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Note to official users

Alr Ministry Orders and Volume II leaflets as issued from
time to time will affect the subject matter of this publication,
It should be understood that amendment lists are not always 1s-
sued to bring the publication into line with the orders or leaf-
lets and it is for holders of this book to arrange the necessary
linking-up.

Where an order or leaflet contradicts any portion of this
publication, an amendment list will generally be issued, but when
this 1s not done the order or leaflet must be taken as the over-
riding suthority.
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October, 1940 - ATR PUBLICATION 1691B
Pilot's Notes

- INTRODUCTION -

Note. - The following introductory notes are complementary
to the detailed description given in Volume I of
this Air Publication.

1. The Harvard II Aeroplane is a two-seater, low-wing mono-
plane, powered wilith a Wasp S3H1 engine driving a 9 ft. diametenr,
Hamilton Standard constant-speed two-blade airscrew. Except for
fabric covered control surfaces, all-metal construction is em-
ployed throughout. The aeroplane ls designed as a general pur-
pose training aircraft, and 1s equipped for the following ser-
vices: - gunnery, bombing, navigation and instrument flying. It
has a span of 42 ft. 1/4 inch, an overall length of 28 ft. 11-7/8
inches, and an overall height of 9 ft. 4-41/6% inches with tail
down.

2. The fuselage is composed of a welded steel tubular frame,
with detachable aluminum alloy side panels and an after semi-
monocoque section of aluminum alloy. The frame incorporates a
pylon between the cockpits to protect the crew from injury should
the aeroplane overturn. The tandem cockplts are under a trans-
parent roof with a sliding section above each seat. These sec-
tions can be operated from outside or lnside, and locked at clos-
ed, open, or intermediate positions. They have glass panels
Which can be released by the crew for emergency exit. Provision
1s made for heating and ventllating the cockpits. There 1s a
walkway on the centre plane on each side of the fuselage, hand-
holds on either side of the forward cockpit instrument panel
shield, and a metal foot step adjacent to each cockpit on the
port side of the fuselage.

3. The main plane 1s a semi-monocoque structure and consists
of a centre plane and two outer planes. Split-type tralling edge
flaps, hydraulically operated, extend in three sections from ai-
leron to aileron. The ailerons have trimming tabs which may be
ad justed on the ground.

4, The alighting gear consists of two independent retractable
undercarrisge units and a steerable tall wheel (which also auto-

matically locks in the tralling aft position). Each undercar-
riage unit is retracted inward by hydrauliec power, and the wheels
are fitted with hydraulic brakes, pressure belng applied by the
action of depressing the brake pedals, which are mounted in the
rudder pedals.

5. The tail unit is a cantlilever structure, with semi-mono-

coque fin and tail plane. The rudder and elevators are of the
balanced type, with trimming tabs.
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6. There are two fuel tanks in the centre plane, one on
elther side, with a total capacity of 92.4 Imperial gallona. The
starboard tank holds half this amount, but the port one has a
standpipe which cuts off 15.8 gallons as a reserve, The oil tank
is under the top cowling, forward of the fireproof bulkhead, and
holds 8.5 Imperial gallons.

7. A fixed Browning gun can be mounted in the leading edge
of the starboard outer plane. It is operated by compressed COo
stored in a cylinder, and fired by pressing a button on the
front control column ring grip. The ammunition box is on the
outboard side of the gun compartment, and holds 250 rounds.

8. Provision is made for installing a cine camera gun in the
leading edge of the port outer plane. Exposure is made by the
gun firing button, and the camera may be operated selectively or
slmultaneously with the gun by positioning the air selector
valve.

9. Brackets are fitted on the lower surface of each outer
plane for a light series type E.M. bomb carrier. The bombs can
be released selectively or simultaneously by switches on the
electrical system control panel in the forward cockpit.

10. A No. 3 Mark I signal pistol fires through a tube on the
starboard side of the forward seat, and a rack for stowing nine
(9) cartridges is fitted on the starboard side of the cockplt.

1l. Launching tubes for two standard 4-inch forced landing
flares are situated abaft the baggage compartment. The flares
can be released individually by two toggle handles on the star-
board slde of the pllot's seat 1n the forward cockpit. These
handles can alsoc be reached from the aft cockpit.

12, An instrument flying hood can be drawn over the aft cock-
pit. It is released elther by a lever situated below the edge
of the aft instrument panel shleld or by a knob on the port side
of the forward instrument panel.

13. Provision is made for carrying a maximum of eight 17-1/2
pound removable ballast welghts, when necessary, in the upper
part of the fuselage abaft the rear cockpit, and there 18 an in-
spection window for checking their number.

14. The engine-driven generator has a maximum output of 750
watts at 15 volts, and the supply 1s maintained by a 12 volt, 68
ampere-hour accumulator, cooled and ventilated by an air duct,
on the forward side of the fireproof bulkhead. The main fuse
panel 1s on the port side of the fuselage, abaft the wall. Out-
put to the accumulator 1s controlled by a voltage regulator below
the aft seat. The electrical system includes cockpit lighting,
fuel contents indicatlon, undercarriage position indicatlion, in-
tercommunication, navigation and identification lamps, landing
lamps, and a booster coil for the engine magnetos (for use when
starting).
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15. An inertia starter for the engine 1s provided and it may
be energlzed by a hand-crank or electrically.

An external supply
socket for the electrical motor is fitted to port fuselage side,

Jjust aft of the fireproof bulkhead and above the upper surface
of the centre plane.
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SECTION I
CONTROLS AND EQUIPMENT IN COCKPITS

1. General. - This section deals with the controls and equip-
ment in both cockpits, and equipment situated elsewhere with
which the pilot should be familiar. Illustrations and more de-
tailed particulars of the various ltems described 1n these Notes
are given in A.P. 1691B, Vol. I.

2. Cockpit roof and EMERGENCY exit. - The tandem cockpits are
under one transparent roof with individually operated sliding sec-
tions for access. The forward and aft sliding sections can be
locked at three and four intermediate positions, respectively, be-
tween the open and closed positions. The sections are unlocked
from inside by pulling inward on handles located near the port
front edge of the forward one, and near the port aft edge of the
after one. They can be unlocked from outside by pulling upward
on two small levers situated opposite the inboard handles, The
glass panels in the sides of the sliding sections can be released
by means of handles situated on the lower inner sides, thereby
providing an emergency exit.

%, (Control columns and control locking device. - The control
column in the aft cockpit 1s detachable and when not 1n use
should be removed and locked in the stowed position in the socket
on the lower starboard side of the cockpit. The handle for lock-
ing and releasing all surface controls is situated to the port
and forward of the control column in the forward cockpit. To
lock controls, neutralize rudder pedals and place control column
forward, centering it laterally. Release the plunger holding the
lock in the stowed position, and engage the control column socket
in the lock recess, allowing the plunger to locate itself in the
locked position. To release, reverse the above procedure.

4, Rudder pedals, adjustment and brake controls. - The rudder
pedals In both cockpits are adjustable by pressing the lever sit-
nated on the inner side of each pedal. When this lever is press-
ed, the rudder pedal can be moved forward or backward by a spring
along a channel provided with holes. When the pedal is in posi-
tion to suit the pilot, engage the plunger on the lever in the
appropriate hole. Ensure that the pedals are in corresponding
holes. If not, rudder will be applied in one direction when the
pedals are neutral. The brakes are hydraulically controlled and
can be operated from either cockpit. To apply the parking brakes
pull out the control knob situated on the starboard side of the
instrument panel in the forward cockplt, marked PARK BRAKE, and
press forward on both rudder pedals; release brake pedals and
then release control knob. To release parking brakes, press
brake pedals forward. This can be done from either cockpit.

5, Trimming tabs. - The elevators and rudder have adjustable
trimming tabs which are operated by two control wheels, clearly
marked, situated on the port side of each cockpit. The tabs
should be adjusted as required to obtain directional and
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longitudinal trim. It will be found that this aeroplane requires
right rudder bias when climbing or flying level. This bias will
have to be eased off when gliding. The elevator tabs are not to
be used to assist in recovering from a dive or for manosuvring.
The alleron tabs may be used as trimming tabs of the fixed type
by lengthening or shortening the tab connecting rods.

6. Flaps and flap control. - The main plane is equipped with
trailing edge split type flaps, hydraulically operated. A flap
position indicator, calibrated in degrees, is situated on the
port side of each cockpit, forward of the control handle marked
FLAP. The forward position of this handle selects the DOWN posi-
tlon of the flaps and the aft position of the handle selects the
UP position of the flaps. The centre, LOCK position is used only
when it is desired to stop the flaps at any intermediate position
as indicated by the flap position indicator. To operate flaps,
engage hydraumlic pressure control lever and move handle to the
desired position, as described in para. 10. Should the engine
driven pump fail, proceed as in para. 11. Flaps are not normally
used for take-off, except when set at 15° to get out of a small
space; but they should be fully down for landing (see also Sec-
tion 2, paras. 23 and 25). Do not lower flaps when flying above
125 m.p.h., I.A.8. reading. The aeroplane will become nose-heavy
when the flaps are lowered and the alrspeed will decrease.

T. Undercarriage. - This i1s hydraulically operated. The
aeroplane 1s ritted with indicator lamps (two red and two green),
a warning horn and mechanical indicator. The mechanical indica-
tor 1s only & supplement to the lamps and should not be used as a
positive indlcation that the undercarriasge is locked. The under-
carriage can be raised from the forward cockpit only (the safety
catch on the control lever is on the quadrant in that cockpit);
but 1t can be lowered from either cockpit by using the control
handle marked LAND GEAR, situated on the port side of each cock-
pit. Normal movement of the handle forward selects the DOWN po-
sition of the undercarriage and vice-versa. The undercarriage
must not be lowered at airspeeds above 150 m.p.h. I.A.S., but
after lowering it the speed may be increased up to that of all-
out level flight (about 170 m.p.h. I.A.8.). Prior to operating
the undercarriage, press the hydraulic pressure control lever.

To raise the undercarriage, pull the undercarriage control handle
up and then right back. In raising the undercarriage, move the
control handle from DOWN to UP position, fairly rapidly. If the
movement 1s made slowly, the hydraulic pressure may reach the re-
tracting leg before the latch i1s disengaged. The lock then will
be difficult to disengage. If the control handle tends to be dif-
ficult to move after having moved part way to UP, due to the han-
dle having been moved slowly, first return the handle to DOWN and
then when ready to do so, move quickly to UP. When the undercar-
riage is fully up, the two red lamps are on, the mechanical indi-
cators (on port side of cockpit beside flap indicator) right back,
and the warning horn will sound as the throttle setting is reduced
for landing. %The warning horn will continue to sound until the
undercarriage i1s locked in the DOWN position). When the undercar-
riage is fully down, the two green lamps are on and the mechanical
indicators are right forward. These position indicator lamps are
situated on the electrical switch panel on the port side of the
forward cockpit only. A dimmer switch 1is also on this panel,
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This switeh should be at DAY for day use. (See Section 2, paras,
36 and 37 for emergency operation.

8. The undercarriage causes considerable drag when it 1s in
the down position.

9. Warning horn release. - This is a white coloured push-
button situated on the electrical awitch panel on the port side
of the forward cockpit only. Its purpose 1s to render the warn-
ing horn inoperative when it 1s desired to close the throttle
during flight with the undercarriage up. This is done by pushing
the button in. The warning horn is automatically brought back to
normal operation by opening the throttle.

10. Hydraulic systsm. - The flaps and undercarriage are oper-
ated by means of an engine-driven hydraulic pump. The time lag
pressure control lever for controlling this operation 1s situated
on the port side of each cockpilt and is marked PUSH. After the
pressure control lever has been pushed down, set control handles
in desired positions. It 1s not necessary to hold lever down
after it has been pushed. The power control remains engaged for
a given period of time regardless of pressure, that 1is, 1t does
not disengage concurrently with the completlon of undercarriage
and flap operation. However, under normal operating conditions,
the power control should not remain engaged for more than approx-
imately 2 minutes.

11. Hydraulic hand pump. - The hand pump can be used if the
engine-driven pump fails. It is situated at the port side of the
pilot's seat in the forward cockpit, and is marked HAND: HYD.
PUMP. To operate, select desired position of flaps or undercar-
riage, pull up the handle of the hand pump, lock it In the ex-
tended position by turning it anti-clockwise, and pump.

12, Mixture control. - The mixture control is not of the auto-
matic type. The control lever is sltuated in the throttle quad-
rant, and i1s marked M. Fully back position gives RICH mixture
and fully forward gives WEAK. A latch mechanism is incorporated
in the throttle control of the forward cockplt only, so that when
the throttle is closed it pulls the mixture control back into
RICH position. The design of the latch renders it ineffectlve
upon the mixture control as the throttle is pressed forward. The
latch may be released if desired. The fully WEAK position of the
mixture control provides for positive stoppage of the engilne
through a slow-running cut-out device incorporated in the carbu-
rettor. During take-off, climb at nearly maximum rate, and high
speed level flight below 5,000 feet, the mixture control lever
should be maintained in the fully RICH position. For all opera-
tions above 5,000 feet, the mixture may be weakened only suffi-
ciently to maintaln smooth engine operation, except when cruising
at or below T0% normal rated power. The use of the mixture con-
trol at any time depends on cylinder temperature, which must be
within the limits laid down (see paras. 17 and 18). Before de-
scending from altitude at which the mixture control was set, re-
set the control to fully RICH.
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13. Exhaust gas analyser (fuel-alr ratio instrument in cock-
Eit!. - This instrument Indicates the fuel-alr ratio of the mix-
ure entering the engine by analysing electrically a sample of
the exhaust gas. Normally, the indicator will respond in 5 or 6
seconds to a change in mixture and this time should be allowed
when taking a meading. A correct fuel-alr ratlo indication does
not lessen the importance of the cylinder head temperature indi-
cator, Should detonation occur, the pointer of the mixture indi-

cator will move erratically, generally towards the RICH end of
the scale.

14. To assist in making adjustment to the correct mixture, a
manifold pressure scale 1s incorporated above the fuel-alr ratio
scale, The mixfture indicator does not measure manifold pressure,
the scale beilng used solely for reference.

15. When using the mixture control, the pilot should observe
the existing pressure on the manifold pressure gauge (see paras.
19 and 20) and then adjust the mixture control to caus& the
pointer of the mixture indicator to move to the corresponding
pressure on the menifold pressure scale above the fuel-air ratio,
whereupon the ecorrect fuel-air ratio is obtained. The mixture
should never be weakened to cause the fuel-alr ratio indicator to
show less than .072.

16, When hot air is applied to the carburettor, it is neces-
sary to weaken the mixture to restore the former fuel-air ratio.
Enrich the mixture prior to turning carburettor heat off, other-
wise the mixture might become too weak (see para. 29).

17. Cylinder Temperature. - Operation of the engine must be
such that eylimder temperatures are maintained within the follow-
ing limits: -

(1) Take-off and short climbs - maximum for 5 minutes - 288°C
(The minimum cylinder temperature for take-off is 160°C)

(11) Continuous climbing - maximum - 260°C

(111) Cruising, maximum - 230°C (The temperature should normal-
1y remaim between 150° and 200°C.)

18, Prolongeil steep climbing may result in high cylinder tem-
peratures. An increase in airspeed of 5 to 10 m.p.h. will reduce
eylinder tempermatures considerably, with very little sacrifice in
rate of climb.

19. Manifold pressure. - This is controlled by movement of the
throttle and caerresponds to boost. The pressure is registered by
the manifold pressure gauge on the instrument panel in each cock-
pit. For take-off, the airscrew fine pltch limlt stop should be
set so that the engine speed 1s at the rated 2,250 r.p.m. with
36 in.Hg. manifold pressure. The engine 18 run up with the throt-
tle against the gate and airscrew pitch fully fine while the
aeroplane 1s om the ground.
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20. For cruising and simlilar conditions of contlnuous opera-
tion, the throttle opening, manifold pressure, and r.p.m. should
be reduced in accordance with the following table (see para. 21).

: Fuel
I.A.8. Condition Max. mani- Max. Min.fuel- Consump.
fold press. r.p.m. air ratio gal./hr.
(in. Hg) %approxJ
- Take-off 36.0 2,250 full RICH -
117 Climb 32.5 2,200 .089 z
- Level flight J2+5 2,200 .089 -
(maximum)
150 Cruilsing 26.5 2,000 .072 26
At (maximum)
5,000
143 ft. Cruilsing 24.5 1,900 .072 23
(desired)
262 Diving 10 - 20 2,800 & )
(maximum)

Note. - An information plate giving these particulars is fixed
to the locker door below the instrument panel in the
forward cockplt.

21. Airscrew pltch control. - This aeroplane has a 9 ft. di-
ameter, Hamllton Standard, constant-speed, two-blade airscrewv.
The setting of the blades at the 42 in. station is 27° coarse
and 11° fine. The control lever 1s situated in the throttle
quadrant, and is marked P. Forward travel of the lever decreases
airscrew pitch with consequent increase in engine r.p.m. Back-
ward movement of the lever increases airscrev pitch, with a re-
sulting decrease in r.p.m. The forward travel is limited by a
stop on the quadrant which should be adjusted so that the engine
speed does not exceed 2,250 r.p.m. when the throttle ia opened
against the gate for take-off. Fine pitch 1s also used for
elimbing and landing. When diving, the 27° coarse pitch limit
of the airscrew may not be sufficient to permit continuation of
the governing action at the extremely high airspeeds. Under
these conditions, the airscrew will act like a fixed-pitch air-
screw, allowing the engine to turn in proportion to the alrspeed
and throttle opening. To prevent excessive r.p.m., the throttle
must be partially closed and/or the diving attitude of the aero-
plane modified. The maximum allowable engine r.p.m. of 2,800
must never be exceeded, and operations calling for more than
2,000 r.p.m. should be of as short duration as possible.
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22, 01l temperature regulator shutter control. - A control
handle for controlling the open or closed position of the shutter
located on top of the oll regulator is situated at the bottom of
the instrument panel in the forward cockpit. These shutters con-
trol the acceleration of heating the oll for warming-up purposes.

23. Fire extinguishers. - A carbon tetrachloride, hand-oper-
ated fire extingulisher i1s installed on the inner side of a door
located on the port side of the fuselage in the aft cockpit. The
extinguisher is easily accessible to the ground crew as well as
to the occupant of the rear cockpit.

24, In addition to the hand-operated fire extinguisher, provi-
slon is made for flooding the englne compartment with carbon di-
oxlde by means of a five-pound capacity, carbon dioxlde, pressure
type fire extinguisher. The handle for its operation is situated
on the- starboard side of the forward cockpit, in line with the
maln instrument panel.

25. Beat adjustment. - The lever controlling this is at the
lower starboard side of each seat.

26. Sutton harness release. - A lever for releasing the Sutton
harness, to enable pilots to lean forward, is located on the low-
er port side of each seat.

27. Gyro selector valves. - The gyro instruments can be oper-
ated by either the engine-driven vacuum pump or the venturils.
Two selector valves are situated on the port side of the forward
cockplt instrument panel. The upper valve controls the vacuum
pump and has two positions - OFF and ON - for the instruments of
both cockpits. The lower valve controls the venturl and has
three positions - OFF, front cockpit instruments ON, and rear
cockplt Instruments ON. Use the venturli only in case of vacuum
pump failure. When either of the two valves 1s ON, make certain
that the other valve is OFF.

28. Carburettor air heat control., - The use of the carburettor
alr heat is mecessary to prevent or remove ice formation in the
carburettor, which is most 1likely to occur at part throttle (mod-
erate to low manifold pressures) under high humidity conditions
over a considerable range of temperatures. Formation of ice in
the carburettor can generally be detected at cruilsing throttle by
a gradual decrease of manifold pressure at a fixed throttle set-
ting in steady, level flight. At greater throttle openings, 1t
%i more difficult to detect except from irregular engline opera-

on.

29. To prevent icing under adverse weather conditions, the
carburettor air temperature should be maintained at from 32°C to
38°C. The alir temperature thermometer is fitted in the carburet-
tor air intake. Adjust carburettor mixture after setting carbu-
rettor air heat control (see para. 16). It is important, owing
to the high manifold pressure allowed for take-off, that the car-
burettor air heat control is set at COLD AIR before taking-off,
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except when operating in unusually cold or damp weather. This is
necessary, owing to the resulting high alr temperature with the
control set for HOT AIR, which materially reduces the engine
power and may cause detonation and 1ts accompanying serious ef-
fects. The control is on the port side of the forward cockpit,
by the gyro selector valves below the maln Instrument panel. The
handle 1s put down to admit hot air to the carburettor and up to
admit cold air. Notches enable the amount of hot air to be regu-

lated. The temperature of the air entering the carburettor 1s

indicated in degrees C on an instrument mounted on the port side
of the main instrument panel.

%0. Heating and de-frosting control. - A handle to control the
heating of the cockpits and fixed gun compartment in the star-
board outer plane and to control the de-frosting system is locat-
ed at the right side of the forward cockpit, below the cartridge
contalner. The one handle controls the entire heating and de-
frosting system.

31. Ventilating control (cockpits). - A valve for controlling
the ventilating system of the cockpits is situated between the
rudder pedals in the forward cockplt. The valve 1s operated by
rotating the notched wheel with the foot. A small door, sltuated
below the fire extinguisher door in the aft cockpit, provides an
additional means of ventilation. The opening of the door 1s con-
trolled by a handle on the door. Further ventlilation of the
cockplts can be obtained by opening the sliding roofs to any of
the intermediate positions.

32, Instrument flying hood. - This is installed in the aft
cockpit. When not in use 1t 1s folded back and held down by
means of a clamp and shock cord arrangement which is attached to
the structure of the aircraft. To lock the hood in an operating
position, pull it forward and engage catch over first bow of
hood. To release the hood from the aft cockpit, press on the
lever of the catch assembly. To release it from the forward
cockplt, push forward on the knob extending through the trim
strip on the port side of the cockpit.

3%, Fuel system (fuel used D.T.D. 230, Stores Ref. 344/59). -
The two fuel tanks have & total capacity of 92.% gallons, suffi-
ecient for 4 hours' crulsing at normal operation. Each tank holds
46.2 gallons, but the port tank has a standpipe which prevents
petrol being taken below the level of its top. The fuel cocks
are mounted on the control shelf at the port side of each cockpit
and the dials have four positions: - OFF, RIGHT ON, LEFT ON, and
RESERVE ON. The tanks are not connected, and therefore it 1is
necessary to switch from one tank to the other and then to the
reserve. The standpipe in the port tank cuts off 15.8 gallons
(as reserve) from the 46.2 gallons in that tank, so that when
flying with the cock set at LEFT ON, 30.4 gallons only are avall-
able in that tank, and to obtain the remalning 15.8 gallons the
cock has to be turned to RESERVE ON.
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The following procedure is to be adopted under the condi-
tions named: -

(1) Starting up. - Set cock LEFT ON, warm up and run up engine
on this tank, then switch to RIGHT ON before taxying out
to take-off. The right tank 1s flown off first, owing to
the fact that the reserve petrol is in the left tank and
the cock can be switched from LEFT ON to RESERVE ON quick-
er than from RIGHT ON to RESERVE ON, the LEFT ON being the
intermediate position. By starting up on the left tank,
sufficient petrol 1s used from it to obviate any overflow
(thereby causing a loss of petrol) due to attitude. It
should, however, be noted that the engine can be primed
and started up from elther tank (including the reserve)
if necessary.

(11) Loecal flying. - Change from right tank to left when the
right gauge shows 10 gallons. Change from left tank to
reserve when left gauge shows 25 gallons.

(111) Cross-country flying (when low flying is not involved). -
Change from right tank to left tank and subsequently, left
to reserve, when the fuel pressure warning lamp' shows red
and the fuel pressure drops to zero. This procedure
should be supplemented, at Flying Training Schools and
Stations where flying training is carried out, by regular
dual instruction, which is done by the instructor turning
off the petrol without warning and the pupll taking the
necessary corrective action. The pupil should be able to
turn on the petrol before the engine shows signs of stop-
ping. If the pressure does not return to normal when the
petrol is turned on, use the hand pump which is situated
on the port side of each cockpit between the rudder and
elevator trimming tab control wheels. When teaching
pupils forced landing procedure, the petrol is not to be
turned off in the air to simulate engine failure.

34. The normal fuel pressure in flight should be from 4 to 6
1bs./sq.in. A fuel pressure warning signal shows a red light on
the main instrument panel in each cockpit should the pressure
fail. The fuel contents gauges are mounted on each tank and are
situated on either side of the seat in the forward cockpit. Each
gauge is provided with a lamp which can be 1it by the approprlate
switeh on the panel in the forward cockpit. The gauges can be
read from the aft cockpit, but not accurately.

35. 011 system (011 used D.T.D. 10 Stores Ref. 34A/32 and
%3). - The capaclty of the oll tank 1s ©.5 gallons, and alr space
of 1.5 gallons is provided. Other details are as follows: -

0il Pressure

Take-of f 70 to 90 1lbs./sq.in.

In flight 70 to 90 1bs./sq.in.

Minimum permissible __ 50 1bs./sq.in.
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0il Temperature

Minimum permissible for take-off _ 140°C
Maximum permissible in level flight _ 85°C
Maximum permissible on ground or in climb ___ 85°C

%6, Ballast. - Provision for eight 17-1/2 1b. removable bal-
last welghts is made in the upper portion of the fuselage, aft of
the rear cockplt. An inspection window 1s provided to ald in de-
termining the number of ballast welghts carried. For any condi-
tion of solo flight (forward pilot only) three weights should be
used. The aeroplane can also be flown dual with these three
welghts in. If three ballast weights are carried, with two pl-
lots, then the flares must not be aboard. Restrictlions regarding
the amount of luggage which may be carried are stencilled inslde
the luggage compartment. If two pllots are aboard and luggage is
carried, no ballast weights should be carried.

37. Electrical system and controls. - (For full details see
A.P. 1601B, Vol. I). Spare lamps and sockets are stowed in an ac-
cessible box mounted above the rudder pedal support tube in the
aft cockpit. All instrument panel and cockpit lamps may be re-
placed during flight. Spare fuses are in the electrical awitch
panel at the port side of each instrument panel. Tne lamp bulbs
on each instrument panel can be changed by opening the front
plece of each panel. This is done by turning the thumb screw on
each side at the top so that arrow points are vertical, and pull-
ing the front piece forward on i1ts hinge at the bottom. 1

38. All switches and rheostats for control of electrical equip-
ment are situated within shielded panels at the port side of each
cockpit. Each switch and rheostat is plainly marked to indicate
its operation. The only controls in the aft cockpit are the aft
instrument panel, aft cockpit lamps and the fuel gauge lamps.
Controls for the forward instrument panel, forward cockplt lamps
and all other electrical equipment are on the switch panel of the
forward cockpit.

39. An external accumulator supply socket, to be used in
starting the engine, is situated on the port side of the fusel-
age, just aft of the engine and above the centre plane. Access
to the sockets is gained through a hinged door.

40. Landing flare release. - Provision is made for releasling
two standard 4-inch forced landing flares through launching tubes
situated aft of the baggage compartment. The two release handles
are of the toggle type and are on the starboard side of the pi-
lot's seat in the forward cockpit. The flares are released in-
dividually by these handles. Reconnaissance flares can be car-
ried in the bomb carriers if required, and released by means of
the bomb release mechanism and controls. ]

F.5./T




41. BSignal pistol. - Provision is made for the installation of
a No. 3 Mark I signal pistol located on the starboard side of the
forward cockpit. A rack for stowing nine cartridges runs along
the starboard side of the forward cockpit.

42, Gun control. - One Browning gun can be installed in the
leading edge of the starboard main plane. An alr selector valve,
used in operating the gun, 1s mounted near the starboard slde of
the fuselage, just aft of the forward seat. To operate the gun,
pull outward on the gun-charging handle situated on the starboard
slde of the control panel, rotate the alr selector valve lever
180° in either direction from the OFF position and press the
trigger button on the forward control column. The machine gun
and G.4 cine camera (which can be installed in the leading edge
of the port main plane) may be operated selectively or simultane-
ously by corresponding positlons of the alr selector valve.

43, Bomb release controls. - A light series Type E.M. bomb
carrier can be lnstalled on the lower surface of each main plane,
Switches for contreolling the release of bombs are installed on
the control panel in the forward cockplt. To release bombs,
either selectively or simultaneously, press the master switch in
the electrical control panel upward, operate the selectlve or
jettison switches situated on the right side of the control panel
as desired, and press the release switch mounted in the upper
left-hand corner of the control panel.
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FITNESS OF AEROPLANE FOR FLIGHT

Note the followlng: -

These Notes should be read in conjunctlon with Flying
Training Manual, Chapter III, which sets forth in de-
tail the technigue outlined hers.

If flying solo, see that the correct number of ballast
welght is fitted (see Section 1, para. 36)

Warning. - The danger which may arise from the carriage of
non-standard loads 1s explalined in paras. 50 to

52. It is of the greatest lmportance that
these paragraphs should be read and understood.

PRELIMINARIES

Before flying solo take the followlng precautions: -

See that the aft control column 1s stowed and locked in
its socket on the starboard side of the cockpit.

Ensure that the Sutton harness 1in the aff cockplt is
fastened.

See that the aft cockplt sliding roof 1s closed and locked.

On entering the forward cockplt, make the following
preparations: -

Unlock (1f locked) the controls and check the movement of
all flying controls. ;

8et rudder pedals to comfortable position, giving full con-
trol on the brakes when taxying.

Apply parking brakes and wheel chocks.
Check the contents of the two fuel tanks.
Switeh on maln generator.

Switch on pitot head heater if flight is to be in cold
atmosphere.




(vii)
(viii)
(1x)

(x)

(1)
(11)

{114
(1v)
(v)
(v1)
(vii)

(viii)

(1x)

(x)

Set altimeter to zero.
Keep cockpit sliding roof open till after take-off.

If intercommunication with passenger or pupil is desired, v e
ensure that he 1s connected up. “

Push button left of undercarriage indicator lamps and see
that they light.
STARTING THE ENGINE AND WARMING UP
Note. - The practice of idling the engine for long periods
of time should be avoided as much as possible, as

this tends to shorten the serviceable 1life of the
spark plugs.

Starting engine: -

Turn fuel to LEFT ON.

Plac? airscrew pitch control at COARSE PITCH (fully back-
ward).

Place mixture control at RICH (fully backward).

Set carburetor heater at COLD {EEE Section 1, para. 29).
Set throttle about 1/2 inch open.

Ascertain that oll cooler shutter 1s closed.

Pump up fuel pressure by hand to read 3 to 4 1lbs. on fuel
pressure gauge when the hand pump is pushed slowly through
a complete stroke. While doing this: -

Prime engine with priming pump - 4 to 6 full strokes if en-
gine is cold, or 2 to 4 strokes, if engine is warm. Do not
prime if engine is hot. Turn off priming pump after prim-
ing. Lock 1n this position, otherwise, there 1s danger

of the engine cutting out, or loosing power during cruils-
ing flight.

See that all personnel are clear of the airscrew; then
sawitch on main ignition.

Note. - When this 1s done, the undercarriage lamps and the
fuel pressure warning lamps will also be switched
on.

Press on rear end of starter pedal situated between the
rudder pedals in the forward cockpit, to energise starter —
motor. (The ignition switch must be in the ON position




(x1)

(xi1)

(x1i1)

(xiv)

(xv)

Note. -

(1)

(11)
(111)
(iv)
(v)

(1)
(11)
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before the starter can be energised). When ready (e,
when a high pitched note has been reached): -

Press on forward end of starter pedal to engage starter to
engine.

If the engine does not start, repeat (x) and ?xi) and if
battery is low, use the external accumulator (see Section
1, para. 39). Should engine still not start, prime with
8 further 2 strokes of the priming pump. Fallure to start
after this will require investligation.

Caution. - During starting do not "pump" the throttle, as
this may cause flooding, with a great risk of fire should
a backfire occur.

If hand cranking for energising the starter motor has to
be resorted to, the crank handle 1s in the baggage compart-
ment.

Open throttle so as to reach 600 r.p.m. or less, as soon
as possible, and hold this engine speed for 30 seconds or
until oil pressure reaches 50 lbs./sq.in.; then increase
opening. If oil pressure does not show within 30 seconds,
stop engine and investligate.

It is strongly recommended that the pilot should himself
carry out preparation and starting up. This will ensure
that he knows the procedure thoroughly and that unneces-
sary running of the engine before take-off 1s avolded.

Warming up after starting engine: -

Put airscrew control fully forward (fine pitch) as soon as
0il pressure 1is normal (50 1bs./sg.in.) and engine is run-
ning smoothly.

Slowly open throttle to 1,000 r.p.m. for warming up.

Keep mixture control at RICH.

011 temperature for take-off: minimum 40°C; maximum 85°C.

Maximum englne eylinder temperature 260°C on ground.
TESTING ENGINE AND INSTALLATIONS

During warming up: -

Test hydraulic hand pump by lowering and ralsing flaps.

Check o0il pressure and fuel pressure.




(111)
(1v)
(v)
(vi)
(vit)

(viii)

(1x)

(x)

(x1)

(1)
(11)
(111)
(iv)

Ensure that Sutton harness and that of passenger (if car-
ried) is fastened tightly and securely.

Ensure that parachute and that of passenger (i1f carried)
1a securely fastened. :

Check electric switches (undercarriage and fuel gauge
lamps, ete.).

Set dimmer switch for undercarriage lamps to DAY or NIGHT
(as applicable).

See that main generator switch is ON.

Set the trim adjustment of the artificial horizon with the
instrument caged, so that the aeroplane silhouette coin-
cides with the centre of the horizon bar.

Uncage the artificial horilizon as follows: -

(a) Pull out the knob and rotate it as far as it will go
in an anti-clockwise direction.

(b) Release the knob and check, without pulling it, that
it cannot be rotated in either direction.

To obtain reliable indications from the artificial horizon
and direction indlicator during take-off, the engine should
be run for at least 2-1/2 minutes at a speed such that the
engine-driven pump provides a suction of 3-1/2 inches of
mercury as shown by the suction gauge. This 1s necessary
to allow the gyroscopes to attaln sufficient speed and for
that in the artificlal horizon to erect to the vertical.

It should be noted that the horizon bar will settle to the
tall down attitude of the aircraft; the trim adjustment as
set in (vili) must not be altered on this account,

Set the direction indicator to agree with the compass and
uncage it by pulling out the knob.

During running up: - When engine is warm (oil temperature
0°C and engine cylinder temperature 150°C): -

Open throttle up gently but firmly to the gate.

Static r.p.m. (fine pitch) should not be less than 2,200.

Manifold pressure (boost) should be 36 inches.

Test each magneto at 29 in.Hg manifold pressure. (Drop
in r.p.m. should be less than 100, and the engine should
run smoothly. As this is a constant speed airscrew the

drop in r.p.m. should only be momantary.) If drop ias more
than 100 r.p.m. check magnetos.




(v)

(vi)
(vit)
(viii)

Note. -

8.
(1)

(11)
(111)

(1v)

10.
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At 1,600 r.p.m. check AMPS, for 50 maximum and suction 3.8
to 4.1 in,.Hg.

011 pressure should be between 70 and 90 1bs./sq.in.
Fuel pressure should be 4 to 6 1bs./sq.in.

If everything i1s in order, wave away chocks and release
parking brakes.

The throttle should not be kept fully open for more than
10 seconds.

TAXYING OUT

Proceed as follows: -

Use brakes as little as possible. Always taxy slowly, as
the aeroplane 1s easier to control and there is less risk
of damage should a swing result from "weather cocking" in
a strong wind.

If taxying is prolonged, check engine cylinder temperature.

Steer a "zig-zag" course, as the nose obstructs the view
ahead.

When attempting to turn the aircraft on the ground, if the
rudder is held hard agalnst the stops, giving the rudder
its full travel in the direction the aeroplane is to be
turned, it will aid considerably in disengaging the tail
wheel locking mechanism, thereby allowlng the tall wheel
to become a free swiveling unit. With the ald of the free
swiveling tall wheel, the aeroplane can be turned very
easlly by hand or with very little brake pressure and en-
gine power.

DELAY PRIOR TO TAKE-OFF

If the take-off is delayed for any reason, the engine
should be cleared by opening up against the brakes to
about 25 in.Hg manifcld pressure %1, 900 r.p.m.). The en-
gilne should not "tick over" for more than 2 or 3 minutes
wlthout belng cleared in this manner.

FINAL PREPARATION FOR TAKE-OFF - DRILL OF VITAL ACTIONS

On reaching the take-off positlion, stop across wind, fac-
ing the circuit, so that approaching aircraft can be seen.
Then, with as little delay as possible, carry out the




(1)

(11)
(111)
(1v):

Note. -

1¥ b

(11)

(1)

(11)
(111)

(1v)

drill of vital actions, as follows: -

Set elevator trimming wheel slightly forward of the neu-
tral positlon and rudder trimming wheel to neutral.

See that mixture control is fully back (RICH).
See that airscrew pltch control is fully forward (fine).

Make sure that the flaps are up. If high obstacles are to
be cleared and only a short run is available, set flaps at
15° down. High alr temperature conditions will increase
the run.

This drill may be done before taxying out, with the excep-
tion of setting the flaps at 15° (if necessary) as damage
is likely to result if the aeroplane is taxled with the
flaps down, particularly in a strong down wind. The drill
must, however, be carried out 1In its correct order immedi-
ately before take-off. It may assist the pllot to remem-
ber this order if he thinks of it in the form of letters,
as follows: -

T = Trimming o
M = Mixture

P = Pitch

F = Flaps

TAKE-OFF

(1) Turn into wind and take-off without delay. Open the
throttle with one motion until it is hard against the
gate, taking only about 2 to 3 seconds in doing so. This
will give 2,250 r.p:m. and 36 in.Hg manifold pressure.
The manifold pressure of 36 in.Hg is not to be exceeded.

Keep straight wlth rudder agalnst any tendency to swing.
Do not attempt to pull the aeroplane off the ground too
early by depressing the tall. Maintain a conatant atti-
tude until 1t flles itself off.

Immedliate action after take-off: -

Directly the airecraft is finaslly clear of the ground,
ralse the undercarriage.

Ease back the throttle to 32.5 in.Hg manifold pressure.

Ease back alrscrew pltch control to give 2,200 r.p.m. Do

(i1) and (iii) when airspeed reaches 120 m.p.h. Acceler-

ate to climbing speed (120 I.A.S. reading) before the nor-
mal climbing angle is assumed.

If the flaps have been partly lowered for the take-off,
ralse them, provided the alrspeed i1s at least 100 m.p.h.
and safe helght has been attained (300 to %00 feet), so
that there 1s no risk of the aeroplane sinking back on to
the ground as 1t will do if the flaps are ralsed at too
low an airspeed.
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15.
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Action subsequent to take-off: -

Check oll pressure.

Note cylinder and oil temperature.

Close cockpilt sliding roofs the desired amount.
Look round the cockpit systematically. :

Climb at 117 m.p.h. I.A.S8.

Feet may be taken off the rudder. Adjust rudder trimmlng
vheel so that aircraft will fly straight with feet off.

ENGINE FAILURE DURING TAKE-OFF

If the engine falls immediately after take-off, act as
follows: -

Maintain speed by depressing nose at once so that airspeed
does not drop below 95 m.p.h.

Make sure that the undercarriage has started to come up.
There is not time to take further action, and even 1f only
unlocked and on the way up, it will collapse on landing.
Do not try to lower undercarriage. There is less likeli-
hood of personal injury if the aircraft 1s landed with the
undercarriage up.

Lower flaps fully if possible.

Land straight ahead, only changing direction sufficiently
to miss obstructions.

If there is time, switch off the englne before landing to
lessen the risk of fire; but in any case do it immediate-
1y aﬁt?r landing, and turn off the petrol (see paras. 40
and 41).

CLIMBING

(1) Climb at 2,200 r.p.m. and 32.5 in.Hg manifold pres-
sure, At this setting the best climbing speed is 117 m.p.h.
I.A.8. reading to full throttle height (about 5,000 feet)
reducing speed by 3 m.p.h. per 2,000 feet to the service
celling (22,600 feet with full load). The mixture control
must be used a&s directed in Section 1, para. 10. The rate
of c¢limb at this setting is 1,200 feet per minute.




(11)

(111)

16.

(1)

(11)

(111)

1T.

Wateh the engine temperatures. The maximum cylinder tem-
perature for 5 minutes during climb is 288°C, and maximum
0ll temperature 85°C (see Sect. 1, paras. 17 and 18).

Use cockpit heater if desired (see Sect. 1, paras. 30 and
31).

CRUISING

(Further instructions and data are given in Sect. 1, para.
20 and Sect. 2, para. 46).

The engine should normally be run at the lowest speed nec-
essary for the occaslon. The aercplane has a good reserve
of power and should be flown at the desired cruising con-
ditions. This will economise fuel and reduce maintenance.
The maximum crulsing r.p.m. are 2,200 at 32.5 in.Hg mani-
fold pressure, but only for a short period. The maximum
continuous r.p.m. of 2,000 at 30 in.Hg manifold pressure
should only be exceeded in emergency.

Economical cruilsing. - The lowest fuel consumption 1s ob-
tained by using weak mixture control setting and throt-
tling down the engine to the lowest speed at which the
alrcraft will fly satisfactorily and the engine run smooth-
ly. This speed 18 110 m.p.h. I.A.8. reading with 1,320

r.p.m. at 22.5 in.Hg manifold pressure and airscrew in

coarse pltch at approximately 5,000 feet. At this set-
ting the fuel-air ratio will be correct (gauge reading

078) 1if the mixture control lever is against the latch
on the throttle (about one inch open), Although slight-
ly less economical, the desired cruising conditions of
1,900 r.p.m. at 24.5 in.Hg manifold pressure (I.A.S. read-
ing approximately 145 m.p.h.) are more practicable for or-
dinary conditions. Greater economy will be effected 1f
the aeroplane is flown at approximately 5,000 feet (if
weather permits). Temperature of cylinder heads should
not exceed 235°C, and of oil 85°C (see Sect. 1, paras. 17
and 35),

Mixture control. - Always use the mixture control when
cruising steadlly for any length of time, but be careful
not to use too weak a mlxture, or serious damage may re-
sult. Instructions for using it are given in Sect. 1,
paras. 12 to 16.

GENERAL FLYING

(1) Characteristies. - This aeroplane is guite nice to
fly and easy to manoeuvre. Special attention is, however,
drawn to the stall, the spin, and aerobatlcs, which are
fully described in paras. 19, 20, 42, and 43. Provided
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(1v)
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its characteristics in these manoeuvres are clearly under-
stood and the necessary care and precautions are exercis-
ed, a pilot should find the handling of this aeroplane
quite straightforward. It is stable and the controls are
easy to handle. It is rather sensitive fore and aft. It
can be flown with feet off 1f the necessary correction on
the rudder trimming tab has been made.

Turning is done by aileron and elevator. (See Flying
Training Manual, Chapter III) Rudder control is not re-
quired. This eliminates the need for careful co-ordina-
tion of hand and foot, and is particularly valuable in
flying by instruments. Care in turns must be exercised,
(see para. 19).

Change of trim. - The effect of operation of the flaps and
undercarriage on the trim of the aeroplane in flight 1s as
follows: -

(a) Undercarriage ralsed: No effect.
(b) Undercarriage lowered: No effect.
(¢) Flaps lowered: Aeroplane becomes "nose heavy".

(d) Flaps raised: Aeroplane becomes "tall heavy". (Com-
pensate for (c) and (d) by adjusting elevator trimming
wheel)., If the flaps are raised at less than about
85 m.p.h. I.A.S. reading, the aeroplane will sink (ap-
proximately 20 feet at 80 m.p.h. and 40 feet at 75
m.p.h. I.A.S. reading).

Trimming tabs. - The rudder and alleron tabs have fine ad-
justments. The elevator tab requires frequent use to com-
pensate for change of trim owing to variation of throttle
setting or other reasons. It must not be used for manoeu-
vring, as great stresses can be put on the aeroplane by it
(see Sect. 1, para. 5). The wheel should be turned back
for landing to asslist the elevator control but not beyond
half way, or the pllot will have difficulty in preventing
the nose from rising if full throttle 1s needed after a
mislanding. This aeroplane requires rudder blas to the
right when climbing or flying level. Bilas has to be eased
off when gliding.

Slow flying. - Flying at slow speeds down to the stall
should Ee practised at a safe height in order that the
pllot may become familiar with the feel of the controls.
Feet should be kept on the rudder pedals at low speeds.
This practice should be carried out with the flaps and
undercarriage up and with them down; wilth airscrew in
full fine piteh and at setting for crulsing (1,900 r.p.m.).




(vi) Sideslipping. - This aeroplane can be sideslipped but dif-

18.

lculty is experilenced in maintaining a steady forward
speed and direction. Care must be taken that the airspeed
does not drop below 90 m.p.h. and recovery from a sideslip
should be effected above 200 feet.

FLYING BY INSTRUMENTS

It has already been mentioned in para. 17 (i) and (i1)

that this aeroplane can best be flown without use of rudder con-

trol.

This is particularly important when flying by instruments,

as the mental concentration required of the pilot is reduced.

19.

STALLING

Though the stall most commonly occurs at low speed, the

pilot should remember that it may occur at any speed if the con-
trol column can be brought back far enough to put the aeroplane
at stalling incidence. The following 1s a brief description of
the stalling characteristics of this aeroplane: -

(1)

(11)

(111)

With flaps and undercarriage up. - Stalling incidence 1is
reached at about 75 m.p.h. I.A.5. reading, and a wing will
drop. If the wing drops and the backward movement of the
control column is continued, the aeroplane goes into a
spin, very steep at first, then more normal.

With flaps and undercarriage down. - Stalling incildence
is reached at approximately €65 m.p.h, I.A.3. As speed is
reduced, the aeroplane drops a wing (usually the right)
very gquickly and unless recovery is effected immediately,
it may flick into a half roll and attempt to spin.

Unless recovery is made at once, the speed will become ex-
cessive (about 140 I.A.S. reading) and a severe strain
will be put on the flaps. At the same time, care must be
taken not to ease the control column back too soon. If
this is done at too low a speed, there 1s a possibility
that the aeroplane will spin 1n the opposite direction.

General. - A noticeable characteristic of this aeroplane
near the stalling speed is that with the flaps up, the
stalling incidence is reached with the control column only
a short distance back from the normal position, owlng to
the light and sensitive elevator. Thlis 1s not the case,
however, with flaps down or in flattening out to land, when
the control column should be brought right back. It is
very easy to check a "flick" half roll at the stall if the
control column is put forward as the "flick" starts, and
opposite rudder is applied; but if the pilot delays putting
the control column forward until aeroplane is on its back,
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the result may be an inverted spin. If the control col-
umn is eased only very slightly forward when the wing
drops, it is possible that a very fast "flick" roll about
by a nearly vertical axis will result. No warning of a stall
should ever be relied upon, although buffeting and pitch-
ing of the aircraft is likely to take place before the
stall proper. All pilots should practise stalling at =
safe height (not below 4,000 feet), so that they may be
better able to avoid doing it unintentionally. The slid-
ing roof should be open during practise. Do not pull the
nose up to stall, but counteract its tendency to sink by
easing the control column back gently. When a wing drops,
put the stick forward at once, and apply opposite rudder.

S0 )

SPINNING

Flaps and undercarriage down. - This aeroplane should

not be spun intentionally with the flaps and unidercarriaze
down owlng to the great strain on the flaps and other
parts. Should an unintentional spin occur, recovery (as
described below) should be effected immnediately. Central-
ise rudder directly the aeroplane is in a straight dive to
prevent a spin in the opposite direction.

S5 (11) Flaps and undercarriage up. - In the case of a pupil this

is only to be done with an iunstructor. Recovery from all
intentional spins in this aeroplane must be commnenced at
not less than 6,000 feet.

(a) To the right: - The aeroplane "flicks" to the right and
after approximately one turn, the spin bscomes normal.

(b)

The control column must be kxept right back and rudder
hard over during the spin. Recovery 1s effected by
applying full opposite rudder first and then pushing
the control colwm firmly forward. The asroplane will
recover after 1-1/2 or 2 turns. Centralise rudder im-
mediately aeroplane 1s in a straight dive and ease out
of it without delay. Do not bring the control columnn
back coarasely to recover from the resultant dive, nor
until adequate speed has been attalned, or stalling
incidence may agaln be reached and another spin ensue.

To the left: - The spin to the left is the same as to
the right sxcept that, normally, the entry is not so
violent. The method of recovery ls the same.

Note.—The rudder, though moderately light near the central posi-
— tion, becomes very heavy at large angles, even at the
| stall. Recovery will be easy and rapid if the rudder is
put over as hard as possible. The sliding roof's of the
cockpits must be open before an intentional spin is com-
menced. Before making intentional spins, it is nscessary
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2l.,

(11)

(111)

(iv)

(v)

22.

engine
should
more.

that the pilot's seat be placed in a lowered position to
assure that full rudder movement can be obtained.

GLIDING

(1) General. - Gliding may be carried out at any safe
speed down to the necessary margin of about 25% above
stalling speed. With the flaps and undercarriage up, the
glide is very flat and at the optimum gliding speed of
about 100 m.p.h. I.A.8. reading, long distances can be
covered for a comparatively small loss of height. Lower-
ing of either the flaps or the undercarriage (or both)
greatly steepens the gliding angle for a glven speed; and
the rate of descent is much increased.

Approach glide. - The correct gliding speed for the final
approach without use of engine is 95 m.p.h. I.A.S. reading
(about 50% above the stall). The lowest safe speed for
this type of approach is 90 m.p.h. I.A.S. reading. 2

Gliding turns. - Speed should be increased above that for
safe gliding In a straight patch, especlally at a low al-
titude or with flaps down. Steep gliding turns must not
be done near the ground.

Engine-assisted glide. - Airspeed should be 85 m.p.h.

T A.5. I It 1s necessary to land with flaps up, the ap-
proach speed should not be less than 100 m.p.h. This
would only be necessary should one or both flaps fail to
lower.

During a glide the cylinder temperature gauge should be
carefully watched and if the temperature falls below
100°C, the engine should be opened up for a short period.
The carburettor alr-intake heat control must be in the HOT
position if the engine shows signs of becoming unduly cold
or 1f there is the least chance of "ieing-up".

DIVING

The maximum diving speed is 260 m.p.h. I.A.S. reading;
r.p.m. must not exceed 2,800 and manifold pressure (boost)
be 10 - 20 in.Hg, with the throttle open one-third or

If the throttle is less than one-thlrd open, 2,200 r.p.m.

are not to be exceeded. When diving, the flaps and undercarrlage
must be up, and the airscrew put in positive coarae pitch 30 sec-
onds before the dive. The alrscrew control must be moved to the

coarse

position while the throttle 1sstill open, to prevent the

airscrew blades remaining set in fine pitch during the dive.
Elevator tabs must not be used to assist recovery from a dive,

except

as a last resort and then only by a very small and slow

movement (see Sect.l, para. 5).
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APPROACH AND LANDING

General remarks. - The landing should always be made with

the flaps fully down, by one of the following methods: -

(1)
(11)

(111)

(1v)

24.
drome;

Engine-assisted approach and landing.

Glide approach and landing (for forced landing without use
of engine).

A combination of these two methods, by making an engine-
assisted approach and the final glide and landing wlthout
use of engine.

Power approach and landing (a low flat approach for land-
ing in a small space).

Preliminary approach. - As the aeroplane nears the aero-
throttle down to a speed of less than 130 m.p.h. I.A.S.

reading, and carry out drill of vital actions as follows: -

(1)

(11)

Undercarriage down (check position by all methods given
in Sect. 1, para. 7)

Piteh to full fine.

It will assist the Rilot to remember these vital actions if he
U

thinks
25.
(1)

(11)

'
(111)

(iv)
26.
(1)

F.S8./9

of the word "UP".

Engine-assisted approach and landing. -

Fly to the leeward side of the aerodrome, turn towards the
aerodrome, lower flaps fully, adjust elevator control
wheel half way back.

Regulate the approach with the throttle and maintain a con-
stant speed of 90 m.p.h. I.A.S. reading (95 if "bumpy" or
strong wind).

Flatten out with engine running at this speed, then close
throttle fully and make normal landing. Keep straight with
rudder and, 1f necessary, apply brakes carefully. If the
taill 1ifts, release brakes and re-apply.

Having stopped, look down and raise the flaps.

Notes on landing. -

There 1s no tendency to drop & wing in landing, even when
the control column is brought fully back before the wheels
touch the ground, provided the "hold-off" has not been too

high.




(11) After a three-point landing the pilot can be certain of
stopping within 200 yards.

27. Mislanding. -

(1) In the case of an unsuccessful attempt to land, the aero-
plane will climb satisfactorily with flaps and undercar-
riage down.

(11) Raise the undercarriage immediately.

(111) Do not touch the flap control until a safe height (about
500 feet) 1s reached. Then put the nose down slightly,
increase speed to 100 m.p.h. I.A.3. reading, and raise
flaps.

28. G@lide approach and landing without use of engine. -

(1) Approach speed without engine should be 95 m.p.h, I.A.S.

(11) Glide to leeward side of aerodrome and lower the under-
carriage.

(111) Turn in not lower than 500 feet, and lower flaps when
quite sure of getting in. As flaps go down, maintain the
correct gliding speed (90 to 95 m.p.h. I.A.S. reading).

(iv) Flatten out and land.

29. Approach with engine - final glide without engine, - This
method Is mainly used in training pilots to land without engine,
as in a forced landing. It must not be regarded as the normal
method, but may be used by pllots accustomed to this type of
aeroplane, favourable conditions, the approach speeds being as
already given in preceding paragraphs.

30. Power approach and landing. - This is an almost flat ap-
proach with nearly enough engine power for level flight. It en-
ables the pllot to land close to a desired point with great ac-
curacy, and is used for precautionary landings (landings away
from an serodrome for other reasons than engine failure) and
landing on small landing grounds. It 1s to be regarded as an
emergency method.

(1) Fly to leeward and turn in for the final straight approach.

(11) Lower the flaps fully and lose height at approach speed
until the aeroplane i1s 200 to 300 yards short of the
fileld.

(1i1) Reduce speed to 80 m.p.h. I.A.8. reading, using ample en-
glne power to make a flat approach stralght towards the
edge of the field and as close to the ground as possible.
Immediately after crossing the boundary, close the throt-
tle fully.

(iv) It is very important not to close the throttle until the
aeroplane 1s close to the ground.
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31. Approach speeds. - It will be noted that the most sultable
approach speed varies with the amount of engine power employed
during the approach, the highest speed being required when no
power is used.

Tabulated summary of correct speeds for various approach
methods: - :

Stalling speed 65 m.p.h. I.A.S. reading

Basic gliding speed - not
to be attempted 80 m.p.h. I.A.S. reading

Speed for glide without use
of engines (about 40%
above stall) - - 90 to 95 m.p.h. I,A.S8. reading

Speed for engine-assisted
glide (33% above stall) 85 m.p.h. I.A.S. reading

Speed for power approach -
small space (25% above
stall) 80 m.p.h. I.A.S8. reading

%2. General notes about the approach. - It is not possible to
vary the angle of glide once the flaps are down, except by use of
the engine. This is because an effectlive sldesllip cannot be
done, and raising the flaps, once down, does not give an extended
glide; because although the drag is reduced, 1ift is also re-
duced, the aeroplane sinks, and the initial loss of helght more
than counteracts the subsequent flatter glide. Raising the flaps
is, however, effective at greater heights (for example - in a
forced landing from 2,000 to 3,000 feet). Controls, especlally
the rudder, are a little more sluggish with the flaps down;
therefore, turns must not be done on the final approach, wilth
flaps fully down, lower than 500 feet.

LANDING ACROSS WIND

%%, As 1t has a wide track undercarriage and a landing speed
of about 65 m.p.h. I.A.S. reading, this aeroplane may safely be
landed across wind.

34. Drift may be partly counterscted by keeping one wing
slightly down into wind until near the ground.
PROCEDURE AFTER LANDING

35. Ralse the flaps. Then: -

(1) Change to coarse pitch while taxying to tarmac.

F.8./10




(11) Run engine with throttle right back for about a minute to
allow the oil to settle in the sump, whence 1t can be re-
moved by the scavenger pump.

(111) Turn 6ff the fuel cock. —

(1v) Release catch on throttle and move mixture control fully
forward (weak). This acts as a cut-out and can only be
done from the front cockpit.

(v) Switch off main ignition after engine ceases to fire.

(vi) Push in indicator lamps master switch (a black knob above
main ignition switch). This switch automatically comes on
again when the main ignition switech is turned on.

(vii) Switch off main generator and all other switches on.pansl
in front cockpit:

(viii) Apply parking brakes if necessary.

(1x) Cage the gyro compass and artificial horizon (if not al-
ready done).

UNDERCARRIAGE EMERGENCY OPERATION

36. In the event of complete hydraulic failure (engine-driven ~
pump and hand pump), the undercarriage units will fall when the
control handle is set in the DOWN position. When the undercar-
riage has reached this position without the use of either pump,
the latches may not engage until the aeroplane 1s rocked to throw
the units into place. The mechanical indicators will denote when
the underearriage has dropped (they will be in the forward posi-
tion), but a landing must not be made until the warning horn
stops and/or the green indIcator lights are operating to indicate
that the undercarriage 1s locked.

37. Landing gear latch. - Fallure of the spring in the DOWN
position latch may prevent the latch pin from going into place.
This condition will be indicated when the warning horn and/or the
position indicator lights warn that 1t is unsafe to land, when
the landing gear has otherwise functioned normally; (the horn
will continue to sound and the green lights wlll not come on,
after the normal procedure for lowering the undercarriage has
been adopted). If this occurs it is then necessary to pull up on
the undercarriage control handle and then push the handle to the
extreme forward position at the end of the quadrant. This por-
tion of the handle travel forces the lock pins in place. That it
1s safe to land will then be Indicated by the warning horn ceas-
ing to sound (when the throttle 1s closed) and the green indica-
tor lights will come on. This extra portion of the control han-
dle travel 1s to be used only in this emergency and not in normal
operation.
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SPACE REQUIRED FOR PRECAUTIONARY LANDING

38, The Harvard II can be stopped in less than 200 yards with
any load in a light wind, and on level ground, with flaps down
and using brakes, provided that a three-point landing has been
made,

FLYING IN RAIN OR POOR VISIBILITY

39. When flying in conditions of bad visibility, open the
sliding roof. In rain the window panel may become opague even
when outer visibility is good. If landmarks are being followed,
keep these on one side rather than straight ahead. It is advis-
able to reduce speed in order to facilitate navigation, and to
obviate the risk of collision with suddenly rising ground. In
extreme cases flaps should be partly or fully lowered and the
alrscrew put in fine pitch to reduce vibration at low r.p.m. In
such a case the engine temperature must be watched carefully.
The pilot must use his discretion about the speed suitable to the
weather conditions. If a landing becomes necessary, the under-
carriage should only be lowered 1f the pilot 1s able to select a
flield suitable for a safe landing.

FORCED LANDING DUE TO ENGINE FAILURE
40, This can be divided into partial engine failure (some

power avallable) and total engine failure,

(1) Partial engine failure. - In such case proceed as follows:

(a) Fly to the leeward side of field, and lower the under-
carriage. Carry out other vital actlons for landing
except the lowering of the flaps.

(b) Get into position just beyond normal gliding distance.

(¢) Turn in and lower flaps.

(d) Approach by an engine-assisted glide straight towards
the edge of the field.

(e) Flatten out, close the throttle and land. Remember
that 1t is vital not to overshoot, as it 1s impossible
to make a second attempt after a mislanding.

(£)"If the engine should fail completely during the ap-
proach, put the nose down to the glide approach angle,
maintain speed and land straight shead as well as pos-
sible.
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It 1s polnted out that should a partial engine failure occur, it
may be better to treat the forced landing as a total engine faill-
ure, as described below.

(11) Total engine failure. - In the case of total engine fail-
ure, the principles of forced landing are exactly as out-
lined in Flying Training Manual, Chapter III,

On this aircraft: -

(a) An effective sideslip is difficult, owing to the
large fin area.

(v) "8" turns should anly be employed above 2,000 to 3,000
feet,

(¢c) A further sdjustment of angle is provided by the
flaps, the lawering of which may be delayed until the
last 300 to 400 feet; they may be lowered progres-
sively, but 1t must be remembered that once lowered
they cannot be raised (see para. 32).

(d) The question of whether to lower the undercarriage or
not 1s decided by the size and surface of the landing
ground. If in doubt, land with undercarriage up. As
the undercarriage causes considerable drag, 1t should
be left up to extend the glide if necessary, whether
or not it is to be lowered finally; but, it must be
lowered in good time if it is to be used.

41. Summary. - If a landing without engine 1s inevitable, act
as follows: -

(1) Turn off petrol.
(11) Switeh off engine.

(111) Approach the selected field by "S" turns if above 2,000
and 3,000 feet.

(1iv) Decide and act about the undercarriage.
(v) Turn in gradually with a 1ittle surplus helght.

(vi) Lower the flaps, maintaining speed.

(vii) Flatten out and land.
AEROBATICS

42, Aerobatics are quite easy on this aeroplane, but attention
is drawn to the result of tightening up a loop, and this also ap-
plies to a half-roll off the top of a loop. For all aserobatics
set the constant-speed airscrew control lever to give 1,900 r.p.m.
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and the throttle lever to give a manifold pressure of 24.5 in.Hg.
Flaps and undercarriage are to be up.

= (ki Egggi - Dive the aeroplane to a speed of 200 m.p.h. I.A.S.

5 reading, and fly it round. If an attempt 1s made to
tighten the first half of the loop by easing back the con-
trol column by more than a very small amount, stalling in-
cidence 1s reached and the aeroplane may flick into a
half-roll off the top without any applicatlon of rudder;
similarly, if the second half of the loop, i.e., the re-
sultant dive, 1s tightened up, the aeroplane may spin (at
least 1—1/? turns, usually to the right) without any appli-
cation of rudder.

(11) Slow Roll. - The speed required for a slow roll is 160
m.p.h., I.A.3. reading.

(ii1) Half-roll off the top of a loop. - Dive the aeroplane
gently and attain a speed of 220 m.p.h., I.A.8. reading;
then proceed as for a loop in (1).

43, The speeds given for the foregoing aerobatlics are those at
which they can be done smoothly by inexperienced pilots.

Note. - Do not use the elevator tabs. Set them at "neutral".
(See Sect. 1, para. 5)

POSITION ERROR

44, The following are the corrections for the position error
of the airspeed indicator pressure head: -

I.A.5. reading Posltlon error correctlion
80 m.p.h. subtract 1 m.p.h.
100 m.p.h. add 2 m.p.h.
120 m.p.h. add 3 m.p.h.
140 m.p.h. add 4 m.p.h.
160 m.p.h. add 5 m.p.h.
180 m.p.h. add 6 m.p.h.

LIMITS OF SPEEDS AND LEADING PARTICULARS

45, fThe following are brief detalls of the above (see also
Seet, 1, para. 18 and Sect. 2, paras., 16 and 22): -

Normal gross welght 5239 1b.
) Maximum gross weight 5340 1b.
Total wing area 253.72 sq.ft.
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Wing span 42 feet - 1/4 inch

Rated altitude 5,000 feet
Wing loading 20,65 1b./sq.ft.
Maximum speed at rated altitude __ 203.5 m.p.h.

Maximum speed at sea level 190 m.p.h.
Service ceiling - full load 22,600 feet

Take-off distance (in still air
at sea level) = 520 feet

Cruising speed - 62.5% power 182.5 m.p.h.
(Full throttle altitude)

Limits of C.G. are 9.35 inches to 12.59 inches, aft
of the C.G. datum line,
NOTES ON THE WASP ENGINE

The following are brief details of the engine: -

Type: — 9-cylinder, air-cooled, radial
Make: ____ Pratt and Whitney, model 83H1
Fuel used: ___ D.T.D. 230 (Stores Ref. 344/59)
01l used: _______D.T.D. 109 (Stores Ref. 34A/32 and 33)
Rating. -
Take-off: 600 b.h,p. at 2,250 r.p.m. with 36 in.Hg
manifold pressure i
Climb: ____ 550 b.h.p. at 2,200 r.p.m. at 5,000 feet,

with 32.5 in.Hg manifold pressure
Maximum cruising: __ 400 b,h.p. at 2,000 r.p.m. at
10,500 feet with 27 in.Hg mani-
fold pressure
550 b.h.p.

Power loading: 9,53 1bs./b.h.p.

Rated power of engine:
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FUEL AND OIL CAPACITY, ENDURANCE,
RANGE AND CONSUMPTION

47, Details are as follows: -
Fuel capacity: 92.4 Imp. gellons (two tanks, 46.2 Imp.

gallons each)

Reserve (included in above total): 15.8 Imp. gallons in

port tank
Duty Endurance Range Consumption
(hours) (miles) (galls. /hour)
Cruising speed 3.96 723 28
High speed 2.02 4o 55

(At critical
altitude; see
para, 16 (11)

Normal flying
(eruising, circuits

and landings) - - About 28
Normal, with

occasional :

aerobatics - - 28 - 33

Continued serobatiecs
and high speed - - Up to 55

0il capacity: 8.5 gallons and air space of 1.5 gallons
Consumption: About 2-1/2 pints per hour
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LOAD DISTRIBUTION

48. The following table may be used to assist in calculating
the C.G. position: -

Distance from

Item Weight leading edge Moment
(1p.) in inches 1b.in.

Aeroplane empty 4009 25,53 102,350
Front pilot and parachute 200 45 9,000
Rear pilot and parachute 200 a7 19, 400
Gun, sight and ammunition by, 5 15 670
Flares 37.0 165 6,105
S8ignal pistol and cartridges 6 43 258
Ballast weights (3) 52.5 191 10,028
Fuel 666 36 23,976
011 76.5 -9 -689
Bombs and racks 107 41 4,387
Camera gun 10 12 120

Note.- The distance from the datum point to the leading edge of
the wing 1s 19.26 inches; hence, for calculations rela-
tive to the datum point, the above arms must be reduced
by 19.26 inches.

NIGHT FLYING

49. The Harvard II is quite easy to fly and land at night, pro-
vided the sequences are even more strictly observed than in day-
light. These notes do not include operational detall.

(1) Preparation, -

(a) Switch on each landing lamp in turn and see that it is
in working order. The switch for each lamp is on the
switch panel in the front cockpit. Do not keep these
powerful lamps on for more than a few seconds.

(A 12-volt, 20 ampere, 240-watt landing lamp is installed
in the leading edge of each outer plane. They are of the




(11)

(111)

(iv)
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fixed focus type and are so arranged that the centre lines
of the beams of light are horizontal when the aeroplane 1s
in the normal three-point position. Each lamp is fitted
with an anti-glare device.g

(b) Switch on the navigation lamps. The switch is on the
panel in the front cockpit.

(c) Switch on (to test) the upward and downward identifica-
tion lamps. The switch is on the identification switch
box on the starboard side of the front cockpit. If
they are in order, switch off.

(d) Switch on flight instrument lamps, engine instrument
lamps, and cockpit lamps. The switches for these
lamps are clearly marked and are situated on the left
slde and at the bottom of the instrument panel of both
cockplts. The Intensity of these lights can be regu-
lated by rotating each switch.

(e) Turn the dimmer switch for the undercarriage warning
lamps to NIGHT.

(f) Carry out all the necessary cockpit drill of vital
actions as in daytime.

(g) Start-up, warm-up and run-up engine as in daytime,
(see paras. 2 to 7).

Taxying. - Taxy slowly. Do not use the landing lamps ex-
cept En emergency (see para. 8).

Before take-off. -

(a) Adjust the intensity of all lamps in the cockpit so
that instruments can be read easily without bright
lights.

(b) Check the drill of vital actions again as laid down
in para. 10. When permission to take-off 1s recelved,
clear the engine by opening the throttle against the
brakes.

Take-off. -

(a) Take-off in the normal way (see para. 11). Switch off
the upward identification 1ight before taking off, as
this will cause glare on the glass of the sliding
roofs. Get the undercarriage up at once, hold in
alight climb to 120 m.p.h. I.A.S. reading, then take
action as lald down in paras. 12 and 13.

(b) Watch the airspeed and altimeter, and malntain steady
climb.




(v)

(¢) On a dark night, the landing lamp may be used to light
up the ground untll a safe height of 200 or 300 feet
i3 reached.

(d) If the engine should fail after take-off, put on one
landing lamp and land straight ahead as best possible.
Maintaln plenty of speed. BSee that undercarriage is
up or coming up.

In the alr, -

(a) The all-round view from inside the cabin is not good,
and if the visibility is bad, open the sliding roof
(see para. 39).

(b) The landing lamp should only be used for landing (and
take-off, if necessary).

(c) Get used to the position of the various lamp switches
by feel, especilally those for identification and land-
ing lamps.

Approach and landing. - The following 1s the sequence: -

(a) Get into position to approach the flare path from the
port gquarter (lee quadrant) on a left-hand circuit.

(b) Start sending aeroplane letter when flying downwind
before entering port quarter.

(¢c) When given permission to land, switch on the upper and
lower ldentification lamps and complete the circult of
the flare path, lowering the undercarriage meanwhile,
and carrying out the rest of the drill of vital actions
as in daylight (see para. 24). Adjust the light of
the cockpit floodlamps as for take-off.

(d) Fly to leeward.
(e) Turn in, lower flaps (watch indicator) and approach on
a semi-flat power glide at about 85 m.p.h. I.A.S. read-

ing. Switch off the upward identification lamp after
turning in, as this will cause glare when landing.

(f) Switch on the landing lamp 300 yards short of the
flare path.

(g) Flatten out, close the throttle and land.
(h) Keep straight after landing.

(i) Switeh off the landing lamp and downward identifica-
tion lamp at once, ralse the flaps and taxy in.
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DANGER OF CARRYING NON-STANDARD LOADS

50, When any load is carried other than the normal crew and
military load, 1t 1s of the greatest importance to ensure that it
1s disposed of in such a way that the balance of the aircraft is
not disturbed. Serious accidents have occurred on a number of
types of aircraft due to tall heaviness from additional load car-
ried in the after portion of alrcraft..

51. As a rough rule, no additional load should be carried aft
of a point approximately one-third of the wing chord behind the
leading edge at the wing root, unless it is balanced by an approx-
imately equal load the same distance forward of this point.

52. Wherever possible, however, the C.G. position should be
determined by the data provided and the loading should be adjust-
ed to bring the C.G. within the range notified in the Weight
Sheet Summary as the safe range for the particular aircraft.

Attention is drawn to A.M.0.A. 254/1936.
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