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Decathlon Accident History

DAVID.PILKINGTON@OZAEROS.COM.AU 3



Stall Revision

Part 61 syllabus (revised Jan 2021):

• straight and level flight; climbing flight; 
descending flight; approach to land 
configuration; turning flight 

• recognise wing drop at the stall; from balanced 
flight, recover from stall in the attitudes and 
configurations most likely to cause a wing 
drop; perform recovery where the aeroplane 
exhibits a tendency to drop a wing at the stall

Refer AC 61-16 Spin avoidance and stall recovery 
training



Stall Revision

From the FAA’s Airplane Flying Handbook Chapter 4

Maintaining Aircraft Control: Upset Prevention and Recovery Training



Incipient Spin Recovery

An inadvertent stall/spin entry requires immediate 
action to unstall the wing and to remove the 
aggravating control deflections. Move the stick 
forward and get rid of aileron and rudder input. In 
other words:

Centralise the controls.

Close the throttle.

It works for both upright and inverted spin entries.

NB: only for types approved for intentional spins 
and must be done without delay.



BASIC AEROBATICS
Spinning (spin endorsement)

Loop

Roll

Hammerhead

Unusual Attitude Recovery
➢ Additional training in 

complex figures:

➢ Reverse Cuban Eight

➢ Quarter roll down

➢ Hesitation roll

➢ Snap roll



PART 61 COMPETENCY 
STANDARDS
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ARE THESE LOOPS?
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WHAT IS A LOOP?
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Per Peter Bythrow

JOHNS HOPKINS APL TECHNICAL DIGEST, 
VOLUME 18, NUMBER 1 (1997)



Shape of a Loop
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WHAT IS A LOOP?
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HOW DO YOU KNOW WHEN AN 
AIRPLANE HAS STALLED?
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SPINNING



SPIN UNDERPINNING KNOWLEDGE
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SPIN UNDERPINNING KNOWLEDGE
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CONSIDERATIONS cont

Types of Spins or Modes:

• Steep

• Flat

• Accelerated

• Inverted

• Transition

• Combinations of the above



CONSIDERATIONS cont

CAUTION – Spins can be aggravated (i.e. flattened and/or
accelerated) by incorrect use of power and controls leading to
prolonged or impossible recovery.



AIR EXERCISE - cont



AIR EXERCISE - RECOVERY FROM A 
FULLY DEVELOPED SPIN

P – Power check OFF

A – Ailerons NEUTRAL

(identify direction of yaw)

R – Rudder FULL OPPOSITE the direction of yaw and then

E – Elevator briskly FORWARD towards neutral to unstall the wings

Hold recovery controls, the spin should stop immediately but may take
up to one complete rotation.

s - When the rotation Stops – centralise the rudder.

Ease out of dive. Power on when nose is above the horizon.



AIR EXERCISE - cont

• These notes apply specifically to the Decathlon and Super 
Decathlon.

• Other aircraft types may have different spin characteristics and 
require a different recovery method – talk to your instructor 
before spinning a different type.



EMERGENCY PROCEDURES

• PARES

Apply the correct recovery actions - if spin does not stop within one
turn – check recovery actions.

• FLAT SPINS

Some aircraft require a special recovery technique from a flat spin.
Some aircraft which are not approved for spinning, DO NOT recover
from a flat spin – regardless of CG.

• BEGGS-MUELLER

Apply if known to be applicable to your type.



INVERTED SPIN
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PHYSIOLOGICAL CONSIDERATIONS
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PHYSIOLOGICAL CONSIDERATIONS
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STOHL CURVE



Eustachian Tube

•Normally equal pressures

•Descents – pressure pushes –
swallow etc

•Blocked due cold etc :

•Pain

•Dizziness



STRUCTURAL CONSIDERATIONS
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STRUCTURAL CONSIDERATIONS
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FLIGHT ENVELOPE (example only)



MANOEUVRE SPEED

• Manoeuvre load factors +6/-5 

g (8KCAB only)

• VA 115 KIAS – reduce by 6 

kts per 100 kg

• One control only at max 

deflection at VA



MANOEUVRE SPEED cont

• What’s wrong with the 
diagram?

• Elevator – full & abrupt up to 
VA –

• beyond that –

• remain within limit load factors



ADYMANOEUVRE SPEED cont

From SL445: limit Gs to 4!



ADYMANOEUVRE SPEED cont

• From the AFM: Ailerons: full up to VA at +4g – beyond 
that – same roll rate as at VA

• From SL 445:



ADYROLLING G

• Care must be taken not to 

exceed G limits while 

applying high G-loads in a 

pull up and roll together. 

Rolling creates increased lift 

on the up-going wing 

increasing the loading on that 

wing. G-meter will only 

measure G-loading in the 

pitching plane

• General rule: Rolling G limit is 

2/3 of max limit load factor



ADYMANOEUVRE LIMITATIONS

• Refer the POM:

– Lomcevak

– Tail-slide

• Plus structural reliability considerations:

– No flick (or snap) rolls



POWERPLANT LIMITATIONS

➢ Avoid continuous operation: 2000-2250 rpm 
(Hartzell only).

➢ Avoid aerobatic operation: 2600–2700 rpm.



FLIGHT ENVELOPE (review)

• Limitations of Va

• Aileron & rudder?

• Aft & forward stick (elevator)?

• Limitations of Vmo

• Aileron & elevator?

• Limitations of Vne

• Aileron and G?

• Maximum speed to apply full 
elevator plus full aileron?

• Elevator plus rudder?



DECATHLON STRUCTURE

STRUCTURE

Wing Spars - aluminium 

Wing Ribs - aluminium

Wing Struts:

front aluminium extrusion 

rear steel tube 

COVERING

Fabric: Ceconite

Wing Leading Edge: 

sheet metal

Forward fuselage: F/G 

cowl and sheet metal



SNAP ROLLS



LIFED PARTS

• Front wing strut, attach fittings & bolts

• Airworthiness Directive AD/CHA/15

“The hours are those actually spent in aerobatic flight and do 
not include positioning time.”

• Sequence of 10 figures takes <0.1 hr

• A single figure typically 10 - 20 secs

• Typical training sortie may be 0.1 to 0.2 hr of aeros



PERFORMANCE and HANDLING
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ACCELERATED STALLS 



BALANCE BETWEEN ROLL & PITCH

• Application is at commencement of a roll

• Also relevant to a barrel roll

• Main consideration is for aircraft with low 
performance, slow roll rate and carburetor

• High performance aircraft have a greater range 
of capability in rolling manoeuvres

• Consider a Tiger Moth vs a Pitts Special



Rate of Turn



Turn Radius



Stick Forces

Application:

• A measure of aircraft longitudinal stability

• Control feel to avoid overstressing

• Elevator –

• Push to dive for speed

• Pull to increase G

• Aileron – recall VA limits



Stick Forces

Aileron – refer SL 445.

• Force varied with airspeed squared

• Do not exceed effort to roll at VA!



Stick Forces - cont

Decathlon stick force: 15 lb per G



Flying the Manoeuvres

in the Super Decathlon
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Power notes for FP prop

CS prop: maintain power



BARREL ROLL Simple brief to get started:

Entry 115 kts

Feet at eye level – approx. 45° up

Aileron to roll

Recover

Recall spiral dive recovery

Balance between amount of roll and 
amount of pitch – choose whether

more loop or more roll. Consider other

types – Tiger Moth to Pitts

Refine it later: competition rules are 40°

off heading at top



Use top rudder to maintain 
direction & prevent nose slice

IMPORTANT:
Keep rolling
Never pull through

Entry 110 kts,

Pitch up to landing attitude

Release back pressure

Aileron to roll

Stick forward through inverted

Exit on heading

AILERON / SLOW ROLL



1. Ground references – road and 
horizon on the side

2. 120 KTS pull, as for a loop, to 
vertical

4. Look to side at the reference on 
the horizon. Maintain vertical plane –
forward pressure and slight right 
rudder.

5. As speed decays through 40 kts, 
apply full rudder briskly. Apply stick 
only as necessary to keep straight.

Recall secondary effects of controls.

4. Look down at the wingtip to the 
ground reference.

5. Maintain vertical – centralise 
rudder or even slight opposite rudder 
briefly. Apply stick only as necessary 
to keep straight

6. Recover from dive. 

STALL TURN



COMBINATIONS

• Oil pressure limitations

• Cuban Eight

• Reverse Cuban Eight

• Hammerhead with ¼ roll down

• Humpty bump with rolls

• NO snap or flick rolls



EMERGENCY PROCEDURES

➢ Engine Restarts
➢ Parachutes
➢ Unusual Attitude Recoveries



UA RECOVERIES

What possible 

UA’s are there?

Initial post-stall gyration:

- or incipient spin

Spin – upright and inverted

Spiral dive

General recovery technique:

Power 

Pitch 

Roll – to nearest horizon

Two important ones:

Extreme nose high – risk of a tail-

slide from a failed stall turn

Inverted dive – from a failed roll



UPSET RECOVERY



EXTREME NOSE HIGH RECOVERY

Extreme nose high

Power on

Pitch?

Roll?

Rudder …. Pitch

Centralise & recover from 
dive

If tail-slide – centralise controls 
and hold firmly



INVERTED NOSE LOW RECOVERY

Power - off to minimise acceleration

Pitch – push to prevent nose dropping further

Roll – nearest horizon – which way?



ADY

HUMAN FACTORS, TEM and AIRMANSHIP 
CONSIDERATIONS

THREATS
➢ Other traffic

➢ Weather

➢ ERRORS
➢ Stall / spin

➢ ANY OTHERS?

➢ DISCUSS: undesirable aircraft states – manage - actions



ADY

HUMAN FACTORS, TEM and AIRMANSHIP 
CONSIDERATIONS cont

AIRMANSHIP
➢ Pre-takeoff safety brief:

➢ Runway 17L departures

➢ Intercom failure

➢ Undesired aircraft state – recognition and early, appropriate action.

➢ Consider radio call to all traffic in aerobatic area

➢ Pre-manoeuvre checks – leave loose articles behind

➢ Speed and manoeuvre limitations not to be exceeded

➢ 4 G, VA, max aileron, half fuel

➢ Correct handover / takeover procedure

➢ Safe height – note ground elevation

➢ Do not reset G meter.



FURTHER READING

1. Aerobatics Down Under by David Pilkington
2. Aerobatics Principles and Practice by David 

Robson
3. Tailwheel and Aerobatics Flying by Bob Tait
4. Stalls, Spins and Safety by Sammy Mason
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