady illumination from either or both lamps, and the identification
swritchbox (88) for morsing or steady illumination from the formation-
¥eeping lamps; on the switchbox (88), only the down switch should be
used. The spring pressure on the key may be adjusted by disengaging
the lock at the upper left-hand corner and turning the ring until the
required opressure is obtained when the lock should be released to
engage in one of the slots.

Flying control locking gear
41, The flying control locking gear is stowed on the port side
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of the fuselage above the main plane rear spar, The procedure for
locking the flying controls is as follows:-—

{i) Holad the control colum in the central position.

(1i) Attach the gear by means of the bracket between the two
lornger struts to the left-hand portion of the wheel,

{iii) Secure the aft end of the strut to the eye attachment on
the fixed structure behind the pilotis seat.

(iv) Fix the hinged clamp to the bottom of the control columm.

(v) Fix the C—clamps to the rudder pedals.

liscellaneous equipment

42, Fire extinguishers,- A fire extinguisher is fitted above
the main plane front spar behind the pilot and another is fitted on
the starboard side forward of the entrance hatch.

43, First-sid outfit.= A first=aid outfit is stowed on the
sterboard side forward of the entrance hatch.

44, Camsra gun loading handle.- A loading handle for the
G.22 camera gun, which can be mounted under the nose of the fuselage,

is fitted an the right-hand side of the seat. The handle changes
the film and gets the shutter; an indicator showing the number of
exposures made is fitted at the side of the handle.
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General view of cockpit, looking forward
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Key to fig.l

General view of cockpit, looking forward

Note.- TFig.l is intended to give a general idea of the layoul of
the cockpit. To avoid obliterating the illustration with reference
marks, not all thel items shown are referenced, but only the primary
items, or those that do not appear or ere not guite in their proper
perspective in figs. 2 = 6, Obvious items, such as the control
colurm and seat, where they also appear in figs. 2 - 6 are not again

referenced.

l. Signal pistol firing tube
2, Bomb-aimer's seat

3, Hydraulic hand=-pump handle

4.
Sa

112.

114.
115,
116.

Shield over undercarriage control handle
Hlevator trimming tab handwheel

Rudder trimming tab handwheel

Pilot's seat

Ingine control quadrant (see fig.3, items 63 and 64)
Rudder pedals

Compass

Control column

Instrument panel (ges fig.2)

Bead =ight

Brake operating lever parking lock

Brake operating lever

Vacuum gauge

Vacuum change-over, venturi to pump

Gun firing button

Fngine data plate

Head lamp switch

Bomb firing switch

Bomb jettison switch

Flare snd practice bomb selector switches
Bomb-aimer's bomb firing switch (in pocket)
Pilot's telephone and microphone socket (see fig.6)
Hinged window in bomb-aimer's compartmsnt
Direct=vigion window in cockpit
Direct=wision window operating mechanism
Bomb-aimer's emergency exit

Bowmb-gimer's (or navigator's) oxygen socket
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Key to fig.2

Instrument panel in cockpit

2. Bomb=-gimer's seat
B, Fngine control quadrent (see fig.3, items 63 and 64)
11. Compass
1%3. Instrument panel
18, Brake operating lever parking lock
19. Bralke vperating lever
20, Vacuum gauge
21. Vacuum changs-over, venturi to pump
22. Gun firing button
26, THevator trimming tabs position indicator
27. BERudder trimming tab position indicater
28. Pilot's axygen regulator
29, Undercarrisge indicator lamps switch {on panel)
0. Auto=controls cut-out switch (on panel)
#1., Fixed gun heating switch (on panel)
35, MNavigation lamp switch (on pansl)
34,  Auto—cantrols mains switch (on panel)
55, Ihgine magneto switches (positioned centrally below instrument-
flying panel)
37. Instrument-flying panel
38, Boost pressure geuge, starboard engine
39. Boost pressure gauge, port engine
40, (il pressure gauge, oort engine
41, (il temperature gauge, port engine
42, C0il pressure gauge, starboard engine
43, (il temperature gauge, starboard engine
44, FEngine speed indicator, port engine
45, Thgine speed indicator, starboard engine
46. Auto—controls steering lever
47. Brake triple pressure gauge
62, A.S.I. pressure head heating switch (on panel)
657. Landing lamp control levexr
68, Bomb nose-snd=tail fuzing switches
69. Compass card holder
71l. Undercarriage position indicators
72, Flare and practice bomb selector gwitches
74. Bomb selector switch
97. DBoost control over=ride for talke=off
117. Ventilation tube

N
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Instrument panel in cockpit
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Pilot's cockpit, port side

70.

114.
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Koy to fig.3

Pilot's cockpit, port side

Hydraulic handpump handle

Rudder pedals

Control columm

Brake operating lever pariking lock

Brake operating lever

Shield for undercarriage control handle
Undercarriage control handle

Flaps control handle

Turret or flaps-undercarriage sslector handle
Cowling gills control handwheel

Safety harness

Armrest, starboard {shown hinged up)

Oxygen socket (hidden by seat; see fig.5)
Armrest, port (shown hinged up)

Wireless remote control (front end)

Lending lamp switch

Mixture control levers

Throttle control levers

Bomb firing switch

Flaps position indicator

landing lamp control lever

Bomb nose-and=tail fuzing switches

Compass card holder

Bomb jettison switch

Undercarriage position indicators

Flare and practice bomb selector switches
Flare switch

Bamb selector switch

Bomb release master switch

Handle for rudder pedal leg-reach adjustment
HEmergency exit window

Fuel jettison control lever

Pilot's telephone and microphone socket (see fig.6)
Socket for supply to turn regulator system (position for)
Direct-vision window operating mechanism
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. ‘ Fusl cock controls in pilot's coeckpit

l. Signal pistol firing tube

3+ Hydraulic handpump handls

25. Ingine data plate

58. Lever for opening starboard emergency exit window
7fe Case for maps

1

<&

EC B0. ‘edge for dual engine controls
L S . - 83, Adr temperature gauge
g . b : N L 85, TPormation=-keeping lamps silgnalling switchbox
- 1 [ e 87. Auto-controls clutch lever (position for)
% SR % ; 88, Identification lamps signalling switchbox

- : ' 89. Autg=controls control cock (position for)
' 90. Auto-controls attitude control (position for)

92. Ihergency exit window, starboard

9%, Auto=controls speed lever (position for)

94, Auto-controls re=setting switch

95, Camera suoply socket
102, Ingine temperature gauges
103, Fuel coatrol cock control handwheel = port
. ‘ 104, Tuel control cock control handwheel = starboard

105, Fuel suction balance cock control lever

106. TFuel delivery balance cock control lever

Fuel cock cortrols in pilet's cockpit

=] = =
2 T
{ —
—— i .
|

2
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83
80

SFOT.L FiG.d
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Key to fig.5

Fuel jettison, air intake, carburettor cut-out
and V,P, airscrew controle

57. Pilot's oxygen socket

92, EFmergency window

98, Fuel jettison control lever

99, Adr inteke shutter control levers

100, Carburettor cut-out controls

101, V.P. airscrew controls
111, Socket for supply to turn regulator system (position for)
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Pilot's cockpit, looking sft

3., Hydraulic handpump handle

5, DIlevator trimming tab handwheel

6., Rudder trimming tab handwheel

7. Pilot's seat

25, Ingine data plate _
48, &hield for undercarriage control handle
54, Cowling gills control handwheel

57. Oxygen socket (see fig.5)

58. lever for opening starboard emergency exit window
79, Navigator's seat

80, ‘'Wedge for dual engine controls

s ©
18
== (o)
= (")
3

a;’ 85. Formation-keeping lamps signalling switchbox
o 87. Auto-controls clutch lever (position for)
ﬁ 88, Identification lamps signalling switchbox
= 89, Auto—controls control cock (position for)
] 90. Auto—controls attitude control [position for)
- A 92, Boergency exit window
/4 H 93, Automcomtrols speed lever (position for)
4 & 94, Auto-controls resetting switch
é 95, Camera supply socket
9 =4 98, TFuel jettison control lever
Tg 99, Air intake shutter control levers
ot 100, Carburettor cut=-out controls
i 10l. V.P. eairscrew controls

102. Ingine temperature gauges

103, TFuel control cock control handwheel, port

104. Fuel control cock control handwheel, starboard
105, Fuel suction balance cock control lever

106. Fuel delivery balance cock control lever

107, Fuel contents selector switch

108, Fuel contents indicators

109, Sliding roof

110. Pilot's telephone and microphone socket

®)
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Volume I

[ SECTION 2,

INTRODUCTCORY MOTES

| 1. The information given in'this paragraph is complementary to the
description of the equipment included in Sectdion 1:-

(i) Hydraulic system.- This system is employed to operate
the retractable undercarriage and the flaps. 4n engine-
driven pump, mounted on the port engine, is employed to
work the system normally but a hand operated pump is
provided for use in the event of the normal pump failing,
or if it is desired to operate the hydraulic system whilst
the port engine is stationary.

! (ii) Flaps.~ These are of the split trailing edge type and can
be set at any position over their range of movemgnt. The
i "e effect with the flaps fully down, is (a) to increase drag
[ and so steepen the gliding angle for approach and (b) to
L' ' increase the 1ift coefficient and so reduce the stalling speed.

! -'III‘ m.- Viith this peroplane normally loaded (up to 12,500 1b.)
L i the use of flaps for the take-off is not vitally important
but when loaded for long range (14,500 1b.) 16° of flaps

down must be used,

(ii4) Tab trimmers.- Trimming tabs are provided on the elevator
" and rudder. They are powerful in operation but a very fine

adjustment can be obtained by means of the controls, They
muist not be used for manoewvring as large stresses can be
set up without being apparent on the flying comtrols. The
elovator tabs should not be used to assist recovery from &
dive except in emergemcy when they must be used very slowly
and carefully.

(iv) Variable-pitch airscrews.- The airscrews are of the two

pitch type, i.e. Fine and Coarse, Fine pitch is always

used for take-off, for climbing on one engine and when

approaching to land. Coarse pitch is used for all other
'f (".\ conditions of flight, except when throttled well back when

fine pitch miy give smoother TUnning.

(v) lEixture control.- The mixture control of each engine is
] automatic., Iach mixture control lever has two effective
I * positions only, i.e. NORMAL (automatic rich) and WEAK
- (automatic weak). The adjustment of the mixture strength
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to meet varying conditions of altitude is effected
by the automatic unit on the engine. The control
lever must be kept in the NCORMAL position when the
boost pressure is more than + 1% 1b,/sqg.in., At and
below this pressure the control should be mwoved fully
forward to the WEAK position; the control lever is
returned sutomatically to the NURAL position by the
closing movement of the throttle lever.

{(vi) High boost control.- Thic aeroplane is provided with
an over=ride boost control which when orerated allows
the automatic boost to be increased from the normal
maxi mum of + 5 1b./sq.in, to over-ride maximum of
+ 9 1b,/sq.in. It is for use during take=-off when the
aeroplane is loaded for long range flight (14,5CC 1b.).
The control is operated by means of a lever on the
right of the instrument panel which when in the dovm
position gives + 9 1b./sq.in. boost and when up gives
the normal boost of + 5 lb./sq.in.

{vii) Cowling gills.- Fully closed, the gills allow enough
air to pass the cylindersto give adequate cooling during
normal flight, For ground rumming they must be fully
open, For climb, high speed and warm atmosghere.
partly open. To reduce drag, cowling gills should be
kept closed as much as possible, provided cylinder
tomperatures are within the limits laid down for a
condition of flight.

(viii) Undercarriage.- The undercarriage when down causes
high drag, thereby steepening the gliding angle. It
also causes turbulent sir-flow and speed should not
exceed about 130 m.p.h. A.S.I. reading with the
undercarriage down.

(ix) Fuel system.- Particulars of the fuel system are
given in fig.l. It should be noted that the outer
tanks in each wing are provided for use only when the
geroplane is used for long range purposes, 4
jettisoning device is fitted to each of the outer tanks,
both being operated from a single control in the
pilot's cockpit.,

(x) Jettisoning fuel .- The time taken for the fuel to
jettison from the outer tanks is approximately four
minutes. The fuel can be seen leaving the jettison
pipes at the trailing edge of each wing; it is important
not to yaw the asroplane during the operation, otherwise
the tail will be drenched with fuel. DINo attempt to
land this aeroplane with the full load (14,500 1b.) must
be made; jettisoning the outer tanks reduces the load
by about 1,400 1b., well within the maximum permissible
for landing.

Note.- After jettisoning and before landing, the jettison cocks
should be closed otherwise the remains of the fuel in
the tanks will drain out when the tail is down on landing,
with consequent risk of fire,
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FITNESS OF AEROPLANE FCR FLIGHT
2, lote the following:-

(i) Ensure that the total weight end disposition of the
load are in accordance with the Weight Sheet Summary.

(ii) Long range load (14,500 1b,).-  Check the following:e

(a) Tyre pressures, undercarrisge = 50 1b./sq.in.
Tyre pressures tail wheel - 45 1b,/sq.in.

(b) Oleo pressure, undercarriage - 525 1b./sq.in.
Oleo pressure, tail strut - 410 1b./sq.in.

{c) Outer tanks contain 100-octane fuel.

PRELIMINARTES
5. (n entering the cockpit make the preparatiomns as follows:-

{i) See that the hydraulic selector lever is DONN and that
the undercarriage operating lever is DOWN,

(id) ‘gﬂ;;iattci;mmmﬂ;:rundercamage indicator lamps and check
g O:::rnage is locked; green lights give
(iii) Check the contents of the fuel tanks.
(iv) Test the movement of the flying comtrola.
(v) Set the carburettor eir intake heat controls to COLD.
(vi) Set the cowling gills fully open.

(wii) Set the airscrew cantrols to FINE pitch.

STARTING .THE ENGINES AND WARMING-UF

4. Notea and limiting operation conditions concerning the
¥ercury XV engine are given in para.40,
that the pélo:h:e in his seat ready for flight before the engines
are started; is will ensure that unnecess running oj ngine
before take=-off is avoided. = TEe s )

It is recommended strongly

(i) Set the fuel cock control wheels as required. If the
aeroplane is loaded for long range flight, the Tun=-up
and take-off must be made with the fuel supply from the
outer tanks (100 octane) with the others turned CFF,
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(ii) Instruct ground crew to prime engines and switch
on starting magnetos. Six to eight full pumps
are required to prime a cold engine but only two
or three if hot.

(iii) Set throttle levers forward approximately & in.
on the quadrant; the levers should not be opened
further than this or fuel will be pumped into the
air intake, with risk of fire.

(iv) Ensure that all persommel are clear of the airscrews.
(v) Svitch on main magneto switches.

(vi) Press the starter button of each engine in turn;
the starter should not be used continuously for
periods of more than 10 seconds. The left hand should
be kept on the throttle lever during the start and
if the engine "spits back" through the carburettor,
the throttle levers should be pulled right back and
then slowly opened to give a fast tick-over.,

{(vii) Warm up the engines at a fast tick-over until the oil
temperatures are at least 5°C. and cylinder temperatures
about 100°C,

TESTING ENGINES AND INSTALLATIONS

5. Throttles should not be opened fully for more than a few
seconds and only long enough to make the necessary checks,

During warming-up

(i) Instruct ground crew to switch CFF starting
magnetos and check fuel pressures 2§ — 3 1b,/sq.in.

(ii) Test operation of engine driven hydraulic pump by
putting the flaps DOV and returning to UP,

Duri R
For, each engine in turn, check:=-

(1) Static r.p.m. at + 5 1b./sq.in. boost: 2,300 - 2,400
Static r.pem. at + 9 1lb,/sq.in. boost: 2,500 - 2,600

liote.= The change-over to high boost must only be
made with the throttle in the TAXE-OFT position.
#ith the boost control in the high boost
position the subsequent throttling down must
be made with no pause between full throttle

and slow running.

(i) Oil pressure: The oil pressure may be well over
100 1b./sq.in. while the oil temperature is low
but will become normal 80 1b./sq,in. when the

temperature rises to normal.
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(iii) Test magnetos and sparking plugs. This should
be done at + 5 1b./sg.in. boost and full throttle
(not at + 9 1b./sq.in, boost). The drop in
T.p«. should not exceed about 100, If the engine
misfires or runs roughly or the r.p.m. drop exceeds
about 100, no flight must be made.

(iv) Check pressure in the air cylinder for brakes;
minimm for taxying 100 1b./sq.in,

(v) Bnsure that the safety pins are removed from the
radius rods of each undercarriage wmit.

TAXYING OUT

6. Before opening up the engines for taxying see that the
parking brake is released. Taxying is normal and changes of
direction should be made by means of the rudder.and engines where
possible. During prolonged taxying check the cylinder temperatures
and the pressure for the braksa.

liote,= Clearing engines after slow= ing, = If the take—off
has been delayed for any reason, each engine should be
cleared in turn by running-up (against the brakes) to
about zero boost, Engines should not tick-over for more
than two or three minutes without being cleared.

FINAL PREFPARATION FOR TAKE-CFF - IRILL OF VITAL ACTIONS

7. n reaching take-off position, stop across wind facing the
aorodrome circuit so that approaching aircraft can be seen and then
check the following drill of vital actions; some of these may be made
efore or during taxying out but must be checked in correct sequence
before every take—off:-

[~ ol

(1) Hydraulic selector - DOWN
(ii) Tabs - Neutral

(1ii) lfixturs control - NORMAL (fully back)

(iv) Piteh - Fine (pushed in to rear)
(v) Gills -~ (ne-third open for long range
' load (14,500 1b.)
Gills - Fully closed for normal load
(12,500 1b.)
(vi) Flaps - 15° for long range load (14,500 1b.)

(vii) Boost control = DOVN = for long range load,
+ 9 1b./sq.in.

Boost control = UP -~ for normal load.+ 5 1b./sq.in,
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Note .= Use of the flaps should be avoided if vossible
for take—off but in case of heavy load or (x) If flying vith a long range load, change over the
short Tun, 15° of flaps should be usod. fuel suzply so that the engines are fed from the
inner tanks only (see fig.1l). The fuel so consumed
will helr to lighten the load should it be necessary

T ARING —OFF . ‘. to make a forced landing or fly on one engine, when
in either case the fuel in the outer tanks mst be
8. n resching the take-off position stop across wind and after Jettisoned.

checking drill of vital actions, search the sky for approachin{_’;
aircraft, then turn intc wind and teke-off without delay, opening

both throttles together, taking only about two or three seconds in so ENGINE FAILUZE IURING TAXKE-QFF
doing. With the aeroplane loaded to 14,500 1b. (long range load)
the take—off run is about 600 yards in still air. Failure of one engine
g, There is a slight tendency to swing to the right, during the 10. General rule
take—off, which should be corrected by the use of the rudde;’. The "'_'_
asrToplane should not be "pulled—-off" too quickly but the tail should If still on the ground, remain on the ground.
be raised almost to flying position, the nose held at a constant If airborne, remain airborne.
attitude and the aeroplane allowed to take itself off.  After take-
off proceed as follows:- {1} If one enprine fails before take—off, and there is
ample room, throttles should be pulled back and the
Immediate action aeroplane stopped. But if it is too late to stop
short of the aerodrome boundary, raise the undercarriage
{4) Raise the undercarriage as soon as the aeroplans is and switch off the ignition.

finally clear of the ground.
(1i) If one engine fails immediately after take-off it is easy

(ii) Hold the aeroplane down almost to level flight to . :\. to climb and make a circuit of the aerodrome, provided
gather speed as quickly as possible. the correct action is taken. If the pilot is alert,
he can detect the failure instantly (before swing becomes
(iii) Change airscrew pitch to COARSE at about 120 m.p.h. apparent) by the heterodyne beat as the engines go out
A.S.I. reading, then climb gently until the speed | of phase. If an engine faile, proceed as follows:-—
reaches 15C m.p.h. 4.S.1.
Immediste sction

(iv) If the take—off has been made at + 9 lb,‘{sg,%_n' . boost,
move the high boost lever UP to give + 5 1b,/sq.in. boost; (11i) Xeep straight with rudder {instent and coarse application

this must be done before throttling back to the RATLD before swing can develop). Keep the nose "dovm" to

position. level flight. Keep full throttle.
{v) If flaps have been used for the take—off, raise thew at (iv) Iake sure the undercarriage is up or rising (it may be
a safe height (300 — 400 ft.). necessary to use the hand-pump; the passenger should do
. this)and gathsr speed as quickly as possible, in
Subseguent action - The remaining actions can be done at leisurc absolutely level flight, just clearing obstacles
but without wndue delay. . comfortably, to at least 120 m.p.h. A.S.I. reading.
(vi) Check oil pressures | DC I/OTHING ELSLS AT THIS STAGE
(vii) Check oil and cylinder temperatures and adjust cowling Subsequent action
gills as required. . .
- {v] ‘hen speed reaches 120 m.p.h. A.S.I. start to climb
(viii) Place hydraulic selector lever in NEUTRAL. gradually by carefully raising the nose until speed
| is reduced to about 110 m.p.h. (keeping full throttle). -
(ix) Throttle the engine back and adjust mixture contral [ Hever less than 105 m.p.h. A.S.I.

as required,
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(vi) Apply full rudder bias ("™iheel forward to Starboard”
and vice versa) and climb to at least 1,000 feet. A
gentle turn may be started at a safe height of 500 feet
or 80. Turrs should be made towards the live engine -
it is safer .to do so.

(vii) Fly round to the lee side of the aerodrome and get
into a favourable position for the approach, well
beyond gliding distance to allow time for lowering the
undercarriage. If, for any reason, soms distance must
be flovm after gaining adequate height, it is less
tiring to change to coarse pitch and throttle down
slightly.

(viii) Turn towards the serodrome and lower the undercarriage,
¥hen nearly within gliding distance lower the flaps fully.

(ix) Approach straight towards the edge of the serodrome,
keeping just beyond gliding distance all the way dowm,
regulating the glide path by use of the good engine.

It is vital not to overshoot. Do not got too close and
risk overshooting nor get too flat, or it may be difficult
to keep straight if full throttle has to be used with

the flaps down.

(x} Flatten out, then close the throttle and land

Failure of both engines

{xi) If both engines fail (the chances of this are remote)
raise the undercarriage, lower the flaps and land
straight ahead.

FATIURE (F ONE ENGINE DURING CRUISING FLIGHT

11, The Blenheim IV will maintain height on one engine, at the

A.,P,1530B, Vol,I, Sect,?2

(v) Throttle down the good engine almost to the minimum
needed to maintain height (about 1,950 r.p.m. at 120 m.p.h.}.
If the aeroplane will climb at this power, the engine may
be throttled down even more to nurse it and avoid
overheating,

(vi) The suction balance cock should be opened so that both

tanks will feed the live engines.

{(vii) Turns should be made towards the good engine. The reason

12.

why it is better to turn towards the good engine is that

it is safe and, coming out of the turn, is easier, If a
turn is made towards the dead engine, the tendemcy will

be to skid outwarde if adequate pressure on the rudder

to counteract the pull of the good engine is not maintained.
Considerable opposite aileron will then be needed to
prevent overbanking and if speed is reduced, for any

reason, the aeroplane will get very near the spimming point.

CLIMBING

The aseroplane may be climbed in coarse pitch at full throttle

(+ 5 1b./sg.in, boost) if necessary, but this is uneconomical.

(i) Watch the engine temperatures and if these approach the
limiting figures, which are only allowed for a comparatively
short duration of a climb, the cowling gills should be
opened a little., These limlts are:-—

Of1 temperature seeceesccsscsssssss80°C
Cylinder head temperature e......200°C

(ii) The best climbing speed at full throttle is aboub

150 m,p.h. A.S.I. up to 10,000 ft. It should then
be reduced umiformly. The following approximate

normal full load of 12,500 1lb,, provided cowling gills - fully
closed and flaps up. The drag of the gills and flap. ause loss
of height, Note the following:=-

figures are easy to remember and indicate the rate
of reduction:=

10,000 ft. 150 mepshe A.S.I.
15,000 ft. 140 m.p.h. A.S.I.
20,000 ft, 130 m.p.h. A.S.I.

(1) At cruising and high speeds, the result of sudden
failure of one engine is quite mild, and the resuliing
yaw can easily be corrected, even with feet off the
rudder, by a little opposite bank.

(ii) Speed will eventually drop to about 125 m.p.h. 4.S.I. THE ENGINES IN CRUISING FLIGHT

i ight i t lost, but lus speed lasts several
B b At el S e ) . 13, The engines -'would normally be run at the lowest specd

necessary for the oc .sion; the aeroplane :as a good reserre .
tion power and will fly w *h engines throttled down to less than 1,600 r.p.m.
Action This will reduce mai lenance and econocmise fuel.

~

(iii) Ksep in coarse pitch. -

minutes, Full rudder bias should then be applied.

(iv) Fully close the cowling gills. F.S./8




(i) The absolute limit of engine speed in level flight
(for not more than 5 minutes] is 2,750 r.p.m. at

+ 5 1b, bocst, but meximum cruising r.pe.m. should
only be exceeded in emergency.

(ii) Limite for comtinuous cruising.-
{a) Mixture control NORMAL 2,400 T.p.m. + 3 1b, boost
(b) Mixture control WEAK 2,400 r.p.m. + 13 1b. boost

Note.— This is a suitable condition for long distance
cruising at high speed, but gives considerably
less than meximum range and economy.

(iii) Foonomical cruising.— The lowest fuel consumption
is obtained by using the control in the weak mixture
setting, and throttling down the engine to the lowest
speed at which the asroplane will fly with the engines

running smoothly.

(iv) The best economy (most miles per gallon}.- This on a
long—distance flight is obtained at a slightly higher
speed than (iii) above.

{v) At 15,000 feet the greatest range is obtained at a speed
of about 110 m.peh. A.S.I. Such a low speed is
impracticable in disturbed air, so at low altitudes about
130 m.p.h. A.S.I. is the best speed for extended range.
This is useful in an emergency such as when fuel i=s

running short.

(vi) Cowling gills must be fully closed for economical
cruising,

(vii) Fngine temperatures.- Never exceed the limits of
0il and cylinder temperatures laid down,

(viii) Synchronizing engines.=- Run the engines at the
same speed by eliminating "heterodyne" beat. The

boost gauges give a rough guide, but the revolution
indicators are not accurate enough for this purposs.

(ix) Mixture controls.= Always use the mixture controls
when cruising steadily for any length of time.

GENEFAL FLYING

14. The controls of this aeroplane are very positive and
effective, and well harmonized, almost ideal for the type of asroplane.
The elevator becomes very heavy in a steep turn, which is a good
feature as it indicates to the pilot that he is increasing the stresses
on the structure., The rudder is fairly heavy and is amply effective,
but it is not used in normal flying.
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(i) Stability.-  Directional stability is exceptionally

good, but stability in vitch and roll is about neutral,
that is, the aeroplane is very steady in straight and
level flight, but will not usually maintain a straight
and level course for more than a few seconds "hands off'
It will very slowly drop "r raise the nose and rcll in'
& tu.rn-

(ii) Turning.=- This asroplane is turned by aileron and

elevator control. The slight amount of yaw required is
obtained automatically owing to.the fact that any tendency
to sideslip is converted into steady yaw by the effective
fin area.

{a) The correct incidence corresponding to the angle of
bank will be exactly obtained if the nose is kept on
the horizon by elevator control, while the bank is
kept constant by the ailerons. Rudder control is not
required, This eliminates the need for careful
co—ordination of hand and foot, and is particularly
valuable in flying by instruments.

{b) If the maximm angle of bank for a sustained turn at
a particular speed is exceeded for more than a few
seconds, stalling incidence will be reached. This
would require great force on the elevator control,
unless the asroplans is trimmed tail heavy., The
tab trimmer must not be used in this way, therefore
steep turns at low speed must not be done.

(iii) Change of trim.-

Effect of putting flaps down - Nose down
Undercarriage up = Nose down

Gille open = Nose down

Pitch to fine = Nose down

Throttles closed = Nose down

(iv) Rudder trimming tab.— The rudder trimming tab is a fine

F.5./9

adjustment, though it is also required in case of one
engine failing. It can be used to correct any tendency
to yaw during flight, also to trim if the aeroplame is
right or left wing low.

{v) Elevator trimming tab.~ The elevator trimming tab must

be used frequently during straight flying to compensate
for change of trim dus to variation of throttle setting
or other reasons., It must not be used for manoeuvring,
as great stresses can be put on the aircraft without
being apparent., It should not be used for recovery from



(vi)

a dive except as a last resort in emergency, when
it should be used with the greatest care. The
control for the tab should be set partly back for
landing, not because it makes the elevator more
effective, but makes it lighter when flattening-out

to land, .
Slow flying.- Flying at slow speeds dovn to the stall

should be practisad at a safe height, in order that the

pilot may become familiar with the fesel of the controls.

Feet should be put on the rudder control at low speed,

as it might have to be used if the aseroplane stalled.

FLYING BY INSTRUMENTS

15. Tt has already been mentioned that this aeroplane should
be flown without use of rudder control, as perfect co-ordination of
controls is thereby achieved automatically without the pilot's

asgistance,

This is particularly important when flying by instruments,

as the extra mental concentration required of the pilot is almost
eliminated.

(1)

(i1)

(11i)

(iv)

(v)

(vi)

Yethod

Keep feet off the rudder controls. Fly at a steady

attitude by the indication of the artificial horizon,

and keep a straight course by the indication of the .,
directiordl gyro.

Use the airspeed-indicator, altimeler and compass as fine
adjustments.

It is better to keep feet clear of the rudder, but if
the air is very bumpy it may be more comfortable to put
the toes on the rudder to steady it. Do nol interfere
with the directional stability of the aeroplane by using
the rudder, but keep it central.

If the directional gyro spins, as it may in bumps, cage and resst
ite It is best to set this to O rather than to the
reading of the course.

The Reid and Sigrist turr indicator should not be
used, except to recover after loss of control; this,
however, should never happen.

Turns by instruments.- This aeroplane is particularly
sasy to turn in cloud=flying with the aid of the artificial ‘
horizon and the directional gyro, if rudder control is

not used.

(a) Do not use the Reid and Sigrist turn indicator
except to refer to the "turn rate" if desired; it
is unnecessary to do more than regulate the angle
of bank,

(vidi)

(ix)
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Vacuum change-over tap.=-

A,P.163 [ ct

(b) Turns are made as in normal visual flying,
by ailerons and elevator,

Failure of ingtruments.— There are about eight instruments
of use during cloud flying, all complemeritary to one
another. PBven if one or two of them fail it will always

be possible to keep full control by the remainder.

(a) The possibility of failure is remote, except in
the case of the gyro instruments, s.rt:_i‘n.c:.al
horizon, directionzl gyro and Reid and Sigrist
turn indicator. These becoms useless if- the
air pressure which drives them fails but as thers
are two alternative air supplies, venturi suction
and engine-driven pump, this is very unlikely.

(b) Very steep turns and other maneouvres may upset
the artificial horizon and directional. gyro, but _
the Reid and Sigrist turn indicator will function
correctly during the most viclenl manceuvres.
Therefore it should only be used in emergencies, the
other two being much better as long as they are in
working order.

' Keep the two-way cock of the
vacuum change-over control to PUMP, so-that icing up

of the venturi, if it happens, will not affect the
instruments.

Recovery after loss of control.=- It follows from the
preceding remarks that the only poaaible cause of loss
of control in cloud is inattention to i g;mgta, The
immediats dction to be taken if full control is lost is
as follows:—-

(a) Taks feet off the rudder pedals (if not already
clear of them),

{(b) Use ailsron conirol to stop any turn with the aid of
the Reid and Sigrist turn indicator, i.e. ocentralize
the turn pointer by aileron control.

(c) Then, keeping straight by ailerons, assume level
flight by elevator control with the aid of the
altimeter and airspeed indicators).

{@) Do not touch the elevator trimming tab
control.



(i) Long distance gliding,- With flaps and undercarriage up the
glide is very flat, and long distances cean be covered, when
gliding at the optimm gliding speed (about 130 mip.h. A S.I.),
for a comparatively small loss of height.

STALLING

16. Though the stall more usually ococurs at low speed, it may 2
ocour at any speed if the conmtrol columm can be brought far enough . ‘ (i1) 4 h glide.- Before lowering flaps, the mint glidi
speed should be about 90 - 100 m.p.h, A.S.I., or more if
turns are done. With flaps down, the corrsct gliding speed
for the final glide before flatteming-out is about 85 m.p.h.
A.5.T, This will allow gradual smooth flattening—out with
little float. ;

back to put the aireraft at stalling incidence. Note the following:-

(i) This aeroplane has a violent stall both with flaps up and
fully down, if anything,worse with flaps down. One wing
and the nose go down with a flick, as if to spin, with
almost vertical bank if immediate action is not taken to
unstall,

(iii) Glidine turnms.- Speed should be increased if turns have to
(ii) With engines throttled down, the seroplane will stall easily be done,especially at low altitude or with flaps down, when
with flaps up and the control column nearly right back but the controls are a little sluggish unless the airspeed is
with flaps down the violent flick will only happen on certain : sbout 100 m.p.h. A.S.I. Gliding turns with steep bank or
aeroplanes; if, however, engines are rumning faster than near the ground should not be made,

idling, the violent flick can always be reproduced.

(iv) Engine-assisted glide.- Opening up the engines to a fast
tick-over will flatten the glide-path and attitude of the
asroplane, and reduce .the rate of descent. This method of
gliding enebles the pilot to regulate the glide-path by the
amount of the engine power used. Airspeed should be about
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(iii) No warning of a stall should ever be relied upom. Stalling
should be practised al a safe height, so that the pilot may
be better able to avoid stalling umintentionally; feet must
be placed on the rudder pedals for this rractice.

. : . ’ «he AS.I., according to the loaed, rather less
(iv) The immediate action to prevent spin and regain control from 75 to 0 m.p .h A 2 s ; !
a stall is, "control colum forward and rudder as necessary.’ then that suitable for the glide withdut engines.
v) Use of aileron comtrol near the stall should be avoided, as .-‘ .
it often has reversed effect and induces a spin; use the | IIVING _
rudder to keep level. Note the A.S.I, reading st stalling
point, 19, The maximun speed permitted is 285 m.p.h. A.5.I, Note the

following:~ :

SEOMING k (i} Engine r.p.m. mst not exceed 2,750 at less thar cne—third
throttle opening. At more than one-third throttle, engine
r.p.m. may exceed this figure -slightly, but 3,100 is per-
mitted for a momentary period only.

17. Deldberate,spinning is prohibited.

(1) If a spin starts owing to misuse of controls, the standard
method of recovery must be used, i.e. apply full opposite

rudder, followed by pushing the control colum steadily (ii) When diving, flaps mist be fully up and airscrews in coarse
forward, until the rotation stops. piteh. '

(ii) If a spin were to happen in cloud,use the stendard method (iii) Elevator tabs should not be used to assist recovery from a dive,
of recovery with the sid of the Reid and Sigriet turn . except as a last resort in emergency, and then only with very
indicator; endeavour to centralize the turn pointer by means slow and careful movement.

of the rudder, .
(iv) The rate of descent is very great, so smple height for recovery
mist be allowed,
GLIDTNG 5
(v} If the aseroplane is put into a 45 dive from a speed of
18. Gliding may be carried out at any speed up to that when it .n' . 150 m,p.h., A S.I. (throttles one-third open) the height loss

becomes a dive, and down to the necessary margin of about 25% above is 3,000 ft. in 18 seconds and the airspeed reaches 280 m,p.h.
stall, Lowering either the flaps or the undercarriage, or both, A.8.I.

steepens the gliding angle and causes a considerable change of attitude, '|
the nose being lower at a given speed. Also, the rate of descent is
much inoreased.
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gyro and so on.

AFPROACH AND LANDING

General remarks !

20. The landing should always be made with flaps fully down, as
these reduce the stalling speed, the float,and help to stop the run
on the ground, especially if there is mich wind., There ares several
different ways of carrying out the approach aend landing of this
@eroplane. Ths four standard methods are:-

(i) The engine-assisted approach and landing (normal method,
and for landing with one engine).

(ii) Approach and landing without use of engines (for forced
landing without engines).

(i44) Pinal glide and landing without engine after approach with
e:t:iguml (a convenient method of practising landings without ||

(iv) Flat power approach (for accurate landing in short spacs). I

Note,~ The approach and landing at night are similar to (i) the :
engine-assisted approach, but ca a slightly flatter path. k

Freliminary approach |

21, High speed may be maintainsd until the aeroplanse nears the . } ‘
aerodrome. A convenient method is to throttle down "to the hooter" ! ‘
i.e. throttle back as far as possible without sounding the under- ! |
cerriage hooter.  Any non-vital preparations for landing should now

be made, such as closing the cowling gills, caging the directional : L

Then throttle right back, raise the nose and climb |

to reduce speed, and, as the speed drops below about 150 Me Pohe AaS.1. 1

carry out the drill of vital actions for landing, Then enter the E I
aerodrome circuit at not more than 120 m.p.h., A.S.I. [

Drill of vital actions for landing |

22. A convenient catchword is applied to this drill - 5,U,P, and

That is:=

S, - Selector - TOWN (push hard to ensure it i= down).
U, = Undercarri DOWN (watch the indicator).
P. - Fitch to - (watch the airscrews). )

Lower flaps (tiis should actuslly be delayed until the end

of the circuit).
Hote.- Having carried out this drill (except lowering of fla . ' .
ps)
without pause, and watehed the indicator studs to the end, the pilot
mist 1005 out oz t.}::a window, see that the port wheel is fully down,
end say "0.K. port" — the passenger (if any) beside him will look at 1

the starboard wheel and say "0,K, iy
approach is the same for ﬂl néthogat?rboard + Ap terthiepotat e
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23, Engine-—assisted approach and landing, - Thisis the normsl method.

Yroceed as dollows: -

(1) Complete the circuit, slightly beyond gliding distance on the
leeward side, then turn towards the aerodrome at -about 1,000 ft.
and lower the flaps fully at 100 m.p.h., A.S.I. (watch the flap
indicator) and approach in level flight slightly across wind.

(ii) When almost within gliding distence, throttle back enough to
keep the aeroplane gliding straight towards the edge of the
aerodrome just beyond gliding distance all the way down, end
turn into wind for the final straight approach. Regulate the
"glide-path” by use of throttles and maintain a constant speed
of 76 = 80 m.p.h., AS.I.

(443} Trim slightly tail-heavy with elevator tabs (this is not
essential, but asists landing).

(iv) For the last 200 feet or so, when the aeroplane is landing
comfortably into the serodrome, the throttles should be set
to give about double idling r.p.m. (to a very fast tick-over),
and not altered again until closed for landing. Fut both
hands on the control column,especially if gusty.

(v} Flatten out smoothly with engines running at this speed, and
then close the throttles fully and hold the aeroplane just clear
of the ground, easing the control column steadily back until
it is fully and firmly back, when the seroplane will mske smooth
contact with the ground, &ll three wheels together.

24, General remarks about landing which apply to gl] methods:-

(i) Hold the control column firmly back to prevent the elevators
flapping, and,if wheel brakes are used, to help keep the tail
on the ground. Keep straight with rudder, and do not use the
brakes unnecessarily. Apply them smoothly and if the tail
1ifts, release them and try again,

(ii) Do not swing until nearly all speed is lost, it is bad for the
tyres. It may be useful in emergency, however, and a sharp
swing can be done without any tendency to capsize.

(iii) &fter coming to rest, look down to the flaps control and raise
the flaps {watch the indicator]. .

25, Three-point landing.- It is importagt to land tail-down (that
is, three-point)} with control column fully back. If held off reasonably
close to the ground, the aeroplane will not lamd appreciably tail- first
and even if the tail- 1eel does meke smooth zontact with the greun
before the main wheel ., it is no strain on it. In fact less strawu is
induced than if the & roplane comes down wheels firet and then drops
ite tail, which resul 3 in severe bouncing of the tail. After a three-
point landing and wit full use of the brakes, the pilot can be certain
of stopping the aeror ine within about 300 yds, but if a wheel-landing

F.5./12



is made the run will be of definite length, and use of the brakes is
dangerous until the tail is on the ground.

26. Landing-point.- Always make a mental note of the point on the
serodrome short of which the landing(tail down) mist be made. If the
landing is not made before this point (a touch of the wheels is not a
landing) the throttle must be opened fully and another circuit made.
IF IN DOUBT GO ROUNND AGAIN.

27, Mis-landing.- In case of an unsuccessful attempt to land, the
aeroplane will climb satisfactorily with flaps and undercarriage ‘dowm,
but:~

(i) Raise the undercarriage immediately.

(ii) Do not raise the flaps until a safe height (about 500 feet) is
reached. Put the nose down slightly and increase speed to
about 100 m.p.hs A.S.I.; then raise the flaps. Flaps nay
be raised a little at a time if the handle is "levered up" just
above the neutral position.

(i4i) Mislanding should be avoided, as failure of one engine during
the take—off with flaps down would necessitate immediste
closing of throttles and landing, whatever the stats of the
ground ahead.

28. fpproach and landing without use of engines;- This is
necessary in case of forced lending without engines,

Note.~ Forced landing = For further details concerning the method
of preliminary approach to a field, see para.37 ~ Forced landing.

(i) Having carried out the drill of wvital actions for landing
(with the exception of lowering flaps, which is left till later)
fly to such a position that a half circuit of the aerodrome
is required to bring the ssrodrome into position tn land.

(ii) Shut off the engines and glide at about 100 MeDehe, 4 S. I
turning in at the same time and keeping the landing point in
view, if possible, just in front of the inner engine. Con-
centrate on judging the angle of approach and wateh the landing
point. Turn into wind for the final glide with a little
surplus height, but not lower than sbout 500 ft., then, when
quite sure of gliding into the aerodrome full; lower the flaps.

(iii) Depress the nose to maintain = gliding speed of not less than
85 m.p.h. A.S.I, and trim with the elevator trimming tab.
Trim by setting the indicator stud quiclkly to a point half way
up and not by feel.

(iv) Start to flatten—out in good time, elmost imperceptibly at first,
and continue to make a smooth curve until the asroplane iz float-
ing just ebove the ground. Make a three-point lending with con-
trol colurm fully back, as already described. The surplus
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speed used in this method enables & wide easy curve to be made
when flattening-out, with little float before landing.

2

g Finel plide end landing without engine after approach with engine.-

This is a convemient method of practising landings without engin?. It
miat not be reparded as the normal method, but way be used, by pilots
tb.oron-ﬂnly- accustomed to the aeroplane, in Ffavourable conditions.

i) The preliwinsry approsch is the same as Lh.‘&t. for the ?ngi_ne—
assisted approach, i.e, drill of vital act:.m"ls_. turn in and'
lower flaps. Continue to approach with engines, losing height
grednally so that gliding distance is rez}ched at_a.t_:lout 600 ft.,
if necessary fly level at 600 ft. until in a position for the
final glide.

1 : i t 85 m.p.h.,
Then close throttles, put the nose down to a glide &

W 4.5.I. and put the elevator trimming tab half way up and complete
the flattening—out, landing exactly as the gliding method almeady
described.

i C .l idd it is more
iii) A height of 600 ft. is chosen to start gliding because i -
Lo diffi%ilt tc judge the point at which to close the throttles if
higher up, and there is not enough time to settle down to e
steady glide if much lower.

fv) If engine power is needed at sny time during the final gl:.de'u,
owing to under shooting or other reasons, revert to the engine-
assist epproach and use engines until af?:er t.hg flattening-out
is completed. The reason for this iz, if engine=s were SI:lU.t )
off, for example, at 100 ft., and the nose put deown to mﬂnnta‘u.n
speed, the increase in rate of descent and steep angle make it
difficult to flatten-out smoothly.

i: TET is5 4 thod for accurate
%0, Tower approach.- This is an emergency me
l:nding in & short space. It is an approach, slmost flat %‘or the last
200 - 300 yds, with nearly enough engine power for level flight.

) The preliminary approach is the seme as that for tke engine-

- assigted epproach, i.e. drill or vital s.ctionf,-, turm in end
lower the flaps. Then approach, under—shoo?mg by several
hundred yards, slmost closing the throttles if necessary. When
200 or 300 yds. short of the landing ground the aeroplane )
should be low down, clearing obstaclea by a comfortable margin,
with the engines opened up to fly in almost flat, and speed
reduced to about 70 mep.h., AS.I. Speed should not be more
then 75 mp.h. A.5.I. lor float will be too long) and NEVER
1LES3 THAN 65 m.p.h. Concentrate attention between the air-
speed reading and the ground, using the throttles to regulate
the glide.

ii} After crossing the boundary, come down close to the ground and
then fully close the throttles and land,



(iii) It is very important not to close throtiles until the aero-
plane is close to the ground, as the margin over stalling
speed ig only about 20;; and there will be practically no float.

3l. General remarks about the aprroach.- UNote the following:-

(i) Varying the angle of glide.- It is not posaible to vary the
angle of glide, without use of engines, once the flapas are
down, because an effective sideslip cannot be done, and
raising the flaps, once they are down, does not pive a flatter
glide owing to the initial loss of 1lift,

(i4.) Si(_ie‘—slip_‘ging.— An attempt to sideslip slightly increases the
gliding angle, but only very little bank can be maintained,
and its usefulness is almost negligible.

-

(iii) Gliding.~ Judge the gliding speed of about 85 m.p.h., A.S.I.
not only by the A.S.I. reading, but also by the position of the
windscreen panels in relation to the horiron. On & gusty day,
ur when there is 2 large wind-gradiant, glide even faster

(."1{:1 about 5 or I m,p.ir. ) if uenesssry to land without use of
eng lnes.

(iv) Relation between scalling speed and approach speeds.~ The
figures given here are based on a stalling speed (flaps down)
of about €0 m.p.h. A4.S.T.:-

{a,‘] Glide without engines ..,.. 85 m.p.h. (Stall + 40°.)
(b) Engine-assisted glide .... 75-80 "  (Stall + 33.)
(c) Fower appro@ch ...eeeses.. 70 " (Stall + 20..)

(v) Tt pilot should always know the flaps-down stelling speed of
the aeroplane he is flying, because if it is abnormel for any
reason, such as instrument error, the differsnce must be :
allowed for in the approach speed.

32, Landing across wind.- If a landing has to be made in a long
and narrow aerodrome or field, with a wind across it, and thers is
tk‘le slightest doubt about thes amount of room to lsnd into wind, & cross-—
wind landing using the full length of the ground should be mad:a. llcte
the following:-

(i) Owing to the high landing speed (about 75 m.p.h. true speed)
md wide-track undercarrisge, the aeroplane may =zafely be
landed across wind, ag drift is less then in the case of slow
asroplanes,

(i) Drif‘h-cannot be fully counteracted, as landing with one wing
Eicrwn is not easy or advisable. Therefore cross-wind landing
in a high wind should not be made,

(1ii) Drift may be partly counteracted in two ways:-

{a] By keeping one wing slightly down, into wind, before
flattening-out,
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(b By meking a slipht and very carsful vaw by rudder towards
tihe direction the asroplane is drifting just before
landing. This will point the seroplane elong its flight

. rath and eliminate drift.

33, Landing.~ This seroplane can be stopped in less than 400 yds.
vith any load in a light wind, on level ground, provided a fully tail-
dovn (three-point) landing is made, with the flaps down and the wheel-
breites used. Lightly loaded, in more favourable conditions, it can,
of course, be stopped in a much shorter distence. llote the following:-

(i) The following factors which add to *ris basic distance must be
allowed for:=

(a! Dovmwerd slope of ground (if any).
{b) Tree-height obstacles.

{¢) Inaccurate spproach

(d) Fast or wheel-landing.

{e) Defective brakes.

. ' (ii) Vith great care it is poseible to land in & space about 500 yds.
| long, provided brekes ere effective, and there are no obstacles

to a low and absolutely accurate powsr approach.

f (iii) For a pilot with little or no experience of this aeroplane, the
available landing space should be not less than 700 yds. with
clear approaches, or 1,000 yds. if the aprroach must be over
trees on the boundary. Even a gentle slope down adds greatly
to the length of landing run.

TROCEDURE AFTER LANDITG

G5 After raising flaps taxy in towards the apron, in accordance
with serodrome traffic rules in force.

=)

{i) Open the cowling gills while taxying if temperatures are high.

(ii) Chenge the sirscrews to coarce pitch if the aercplane is being
put awsy. If they have not fully changed after taxying, open
up the engines until the pitch chenges.

.. ., (iii) Close the throttles for about a minute to allow oil to settle
in the sump, whence it cen be removed by the scavengs pump.

(iv} Stop engines by pulling out carburettor cut-outs. Then switch
off ignition switches and turn off the fuel.

(v) Switch off indicator lights for the undercsrriage.

7.3./14



(vi} See that undercarriage safety links are replaced.

UNIERCARRTAGE EMERGEIICY OFYERATION

35. A hand-pump is provided for use if the oil pump on the port
engine fails. Tumping by hand is also necessary if the rort engine
stops, but as long as it is rotating the engine pump will continue to
function, even though slowly.

lote.- If it is found that only one side of the undercarriage can
be locked down, a lasnding should not be attempted until it is

unlocked again, as the aeroplane should only be landed with the
undercarriage as follows:-

(i) Pully down and locked.

(ii) Fully up, or unlocked on both sides.

FLYING IN RATN AND BAD VISIBILITY

36. When flying in conditions of bad visibility open ‘the port =side
window pamel.,  Attention is drawm to the following:=-

(1) If lendmarks ere being followed it is better to keep these on
the port side, so that they can be seen through the open window,

and, for the same reason, flying in formation is best in
echelon right,

(ii) When flying in rain or snow, window panels may become opague,
even if outer visibility is good.

(iii) It is advisable, in order to make navigation easier, and to
obviate the risk of colligion with suddenly rising ground,
greatly to reduce speed.

(iv) In extrems cases flaps should be lowered, partly or fully, and
the airscrews put into fine pitch to reduce vibration, as the
engines may not run smoothly at very low r.p.m. Speed should
not be reduced below about 80 m.p.h., AS.I. At slow speeds
engine temperatures muist be carefully watched and gills opened
&as may be necessary.

(v) There is nothing to be gained by lowering the undercarriage,
unless a precautionary landing is decided upon, because it causes
form of "tail buffetting”. If a landing becomes necessary,
the undercarriage should only be lowered if the pilot is able
to select a landing ground suitable for a safe landing.

FORCED LANIING OWING TO ENGINE FATLURE

37. If one engine has failed.,- The usual type of forced landing on
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s twin-engined aeroplane is that in which one engine is available, the
other having failed:-

(1) In normal conditions this aeroplane will easily maintein height
on one engine, even partly throttled dowm, provided the under-
carriage and flaps ars up and the cowling gills cloased.

(ii) Vhen flying on one engine, coarse pitch should be usegd at all
times, except when climbing or caoming in to land. Fine pitch
gives more power for climbing, but rudder against "(.ha full power
of one engine cennot be held for more thean a few minutes.

(i1i) With undercerriage down height can just be maintained on one
engine with the airscrew in fine pitch.

38. Ap1.. won end lending.- This is carried ocut mainly by the same
method as for the normal engine-assisted approach. Proceed as followa:~-

(i) Fly to the leeward side of the selected landing g;'r_:und, if
vossible about 2,000 ft. above ground level and going far'
enough out to allow turring in against the live engine; if
too close, the aeroplane would merely circle the landing ground.
owing to the wide radius of turn.

(1i) Fly towards the lending ground and carry out the landing d{ill,
i,e. Selector, Undercarriage, Pitch, but keep flaps up until
later.

(iii) Cet intoyposition just beyond gliding distance and then fully
lower the il.4pam.

{iv) Make an engine-assisted approach, regulating the a.n{g;le of _gl:r.de
by means of the live engine, keeping just beyond gliding distance
a1l the wuy dovn, at a speed of sbout 85 - 90 m.p.h., A.S.1.,
flatten-out end then close the throttle and land.

{v) Concentrate on two essentials during the final approachi-

{a] That it is VITAL NOT TO OVERSHOCT, as it is impcimsible to
make a second attempt, when committed to a landing.

(b) Not to get too flat by undershocting, as it is very
aifficult to keep straight if full engine power is used
with flaps fully dovwm.

{vi) Second attempt.- If the aeroplene gets badly out of position, .
eke up your mind in good time (well above 500 ft.) to try again,
before becoming committed to a landing.  Fut the nose dovm to
cather speed, (about S0 m.p.h., A.5.1.) at the sacrifice c?f a
13ttle height, and raise flaps. Do this first, while still at
a safe height, and because they come up quickly.  Then open to
full throttle with the airscrew in fine pitch, fly at about
0 m.p.h. A.S.I. and raise the undercarriage, increasing speed
as it comes up, to about 110 m.p.h.  Climb up to at least
1,000 ft., and carry out the approach and lending correctly.



(vii) Totel encine failure,- The principles of forced landing

this seroplane are the same as those which apply to most
modern types, the first actions being to maintain ample gliding
speed, seslect a landing ground, glide towards it and then try
to rectify the trouble. If a landing is inevitable, switch
off ignition end turn off the fuel. Certain features of this
aeroplans, however, call for particular cere in the subsequent
rrocedure i-

{a} As en effective side-slip cannct be done, other methoda
of regulating the glids-path mist be used.

(b} S-turns may be used down to about 2,000 - 3,000 ft.
Below this height the approach may be regulated to some
extent by gliding across wind and gradually turning in
to land, close or wide, early or late, according to
whether the glide-path tends to undershoot or overshoot
the near side.

{c) Flaps should be up at this stage.
m.p.h., AS.I,

Glide at about 100

(d) A further. adjustment of the gliding angle is provided by the
flaps, lowering of which may be delayed until the last 300 -
400 ft; they may be lowsred rrogregsively, but it must be
remembered that once lowersd no adventage is gained by
raising them.

(e) laintain speed as flaps are lowered.

(viidi) Undergarriage.~ The question of whether or not to lower the

undercarriage is decided by the size and surface of the landing
ground, bearing in mind that & skid landing does less damage
than turning over. IF IN DOUBT, LAND WITH UNTERCARRTAGE UF.

Ag the undercarriage is an effective airbrake when down, it should

be left up to extend the initial glide towards suitable country,
if necessary, whether it is to be lowered finally or not, but it
mist be lowered in good tims. It can easily be rrised again,
if the pilot decides on a skid landing, as it w .l collapse on
touching the ground, provided both sides are wnlocked,

(ix) Flaps.~ If possible, flaps should be fully lowered for landing,

(x) Landing.- A normal tail-down landing is made exactly as duscribed

39,

to reduce landing speed and float, which would be excessive.
espocially if the undercarriage were up.

in para.28.

POSITION ERROR TABLE
A.S.I. correction

60 add about 15 m.p.h,

1o aad about . (Stall fiaps down)
a .

40.

120 edd 10.5 m.p.h.
140 add 8.5 "
160 add 7.0 "
180 add 6.0 "
200 add 5.5 "
220 add 5.0
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NOTES CONCERNING THE MERCURY XV ENGIIE

The following data should be carefully noted:-

(1) Limiting operational conditions:-

Teke—off on 100 octane fuel

{long range load 14,500 1b.)
(Up to 800 = 1,000 ft. or for
2 minutes)

Teke-off on 87 octane fuel
{normal max, load 12,500 1b.)
{up to 1,000 ft. or for 3
minutes)

Climb

Maximum cruising
lixture control NORMAL
{Rich)

Economical cruising
Mixture control WEAK
{Throttle lever in

cruising range)

Meximm level
{5 minute limit)

Maxdimum dive
{20 seconds 1imit)

(ii) 0il rressures

{iii) 0il inlet temperatures

Minimum for opening up

Maximum for contimious cruising

Maximm for climbing
Emergency maximum
{5 minute limit)

F.8./1.

Maximm r.p.m,
at maximm boost
{9 1b./sq.in,)

Maxdimm r.p.m.
Minirmm r.p.m.
at maximum boost
(5 1b./sq.in. )

(+5 1b./sq.in.)

Mexdimum r, p.m.
at maximm boost
(+3% 1b./eq.in, }

Maxdimm r.p.m.
at maximm boozt
(+3% 1b./sq.in, |

Yaximum r,p.m.
at maximm boost
(+5 1b./sq.in, )

Momentary maximm
T.p.M. &t maximumm
boost

(+6 1b./sq.in. )

Normal
Fmergency mindmum
(6 minute limit)

59C
70°C
80°C
85°C

2,750

2,400

2,750

3,120

80 1b./sq.in.

65 1b./sq.in.



(iv) Cylinder temperatures

Maximum climb aoogc

Maximm cruising 1e0°C

Maxcdimm level 240°C
(5 mirmte limit)

FUEL CAPACITY AND CONSUMETICNS
41, TNote the following:-

(1} Bffective fuel capacity

Normel load (12,600 1b.) =- Two tenks in centre main plane
Fort tank — 140 gallons
Starboard tank - _140 gallons
Total effective capacity- 280 gallons

Long range load (14,500 1b.) Four tanks
Two inner tanks 140 galls each ~ 280 gallons
Two outer tanks (100 octane) 94 galls.esch - 188 gallons
Total effective capacity ~ 468 gallons

(ii) Fuel consumption.- The following information will be found
useful in determining endurances:—

Meximmm consumptions per engine at the altitudes indicated:—

9 1b, .in. boost 8 alls, T hour at
Take-off [.{OO ooﬁ&a;’n es ngé. s

Climbing (+5 1b./sg.in. boost) 82 galls. per hour at
13,000 ft.

Maximum cruising ' 58 gslls, per hour at
(mixture control NORMAL) 4,500 ft. (approx.)

Economical cruising
(mixture control WEAK) 40 gells, per hour at
10,000 ft. (approx.)

Al~out level flight
(+5 1b./sq.in. boost) 84 galls. per hour at
14,000 ft.







