
1500 ft AEROBATIC ENDORSEMENT

& REVISION of STALLS, SPINS AND 
BASIC AEROBATICS (3000 FT)

David Pilkington FRAeS

DAVID.PILKINGTON@OZAEROS.COM.AUJUNE 2019 1



INTRO

• All morning

• Break and BBQ lunch

• Discussions? Fly?

• Who’s interested in doing the 1500 ft 
endorsement?

• And competition aerobatics?
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CONTENT - OVERVIEW

• Admin

• Loss of Control In-Flight

• Decathlon Accidents

• Stall training

• Stall and incipient spin recovery

• Basic Aerobatics

• Current rules

• Part 61 competencies example -
What is a loop?

• Spin Underpinning Knowledge

• REVISION

• Physiological Considerations

• Structural Considerations

• Performance & Handling

• 1500 ft Knowledge

• Flying the Known Sequence

• Designing a Free Sequence

• Plan an Unknown Sequence

• Fly to Win!
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Decathlon Accident History
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Stall Revision

Part 61 syllabus:

• Stalls without power and with full power, 
climbing … descending … turning

• Execute an incipient spin from straight & level, 
climbing and turning

• Sideslipping turn



Stall Revision



How do you 
know when 
an airplane 
has stalled?
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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.



REGULATORY ASPECTS

Refer Part 61 & MOS

➢ Minimum height – 3,000 ft AGL – allow for errors

➢ Spin (upright) endorsement is a prerequisite of aerobatics

➢ Aerobatic endorsement:

Loop, roll, stall turn and unusual attitude recovery



REGULATORY ASPECTS cont

Note:

➢ Other manoeuvres do not require endorsement 
however may require additional training e.g.

➢ Snap or Flick roll

➢ Half reverse Cuban Eight

➢ Quarter roll down

➢ Inverted spin

➢ Aerobatic endorsement is not limited to a specific 
type however may require additional training



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



PART 61 COMPETENCY 
STANDARDS
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TEACHING A LOOP
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ARE THESE LOOPS?
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JUNE 2019

WHAT IS A LOOP?
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Shape of a Loop
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WHAT IS A LOOP?
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MOS Aerobatics
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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

• 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 Cessna 150/152, Citabria, 
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



MANOEUVRE SPEED cont

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

• From SL 445:



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?



MANOEUVRE LIMITATIONS

• Refer the POM:

– Lomcevak

– Tail-slide

• Plus structural reliability considerations:

– No flick (or snap) rolls



DECATHLON STRUCTURE

STRUCTURE

•Wing Spars - aluminium 

•Wing Ribs - Aluminium

•Wing Struts: Front aluminium 

extrusion, rear steel tube 

COVERING

•Fabric

•Wing Leading Edge: Sheet

•metal



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



Turn Radius



Rate of Turn



Stick Forces

Application:

• A measure of aircraft stability

• Control feel to avoid overstressing

• Elevator –

• Push to dive for speed

• Pull to increase G



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



1500 ft KNOWLEDGE
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ENERGY MANAGEMENT

Physics of energy height – the roller 
coaster At 100 kts: 9 feet per knot

JUNE 2019 DAVID.PILKINGTON@OZAEROS.COM.AU 51



ENERGY MANAGEMENT
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ENERGY MANAGEMENT
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ENERGY MANAGEMENT

Sequence design

Knowledge of range of entry

Speeds and height required!
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MINIMUM HEIGHT – PULL THROUGH
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RADIUS of TURN/DENSITY ALTITUDE
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FLYING THE KNOWN SEQUENCE
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TIME LIMITS

Displays – time slot must be maintained

Contests:

• Practice slots – 10 minutes starting at a specific time

• Contest flight – time limit 10 or 15 minutes from when ylou
respond to the Chief Judge
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THE GATE!

Three separate considerations generally:

• Entry speed – a range, usually the minimum

• Altitude – allow for errors

• Position – direction & location – refer to the judges

• Others: weather – wind, cloud and rain
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STAY IN THE BOX

One of the gates.

Forget the box and fly for the judges:

• If you can see them, they can see you

• Where should they be for each figure?
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ENERGY MANAGEMENT
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• Think/plan/walk

• Establish gates for each

• Especially critical figures:

• #1 the first one!

• #2 the spin

• #3 the stall turn with roll down

• #5 the wedge

• #8 the loop



UPSET RECOVERIES
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• The classic UA situation

• Recognise the situation

• Don’t continue with the figure –
recover and break the sequence

• Consider:

• #1 – shallow up line

• #2 – overshot

• #5 – slow at top

• #6 – slow on top



MAINTAIN HEIGHT

• Allow for errors:

• Extra spin recovery

• Fall out of a manoeuvre

• Altimeter setting incorrect – set QNH or ….. ?

• Allow for performance loss (density altitude or weight)

• Longer down lines to maintain energy

• Consider judging criteria

• Allow a margin above 1500 ft

• Stay above 1800 ft. Start high if necessary.
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DESIGNING a FREE SEQUENCE
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FREE SEQUENCE REQUIREMENTS
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• max K factor same as the Known 

• max number of figures: 12 

• repetition of catalogue reference numbers is allowed from Families 1

And 9 providing that there is no repetition of the combination figure used

Family 1 At least one figure

Family 2.1 - 2.2 At least one figure

Family 7 At least one figure

Family 8 At least one figure

Family 9.1 - 9.4 At least one figure

Family 9.11 or 9.12 Only one figure 



DESIGNING a FREE SEQUENCE -
OPENAERO
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DESIGNING a FREE SEQUENCE -
OPENAERO
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CALIFORNIA FREESTYLE

• Assume a headwind and a 
crosswind

• Put spin entry into wind

• Loop entry into wind

• Nothing centrebox going 
downwind

• Minimise point rolls

• Avoid full loop

• Avoid multiple 45 deg lines

• Have a xwind corrector

• Avoid spins with ¼ & ¾

• Get the maximum K

• Use maximum number of figures

• Make every figure easy

• Every figure should score well
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DESIGNING a FREE SEQUENCE
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DESIGNING a FREE SEQUENCE
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IS IT FLYABLE?

1. Does exit speed match entry?

2. Does wind help each?

3. Correction for xwind?

4. Overall performance? Assess 
speed/height throughout.

5. Practice.

6. Modify!
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PLAN an UNKNOWN SEQUENCE
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REQUIREMENTS

• Contest or display?

• Contest rules

• Airfield – Fly Neighbourly Areas

• Noise and separation from built-up areas

• CASA rules

• Uncontrolled airfield procedures and use of radio

• Minimum height

• Public invitation
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PAPERWORK

• CASA approvals?

• CASA exemptions?

• Airfield owner

• Other local operators

• Current AFR & medical etc

• Aerobatic endorsement – minimum height

• Safety pilot – instructor approved
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PLAN for WEATHER

• Contest rules

• Call it if outside limits

• You can “buy” a break

• VFR – distance from cloud

• Personal minimums

• Minimum height overall and especially for a spin

• Bullying and “pressonitis”

JUNE2019 DAVID.PILKINGTON@OZAEROS.COM.AU 75



FLY THE BOX

JUNE 2019 DAVID.PILKINGTON@OZAEROS.COM.AU 76

• Enter from tight base

• Practice entry with safety check 
figures

• Use ½ box away from judges

• Fly for the judges – ignore the box 
markers

• Identify major features eg runway



FLY for WEATHER

• Contest rules and briefing:

• Optional weather break

• Take a break – “buy” one, they are cheap

• Call Chief Judge on the radio

• Stop and land – come back another day, another year
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THE GATES

• The gates are essential – plan each figure:

• Airspeed

• Altitude

• Position – location and direction – where are the judges?

• Decide on the ground in advance – do not change decision in the air

• Upset prevention & recovery principles – do not continue with a failing 
manoeuvre
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ESCAPE MANOEUVRES

• Consider the critical figures for the sequence

• Know the Upset identification and recovery for each
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SAMPLE UNKNOWN

• Anything you have not practiced?

• Plan airspeed/altitude throughout

• Plan for expected winds

• Which way to spin?

• Which way to roll?

• Which way to turn?

• Plan for options at the time

• Decide the gates

• Walk through it – sit in cockpit
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FLY to WIN

• BAeA – judging so fly what the judges want

• Contest rules

• Positioning in the box

• California freestyle

• Coaching
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The Box – fly to the judges



Loops …….



Zero Lift Angle



Voices ……. Zero Lift Angle



Voices …….



& the fear of …….



Marking the figures - the basic 
rules

◼ Start with a perfect 10 – deduct errors seen to 
nearest ½ point

◼ Every 5o off line is 1 point

◼ Zero for:

◼ Exceeding 45o off line

◼ Wrong way on x axis

◼ Wrong figure



Lines & Curves



Turns



Loops ….



& Eights



Spins



Stall Turns



Slow Rolls



Flick Rolls



Humpty Bumps



Positioning

◼ % of figures placed per flow chart



Three Flights

1. The Known – practice it

2. The Free (or repeat the Known) – design a free 
and do 10% better

3. The Unknown – look at common figures and 
practice

Get coaching from the ground. Video.



The Known

• Practice!

• Coaching – ground radio, 
recording and video



The Free

• California Free!

• Contest rules

• Practice

• Coaching

• Modify



The Unknown

• Look at samples

• Read the rules

• Practice figures

• Practice some samples



The Rules

• Briefing

• Entering and exiting the box

• Safety check manoeuvres

• Breaks – buy them cheaply; may be free

• Weather – wind and cloud



Before the Contest

• Safety – undisciplined flying and arrivals

• Practice – overhead or away

• Watch the competitors – check wind

• Replan for known wind

• Walk through the flights prior

• Don’t forget pre-aerobatic checks



Post Flight

• Listen to recording from coach

• Review judges’ comments on score sheets
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WHAT NEXT?

106



1500 SYLLABUS
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