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UNUSUAL ATTITUDE RECOVERY - 747 100/200 74

Alrcraft incidents and ac=dents involving extremes of argtude and speed are quite
rare nowadays. thanks to the greatly improved swability and conmol characernisucs
Of modern jer wanspors compared with thewr predecessors.

As a rule, coptemporary aeropianes do not suffer the swbility and coprrol
degradation at high speed and Mach gumber igvoived In Ie serious and DUMErous
et upset’ incidents afecung eariy jer alrhiners.

However. there remain a number of potenral factors that could cause atumude and
speed excursions. These might become extreme if not quickly corrected. because
of the high momenrum and low drag characteristcs of modern airliners.

Some of the potential threats inciude severe turbulence, strong standing waves,
atdrude indicaton failure. structural or conwol failure. and inadvertent reverse
thrust in flight, as appears to have peen the case in the recent 767 acdent

Whatever the cause. the aim snouid pe to correcuy idenufv the situation and appty
the appropriate recovery Iecnnigue Derore the excursion develops 10 the pount
where the stucnyral imtegrity of the aircraft is threawened.



747 HANDLING CHARACTERISTICS

Most of the problems nvolved in unustal or exireme ampude SiTUUORS are related

1o the associated exiremes of soeed or Mach No. It is reassunog o know that the
747 is unarfacted by serious stabuiity or control degradauon at either extreme, and
exhibits exoemely gocd gualines both at high speed hizk Mack, and ar low speeds
right down to the sall

Stzbil

Lateral and dirscucnal stability remain good throughou: and present no difficulties

The 747 remains laterally level in the swll in aov configuraden  Spiral stability is
very positive at low speed and altinude, dimimispes slightlv as these increase, but
remains posiuve io the cTuise.

Longimudinal stagc stability is generaily good throughour with suck farces becoming
Light at aft c¢g. However, there are nwo are2as of somewbat disunished longimdinal
stability, both partculariv related 10 the aft c.g case.

The arst of these occurs at high Mach No. at aft c.g, when longitudinal stability
beccmes roughly neuwal Tae airera’t wiil Sy Denveaz apour 0.84 z=d 2.90 True
Mach No. with vxrmaﬂy no suck force gradient againsi speed.

This potential problem arez diminishes in significance wien one considers the
excellent qualities of the 747 at 0.92 TMN upwards. There is @ nose-up pitch
equivaient to an approximate 20lb. puil on :he conwol colump 2t about 0.94 TMN,

which gives a lepdency TOWards nafural overspeeg recovery.

Stabilitv at 0.97 TN is posiuve. and controijabiiitv 15 pientiful so overspeed
Tecovery presenis No serigus propiems.

The second area of diminished jongmdinal stabiity is io the approach to the flaps-
up suall Hers the aircraft would tend to decsierate Tom abour 12 Vs to the stall
with- zero stick force if it were not for the operaton of the suck nudger. The
gentle push applied by this device throughout the stck shake regime restores an
adequate level of stability down o the stail. There is no nose-down pitch at the

stall with tlaps up. -

Habili

Pitch and roll comtroi are good throughout with pienty of authonity right down to
the stail ana up 1o 443 krs EAS and 0.97 TMN. Boeing bave flown the aircraft 10

0.99 TMN without encountertng cifficuiry.
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Roll response to rudder dimimispes at high Mack No, becomung 2270 at about 0.97
TMN with speedbrakes extended. (As the aircrai vaws, e ouler wing is
accelerated deeper into compressibility).

This does not present 2 problem as recovery from high bank angies does ot
involve the use of rudder to assist rod rate.

In summary, the generally excellenr swability and conrrol characterisues of the 747
allow the use of reianvely straighrforward and naturzl techmiques for recovery from

exremes of aritude and speed

Buffet Boundaries

For information. here are some exampies of approximais g leveis at which high-
speed buffer onset oceurs.

-236 a/e, 300,000 kg ) FL330 : 1.43g

0.90 True Mach No. ) F1260 : 1.98g

In pracdee these boundaries are copservatively drawn. and it is possible to apply

further g before buffer becomes notceadle 1o the ccew. During flight tests it was 7¢

found that on ar awrcraft ar 285.000 kg 0.90 T™MN at FL280. 225¢ could be
zppled without Joucsable burfet

Taerefore suffiden: manoeuvte capapiiily exists (or recovery fom ovarspeed
conaitiops.

To compieze :ne picture. here are 2 couDie 2f exampias ot low-speed buiier
Joundanes:

-236. 300.000 kg, FL330 4 Buffer Opser LAS
1.0 222 la approx
05 120 kt approx

This shows thar care must be taken wnen increasing the load factor following

recovery from low speed situations.

RECOVERY TECHNIOUES

Because of the high momentum. high thrust 2nd low drag of the 747, the potental
for an exweme overspeed is high in the event of ap upset. Addidonally the wing
bas fairly poor lift capabilities at low specds with fiaps up. so the penewaton of
the stall to any eemh could invoive grear loss of heigar. Our recovery technigues
wil 2im ar mipimising exposure 10 these areas withou: applving undue swess 10 the

arrframe.
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The aircrall canm be upsetl in rwo bDasic modas, atunude and speed. These can
occur 1 combinauon and usuaiiv do.

In gen=raj, recovery from unusual artrudes and speads requires iying the aircraf:
out in 2 smooth and co-ordinated manner using 2 logcal combinadon of roll
control, pitch conurol speed brakes and :thrust levers as appropriate. Rudder
should not be used - we have already seen that roll response to rudder may
diminish to zero. and rucder inputs at high speed could cause structural problems.

Although recovery acdon should not be delayed unduly, it is imporant to confirm
correct idenuficaton of the simauon frst Parucuiarly atimude and speed
indications should be cross-checked for validity.

Low Speeds
a Moderate excursions, down 10 stuck shake onset

Pitch down genty and simultaneously appiy G/A or max conumous thrust
as appropriate. If the suck shaker operates apply the recovery acton
described in the FISG (01-07-01). This involves pitching down &-10° to an
a.mtudc of approx. +5°, simultaneousiy appiving G/A thrust if below 14000ft

r max conunuous if above. As the speed increases recover the level flight

Takc care not to re-emcounier ConunuUows stek shake as ncdence inereases. 76

b. Exreme excursions, down 1o the fll stall

A generous pitch-down imput should be appiled and held uznul the zirspeed
starts to increase rapidly. Simultaneocusiv appiy the approprate maximum
thrus: 1o minimise heighr ioss. A stall ar nigh weight and ainmde requires
a steep recoverv arirude io clean up the zirtiow. approx 10° nose dowm
should be sffective. Recover Som wtie enswnz dive gendy. avoiding

secongary stails.

High Speeds
a Moderate excursions. up 1o about 420 ks [AS/MO.93

Ciose thrus: levers (bear in mind znt-icing comsideratons) and extend speed
brakes. If accelerating in 2 descent pitch up gently, if high Mach buffet is
encountered don't pull bevond its threshoid. There will also be buffet from
the speedbraies. Resists the tempraton o use stabiliser tum: suck forces

should no1 be excessive.



Extreme excursions. 2bove 420K1AS/MO.93

This situateon will usually be coupled wth a si#2p nose-down argrude. The
recovery techmque i3 a5 {or moderate excursions. The noseé-up pitch
tendency of the aircrafl at abour 0.9¢ TMN, combined with the nose up
pitch with spesdbrake will assist recoverv. The amoun: of up elevator
applied shouid be reiated to the extent of the excursion and rate of speed
rise. There is 3 greater likelibood of encountering high Mach buffet, again

doo’t pull into i

Steep Nose-up Pitch Auitudes

a

Up to about +30°

Pnich down smoothly, avoid going below zerp ¢ unless essengalb
Simuitaneously apply the appropriate maxpum thrust to tinimise the speed

decay.

From +30° up 10 about +350°
Pitch down uanl just inro the negatve g area simultzneously applying

maamum thrust Airspeed may reach very low levels at the wop of the
manoceuvre. Concnue pitching down until the attitude reaches 10° nose
down., then graduailv relax the forward pressure op the controi column
When ievel flignt is regained. back pressure will need 10 be held undl the
arspeed has ganed its sngnzl value.

Above +35(0°

Taere would be a verv real danger of running out of elevator control if the

previousiv described technique was anempred in this situation Therefore

roll on 80-90° of bank ana aillow ihe cose o ‘all through he horizop Toen
roli the wings ievei and pilcz up smoothiv as ifle 2irspeed increases 10
regain levei Sight

Steep Nose-Down Pitch Attitudes

a

Lp to abour -20°

Pitch up. amemprt 10 avoid appiving more :han 3bour a ig incement I

necessarv close thrust ievers anq exiend ile speed brakes 0 prevent a sbeed
excursion. If one occurs. appiy the techmique ziready discussed.

Bevond -20°

Here very high speeds will inevitably be iovolved. quick and decsive
recovery acton is called for. Prompuy exiend the speedbrakes apply back
pressure 10 the coauwol column and ciose the thrust {evers. Conunue to
apply back pressure unul just inside the high Mach buffer regon. or untl 2
lg increment has been appiied. whichever comes eariier, and hold it there.
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Don't be temptec 10 pull harder than Cus o 2n zmemmpt 1o achieve a lass
alarplng athrude more Quickly, owberwise dhe arrcrait mmight suffer structura)
probiems. For similar reasons avoid using stabiliser mm

As the aircrast renurns 10 tevel flignt ease of the back pressure. Now a
decreasing forward pressure will be reguired untl the airspeed remuns 10 its

pre-excursion value.

Large Bank Angles

In isoladon, large bank angles present ao proclem. Simply level the wings using
roll comtrof alons. However at large bank angles the nose will drop into the twrT
and ultimately 2 pitch and speed excursion will develop. Any antempt to pirch up
in this situation will merely tghten the spiral The aircraft mmust be recovered
laterally before longitudinal recovery is attempted. Therefore, roll the wings level
then dea! with any pitch or speed excursion as previousiy described

For completeness, the full range of possible scenarios has been discussed

However, it is considered that some are very unlikely 10 be met, for exampie,
exreme nose-up pitch arttudes and full-stall encounters. Extreme nose down piich
attitudes are tuch more iikely 10 be encountered in associaton with high bank

angies than in isoladon

ATTITUDE INDICATION

The recoverv techmiques descrived assume valid atbtuce indicaton throughout
However, the possibiiitv of arrude indicator failure must be considered. Before
taking anv recovery action both ADI5 3nc 1ae siandby atrtude indicator shouid be
cross-checked (pot forgerrng ihe wisual bonzonl potk to positivaiy idenufy the
current atdrude and o ascerzain the validitv of the instrument 0 be used for
tecoverv. [n some circumstancas hang-over of control may be necessary.

The installation ob the 747 shouid pever ieave the crew torally without valid
attitude informanon nC mater how exireme tb¢ arttge.

The ADT's (supplied from their associated INS piattorms) have full freedom in roil
and pitch

The Standbv artitude indicator has full freedom in roll and “controlled precession”

in pitch. (Tae imsgument is designea to do a 180° “twizzie” au pitch amtudes of +
and - 85° w0 preserve orientation. However. because of the angle of the panel in

which it is mounted on the 747, this occurs at -101°amna -60°).
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SUMMARY

The excsilen: stability and conwo! characterisucs of the 747 throughout and bevond

the normal operating range make extreme 3tnlude and speed encounters unlikelv.
If such an encounter shouid occur these same charactenistes shouwld lead 10

relatively soaightforward recovery.

The recovery technigues described in derail above mav be summarised as follows:

L First confirm identification of the situaton by cross-checking flight
instruments, parucuiarly all three ammude indicaiors. Ensure a2 valid

insgument is being used for the recovery.
2. Disengage AP and AT i appropriate.

Dea] with anv roll excursion first. using roll conwol zloge.

!ul

4, When the wings are substandally level. anv pitch or speed excursion can be
deair with using the appropriate combinanon of piieh, thrust levers and
speed brake. 76
When pitching the aircraft down v 10 avoid significant pegative 'y
appucazon
When pitching up, wv 1o avoid more than !g increment, and don’t pull too
far =i the Mach Buffer

> _When :De aircraft is safely under contro! in siabpie fight there may be many
Consequent comsideranons o be addressed. In pardcular rerrain clearapce
shouid de quickiy estabiisied 2nd ATC laison resumed 1o guard against
coilision rsk

I[f :5e speeds or ioad factors experisacec In 1ne manoeuvre were very high
the airame or cOnwrois may nave besn weakened or damagec. This should
be considered in the subseguent handling and speed conmoi of the aircrafl
A landing at :he nearest suitable airport raignt be prudent

L
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{1) Excessive rofl = not more than 60° bank.
A gross upset will thea be anything beyond these limita,
Recovery from modarate upsets

This is not difficult — it is just a question of recognising the condition and
fiying the acroplane smoothly out of it. No instruments will bave toppled
snd the acroplane will not be going {ast enough to involve any really signi-
ficant reduction in controllability.

H you get down to the stall warning or stick shake, appty down clevator to
reduce incidence and more thrust (if at low thrust setting) to reduce the height
foss, Then fly it required Bight path which iy the best compatible with accelerat-
ing the aeroplune back to normal fying speed and keeping the height loss to a
minimum. 1f in doubt, and in a position where you can afford a height loss,
irade height for specd and get back to a proper Hying speed as quickly as
possible. Do’ tCrelax wlid the sink rate has been arrested and the acroplanc
is straight and level ugain,

Il you get too fast, fly your recovery according to the amount by which
you are too fast and the rate at which you are accelerating. Roduce thrust
sud operate the speed brakes if necessary, 1€ you arc accelerating fast dowo
hill then pull the nose up, reduce thrust to idle and operute the speed brakes.
He prepared for the buffet with spoed brakes and the buffet with ‘g’ if at bigh
Mach aumber,  Don't use the tongitudinal trim unless stick forces become
very high and fhen only in a short burst, because nearly alh variable incidence
tailplanes are very cffective al bigh speed and consequently induce a large ‘g’
wcrement,

If you get too nuch nose up, push gently to reduce attitude. Don’t come
below zero ‘g’ noless itis essential.  Apply up to full thrust to maiotain speed
over the top. _

If you get teo much nose down, pull up to recover (o level flight.  Don’t
pull more than lg increment estimated unless il is essential.  Ff at high speed
reduce thrusi (0 keep the speed down.  If at high Mach number don’t pull
much beyond the buffer threshold.

I you ure at a lurge bank angle cemember that the nose will be (alling down
into the turn.  Don't try 10 screw the acroplene out of this position imme-
diately by ussisting ailerons with rudder because excessive sideslip will be
induced and the recovery in roll might be a lot quicker than you bargained
for. It is belter to fly the acroplane out on ailerons alone in & gentle diving
turn,

A sumber of these upsels can occur in combination, Dou't delay the
recovery; but don’t rush it either.  Just get ut it in & smooth and co-ordinated
fashion keeping u strict check on your progress in atfitude, speed and heighr.
Don’t relax unul the acroplane is properly back vader coatrol and triramed-
out straight and level again,
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Recovery from gross upsais

By definition now these are speed excursions down to the stafl and up to Vor
or Mo, pitch aitiludes exceeding 30° nose up and 20° nose down aod roll
angles exceeding 60°,

Let us take this in two parts; one, where the primary attitude references
are still working and, two, where they bave toppled.  Before we go into this
tather huiry field we should remind ourselves of the following possibilities.—

(a) Reduced rolling ability duc to ailcron effect reducing with Mach
number, possibly very high stick forces at high speeds aad virtual loss of
rolling ability duc to spotler blow back on some types.

{b) Reversed rudder effect at very high Mach numbers compounding the
difficultics in rell.

(¢) Reduced control in pitch due 10 clevator effect reducing with Mach
number, very high stick Jorces at very high speeds, limited clevator
capadility duc to jack-stalling at very high stick forces, the extreme
sensitivity of tnilplanes at high speeds und the fact that some stabiliser
drives stall in the face of very high stick forces,

(d) Reduced manocuvrability at high wcights and higb altitudes and the
certainty of high buffet in positive ‘g' manoeuvres at high Mach number.

{¢) The eflecrs of Failure or loss of yaw dumpers and Mach trimmers,

Before the budding jet pilot decides to stick to piston-cngined aiccraft he
should rcmember that each jet transport has only a few of these possible
deficicncics, and furthermore that you don't get into upsets if you fly properly!

Gross upsets, primary aftitude indlcators still yeadlng This is a bit kike
recovery from moderate upsels, only more so.  If a modera jet Leansporl gels
prossly upset, because of its high momentum acd low drag, it wili quickly
reuch an extreme sattitude and spsed from which recovery wilt oced a vas
amoumt of height and will be made more difficult by a certain reduction in
controllability and macocuvrability. Some of the milder jet upscts (o date
come within this category and have involved a descent at extreme at,uudc.-.
and very high speeds.  Although there is little cvidence of pure slalling, or
wild excursions stecply upwards, we should cover all of the following five
Casesi—

() Recovery from the full stall is similer o recovery from stail warn}ng
- except that full down clevator should be applicd and beld ualil a rapidly
increasing mirspeed is seen, At the same time apply full thrust to keep
the height foss to 8 minimum. In the recovery from the dive take care
you do not agaio increasc incidence to another stick shake. A h_eavy
acroplane stalled at high altitude nceds a good steep recovery sulitude
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witially in order 1o get the sisflow cleaned up and fowing in the right
nh(ccuon, I'oc ¢arly an atempt 1o cecover from the dive will surcly
bring the ueroplane close 1o the stall agaio,

(b) An excursion ta a very high speed is wsually combined withi u steepish nose
down attitude. In terms of speed alone the recovery action is, jn quick
order; reduce 1o idle thrust (not, however, in a steep descent an a type
with reducing clevator cffect) and extend full speed brake, then pull
the nose up (o increase the rate of speed reduction. There will be
bullet from the brakes and from the ‘g" if af high Mach number.

{©) A very steep nose up artitude is fortunately rare, Up (o about 30° nosc up
tif you Iu}vc proved positively that you are ul this angle) push just inlo
the negative "g aren, apply fult thrust and the recovery should be good,
though unpleasant.  Remsember that if you have done this you might be
very slow over the top, keep the recovery going to about 10° nose down
then pently cise off the push force us the speed builds up.  Because of the
clff:c.l ol static stability the acroplane will be sceking a setuen to the
original trem speed which means that at any lower speed it will waal to
go nose down.  Having returned to level flight at a lower speed you will
therefore have (o hold a decreasing pull force until you regain your
ociginut speed,  Having contracted, as it were, (o talk this subject out we
must cover the cxtreme oose up case with a sapidly falling airspeed.
If you have positive proaf that you are in excess of 50° nose up you might
stall or run out of elevator effect duning the push over; so roll the acro-
plane to near 90° of bank (while you still bave the speed to do so) and
ullow the nose 1o falf.  Recover smoothly us the airspeed builds up again,

(d) vaove{y j‘(om u very high speed dive must be mude quickly and with some
Qetermma.non. Pull {ull speed brake and then pull into the buffer
litUe way if at high Mach nuaiber or an estimated g increment if at high
:,pu:'d. Wl?cn you arTive at she position where tho specd stops incressing
you've got it made. Just hang on and it wili come around nicely, Ease
off the pult force as the acroplane returns to level flight.  Now remember
tbis: if you were upsel from e, say, trimmed 260 knots cruise al, say,
35,0(.)(') fi. and you finish up at 390 knots at 22,000 fi. the longitudinal
stability will have exerted itscll and the acroplane will be secking Lo
returp 1o 200' knots; this means that it will want to pitch fairly hard
nose up. So, if you want to maintain 22,000 {1. for a whilc, you are going
to have to push quite hard. Don’t trirn this push force out — just wait
for the speed lo decay.  If you should suffer a reduced elevator effect
at very bigh speed or Mach cumber there ig not a tot you can do about it
excepl 1o hang on tight. As the Mach number falls with reducing
aluludg ?hc elevator effectiveness will return and recovery will be made
progressively. Il the acroplane should be forced to a steep dive angle
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50 as Lo achieve 8 high speed very quickly, do not reduce the paweron
thosc low-thrust-linc-cogincd types knowa (o be short of clevator cflective-
pess in the recovery; the nose down tsim change with reduced thrust
cannot be afforded. Tt is better to fcave cruise power set and wait untl
you have proved that you have enough up elevator effect before you
start reducing power. On those types which suffer & stalled stabiliser
drive in the face of high clevator louds the recovery is not nccessarily
difficult or disturbing if you fotlow the recommended dril {sce page 44).
Simply keep the trim bution activated aud case off the elevator joad.
As the force fulls through the critical value the stabiliscr will yun ond
recovery will be effected.  Remember to case ofl the pull force as the
stabiliser responds.

(e} Large bank angles, in isolation, arc recovered in the saine way as moderaie
bank angles. Don’t use the rudder — just roll it out smoothly oo the
ailerons. Now remember this : if you are upsct at a targe bank angle in
a sleep dive you mus{ recover the aergplane laterally befere you recaver
it longitudinoally otherwise you will simply pull into an cver-tightening
spiral.  So roll it substantially level first then recover in pitch. 1f you
arc at very high Mach number in a type on which you are not sure of the
rudder cflectiveness in the way in which it rolls the acroplane then feave
the rudder alone and recover on ailerons only,

Grusy upscts, primary attltude lodicators tappled. First let it be said tha
many of the later attitude indicators retain full freedom inroll. A manoeuvre
including investcd flight ftom a rol\ therefore tleaves the horizon still function-
ing. Thesc horizons have about BS® freedom in pitch so it is most uolikely
that a civil jet wansport so cquipped will ever suffer & toppled primary
attitude indicator. Some of the very latest horizons have what is known as
controtled precession io pitch around the vertically up, end vertically down,
auitudes, At these points the instrument docs a 180° twizzle so ibat it
reads properly keeping the sky and the ground in the right place, and again
as the otber datum is traversed o bring it back to normal prescntation,
Differcnt symbols identify straight dowe {the madir) aad straight up (tbe
zenith) aud the controlled precession is quite obvious. These instruments
or¢ cifectively fully acrobatic and they will not topple.  However, there are
a number of jets fying with instruments that will topple, so the subject should
be covered.

In order to keep this trealment within reasonable bounds a simple analysis
has first to be donc aed certsin assumptions made. I a civil transponi
acroplane is upset sufficicntly violently to topple the attitude indicators it is s
fair bet that the pilot wil be disorientated and not know what position he is
in. The first thing o do therefore is nothing; if you do not koow what
position you are in you cannot know bow to get out of it.  So wait until the
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acroplane settles into a recognisable manoeuvre before you take bold of it.
The weroplane will certainly finish up by descending; in & straight dive,
crect or inverted, a spiral or a spin, erect or inveried.  To date there has been
no recorded instance of an acroplanc spinoing out of an upset. Further-
more, judging from conversation with military personnel, it is a fair bet thal
the inverted spin is oot in the repertoire of civil jet transport aircraft. The

crect spin, bowever, is still a possibility,  We need herefore to cover four of
these cases.,

(a) The spin is recognised by a high rate Wrn on the urm indicator {ignore the
ship reading — it con be stuck hard cither side in & modern acroplane),
& geacrul sloppiaess of the controls (if manual) a lot of bacgiog nnd
clattesing and a falrly low airspeed. The recovery is cffected by applying
bard opposite rudder against the tum, strictly centralising the ailerons
and pushing forward tlic control column. When the 1urn indicator

comes off ils stop centralise the rudder,  You will be left in a stecp dive
{sce later),

(b} The spiral is recogoised by a high rate turn on the turn indicator and nol
much slip, a debinite fec) of increasing speed and a rapidly Increasing
airspeed.  Recovery is effected by recovering latesal level first by applying
aileron against the indicated turn until it {s substantially ceatral, then
cenlralising the ailerons,  You will be [eft in & steep dive (see later).

(c) The iriveried dive will be obvious by all the loose equipment flying around
the flight deck and 1he fact that you ave hangiog on your straps. The
recovery in Lhis case s simply (o coll the seroplane on the ailerons for
about 8 secs, flat; this is approximarely the time it will take the uverage
older jet transporl to roll through 180° (for wbe newecr acroplancs il
could be nearer 4 secs ). Whether or not you judged it properly you will

most probably find yourself near enough right way up in o spiral (sce
above).

(d} The erect steep dive will be confirmed by a rapidly increasing airspoed,
Maiotain lateral level on ailerons by keeping the turn indicator sub-
stantially centrol, then pull up clevator, Maimain up elevator uotil the
airspeed stops increusing — this menos that you are pussing thiough the
fevel flight attitude — then push, becouse at the much increased speed
the stability will be causiog a strong wose up pitch (remcmber?). Now
wait for the allimeter to steady and fly on both altimeter and airspeed
for pitch control and the tum indicator for latera] control.  You art now
home and dry. Just press the fast erect button on the standby horizon
aod relax, If you should have overcooked the dive recovery and
find yoursell rushing uphill, push until the speed slops decreasing; this

246

1€

identifies (he level pitch sititude again. Now change to & pull and
slowly relax 8s the speed increascs, and maintain altitude.

Note that (hc above drills, particularly {d), are absolutely conditional
upon the thrust not being altered from its originul cruise setting, If it
should be altered, then the relationship of stick force to speed will be lost
and the search for level flight will have 1o be made through intelligent use
of the VSI and altimeter. These recoverics arc mos overwritien.  If you have
the ability and personal discipline to fly them using the basic instruments,
recovery can be guaranteed from the most extreme positions.

lnatrument failures

Finally some advice on flight techniques in the event of failurc of various
flight instruments. The sccret of most lecbniques of course is the known
refatfonship beiween configuration, atiliude, power and speed. Lzl us pul
aside failure of single instruments becauss these are vsuaily weil duplicated
and backed up by the read-across from other related instruments.  There are
iwo areas which need to be discussed: —

(a) A total (temporary) fuilure of all pressure instruments (airspeed, altitude,
VSI aod Mach) should not cause you any disteess.  {n an en route climb
at night for cxample you should know that, if you maintain climb power,
compass beading, wings level and a typical climb attitude on the horizon
indicalor, you age bound 1o continue the climb in & breadly aceeptable
manner.  Similarly in any other configuration; the relationship of power
and attitude will give you a safe aitspeed und/or rate of descent or climb.

(b) A totsl (temporary) lailure of all attitude information is just as easily
coped witk. Muintain latcral level by 1eference (0 the compass and tura
indicator; maintain pitch attitude by reference (o airspeed and height
associated with a known power.

As a conclusion to this sub-cbapter it is suggested that the reader will agree
that it is easter to avoid falliog into a hole thaa 1o dig yoursell out having
fallen in.  All the recovery techniques elaborated here are quite flyable und
work out in practice.  But they need practice,  Betier of coursc 1o avoid Lhe
ased to apply them in real life altogether.,

Good 85 we all think we are, there comes a lime when we are forced
to find out just bow good we really are.  Under demuonding conditions keep
your cyc closely on the acroplane’s flight pail and watch any tendency for it
10 start sneaking away. Prepare yoursell for the | in 7 chance when things
have gone wrong by keeping up your instrument flying ubility. QO bac}: and
find out just how a turn and slip indicator works, practise flying without
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