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Skyline Soaring Club Aerobatics Guide

This Guide outlines the training required to fly and instruct aerobatic maneuvers in the Skyline
Soaring Club. It prescribes the overall plan of instruction, specific instructions for each
maneuver, and basic/advanced aerobatic training programs.
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1. Aerobatic Training

1.1. Introduction

This study guideis for useasa training aid. It is by no meansall-inclusive. Prior to beginning
aerobatidraining, the studentmustbe familiar with all soaringoperatingproceduresutlinedin
the Skyline SoaringOperationdManualandFrontRoyal Supplemenaswell asthe aircraftflight
manual.

1.2. Sailplane Aerobatics

Most sailplanes are not particularly well suited for aerobatics. The sailplane’s relatively long
wings result in a very poor roll rate. The comparatively low drag characteristics of sailplanes can
result in excessive airspeed any time the nose is below the horizon. The most hazardous
aerobatics are poorly executed maneuvers. Poorly executed maneuvers may result in an unusual
attitude and could lead to an overspeed or over G situation. Accordingly, all sailplane aerobatics
will be taught by an experienced glider flight instructor and will be performed only after the pilot

is totally familiar with the aircraft flight characteristics, including G to stick force relationships

and unusual attitude recoveries.

1.3. Approved Maneuvers
Authorizedaerobaticmaneuversare containedn this technigueguide and are limited to those
not demanding extraordinary pilot skills while minimizing the possibility of aircraft damage.

1.3.1. Thefollowing maneuversill beflown in the Basic AerobaticProgram:Chandelle Lazy
Eight, Loop, Cloverleaf, and High Speed Pass.

1.3.2.The following maneuverswill be flown in the AdvancedAerobaticProgram:Slow Roll,
Split-S, Immelmann, Cuban Eight, Hammer Head (Stall Turn), Barrel Roll, and Inverted Flight.

1.4 Prohibited Maneuvers

Thefollowing are PROHIBITED MANEUVERS andwill betreatedasan overspeear over G
if inadvertentlyperformed:Tail Slide, OutsideLoop, SnapRoll, and any other maneuvemot
contained in this manual.



2. Unusual Attitude Recoveries

2.1. Nose-Low Recoveries

Many of the maneuverslemonstratedndpracticedn flying trainingwill resultin intentionalor
unintentionalnose-lowattitudes.The following informationwill provideyou with a soundbasis
for a recovery technique.

2.1.1. Therecoveryfrom any nose-lowattitude shouldbe madewith smoothback pressureas
you roll to a wings-levelattitude.Startbeforethe airspeechasincreasedo suchan extentthat
aircraft limitations may be exceededAny time you arein a nose-lowrecoverysituationwith

airspeedrapidly increasing,extendthe spoilersand return the sailplaneto level flight. Other
situations may occur at lower airspeedsand shallower pitch attitudes. In these instances,
recoveryproceduresnay be modified to returnto level flight with flying airspeed Recovery
shouldnot involve the useof maximumallowableG unlessthe altitude availablefor recoveryis

critical. Should an over G occur, notify the DO and perform a controllability check. Upon

landing groundthe aircraft until a certified mechaniccan inspectthe aircraft. (NOTE: Severe
damage to the aircraft may result if G limits are exceeded.)

2.1.2. Recoverfrom all nose-low attitudessmoothly, without excessiveairspeedor loss of
altitude. For most nose-low recoveries,it should not be necessaryto approachmaximum
airspeedRememberthe airspeedioesnot stopincreasingasyou beginraisingthe nose.lt may
increaseuntil just before level flight is attained. Should maximum allowable airspeedbe
exceeded notify the DO, and ground the aircraft until it can be inspectedby a certified
mechanic. (NOTE: Severe damage to the aircraft may result if airspeed limits are exceeded.)

2.1.3.You must be awareof the potential for excessivealtitude loss in any high-speeddive
recovery.If the sailplanehas progressedo a very high-speeddive, it is imperativethat the
spoilers be used for recovery.

2.2. Nose-High Recoveries

You will intentionally fly through nose-high flight attitudes many times during aerobatic

practice. Occasionally, because of improper control procedures, you may find yourself in nose-
high attitudes with less than optimum airspeed to continue the maneuver. Unless immediate and
proper recovery procedures are initiated, the sailplane may be forced into an aggravated stall or a
tail slide.

2.2.1.The objective of the nose-highrecoveryis to fly the sailplaneto level flight assoonas
possiblewithout stalling. To accomplishthis, initiate a coordinatedroll toward 90° of bankto
bring the noseof the sailplanedown to the nearestorizon. The amountof bankangledepends
on the nose-highconditionandthe ratethe nosefalls backto the horizon.If the noseis falling
throughthe horizon before 90° of bankis reachedbegina coordinatedroll-out to level flight.
Ninety degreesf bank shouldnot normally be exceededluring this type of recovery.As the
sailplaneapproacheshe horizon,roll to an uprightattitude.In the eventof a tail slide situation,
freeze the controls in a neutral position until the nose starts to fall, then proceed as above.



2.2.2.An alternatemeansof recoveryis to unloador neutralizethe flight controls.This method
of recoveryshouldbe usedonly during disorientingsituationsor if a stall indicationis reached
during the attemptednose-highrecovery.Due to the sailplane’sstability characteristicsit will
eventuallystabilizein a noselow attitude.Upon regainingflying airspeedgxecutea noselow
recovery and return the sailplaneto level flight. CAUTION: Never releasethe stick and/or
rudder pedals while flying aerobatics.

2.2.3. Your instructor will have you practice all techniquesfor recovery. As you gain
proficiency, your instructor will allow you to decideon the techniquebest-suitedfor a given
situation. Theremay be timeswhenyou attempta nose-highrecoveryandhaveto transitionto
the unloadedtechniquedueto insufficientairspeedr an approachto stall indication. However,
you should learn to evaluatethe existing situation and decide on the appropriaterecovery
technique.

2.3. Recovery From Inverted Flight

The correctprocedureto recoverfrom invertedflight is to executea roll to the level flight
attitude. The techniqueemployedis the sameasin executingany roll maneuver.Roll in the
shortest direction to an upright attitude, using coordinated aileron and rudder inputs.

2.3.1.In alow airspeedsituation,you may be requiredto lower the noseof the sailplanewhile

performing the roll back to the level flight attitude. However, in a nose-high,no airspeed
situation, a Split-S may be the most expeditiousrecovery.NOTE: Do not Split-S when the

airspeed is greater than 70 kts. This may cause an overspeed and/or an over G.

2.3.2. Your instructorwill give you the opportunityto practicethis recoverytechnique.The
instructorwill fly the sailplanento aninvertedattitude,andthenlet you maketherecovery.This
will be practicedat variousairspeedsThe correctrecoverytechniques a coordinatedoll back
to level flight. CAUTION: Inverted flight can be very disorientingand improper recovery
procedures can lead to unsafe situations.



3. Aerobatic Procedures

3.1. General Procedures

Complete the following before performing any aerobatic maneuvers:

3.1.1.Coordinate the appropriate aerobatic area with the DO.

3.1.2.A clearing maneuver must be accomplished. (One 180° turn or two 90° turns)
3.1.3.Aerobatics should always be performed with the pitot tube extension if available.
3.1.4.TheBefore Aerobatics Checkust be accomplished:

- VENTS - Closethe side air ventsto avoid stressand possiblecanopydamagewhile
maneuvering.

- STRAPS- Both crewmembers ensure they are strapped in tightly.

- LOOSE ITEMS - Secure all loose items and microphones.

- AIRBRAKES - Close, lock, and guard airbrakes.

- TRIM - set. (Near center) Do not change the trim while flying aerobatics.

3.1.5. Any time an overspeedor over G occurs, notify the DO, perform a structural
damage/controllabilitgheck,andreturnto land. Groundthe aircraftuntil it canbeinspectedy
a certified mechanic.

3.1.6.All maneuvers must be completed above 1500’ AGL.



4. Basic Aerobatic Program

4.1. General

The Basic Aerobatic Program is designed to introduce a small number of easily performed
maneuvers. These techniques are used in order to set up a foundation for more advanced
aerobatic maneuvers.

4.2. Chandelle

During this maneuverthe sailplanewill constantlybe increasingaltitude, decreasingirspeed,
andthe nosetrack shoulddescribea straightline through180° of turn. Fly a constanbankangle
of 60° until the roll-out is initiated. (Seefigure 1) Note: Thereis no FederationAeornautique
Internationale (FAI) figure for this maneuver.
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Figure 1 - Chandelle

4.2.1.Techniques.
4.2.1.1.Lower the nose 30%f and accelerate to 100-110 kts.

4.2.1.2.Set up on a road, parallel the mountains, or pick &3@d@&int to finish on.



4.2.1.3.BasicEntry. While the noseis still belowthe horizon,startaroll in thedesireddirection
at 100 kts to approximately60° bank. Smoothlybeginaddingback pressurgo approximately3
Gs (referenceG meter).An approximatecheckpointis to arrive at 45° of turn at 60° bankwith
the nose on the horizon.

4.2.1.4. AdvancedEntry. Coordinatethe roll andback pressurdogetherto arrive at the horizon
after 4° of turn at ®° of bank.

4.2.1.5.During the maneuvertop aileron is requiredto maintainthe constantbank angleand
constant nose track.

4.2.1.6.At the 135° point, begin the roll-out using oppositerudderand aileron, maintaininga
constant nose track.

4.2.1.7.Themaneuveshouldendat the 180° point, wingslevel in a nosehigh attitudeandclose
to slow flight airspeed (approximately 40-50 kts).

4.2.1.8.Recover by “pushing over” with zero or ¥ positive G.

4.2.1.9.Remembethatthe Chandellewill endup approximately500’ higherthanit startedthe
sailplane will be facing the opposite direction and be at a very low energy state.

4.2.2.Common Errors.

4.2.2.1 Beginning the maneuver with less than 100 kts.

4.2.2.2.Using too much/too little bank in the turn.

4.2.2.3.Not maintaining top aileron.

4.2.2.4 Not maintaining a constant nose track for the entire maneuver.
4.2.2.5Rolling out too early/too late with regard to the reference point.

4.2.2.6.Not maintainingbackpressuréuring the roll-out, resultingin a droppednosetrack and
fast airspeed.



4.3. Lazy Eight

This is a slow, lazy maneuverwith constantlychangingpitch and roll. The sailplanewill be
describinga Figure 8 by making two 180° turns in the oppositedirection. Throughoutthe
maneuver the yaw string should be centered. (See figures 2 and 3)
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Figure 3 - Lazy Eight



4.3.1.3.Smoothlyraisethe nose,andasit passeshroughthe horizon,beginbankingslowly so
that the highestpitch attitudewill be reachedat 45° of turn. The noseshouldbe approximately
30-45° high (feet on the horizon).

4.3.1.4 Bankshouldcontinueto increasdo be 90° atthe 90° point of turn. Airspeedat this point
shouldbe 40-60 kts. Pitch shouldalso be decreasedo the nosepasseshroughthe horizon at
90° of bank.

4.3.1.5.At the 90° point, continueto allow the noseto fall throughthe horizon.Graduallyreduce
the bank so you have the lowest pitch and ab&ubdnk at the 15° point.

4.3.1.6.Continuereducingbankangleandpitch to roll out 180° oppositeyour entry point, wings
level, and at entry airspeed of 90-100 kts.

4.3.1.7 Reverse the turn for the second half of the lazy eight and use the same above procedures.

4.3.1.8.Remembethe maneuveishouldbe symmetricalandlazy. Roll rate shouldbe the same
throughout, airspeed at eadd’point should be the same (+ 5 kts), and the nose should fly as far

belowthe entry attitude asit went above(NOTE: The entry flight attitudefor sailplaneds not
the horizon--it is below.)

4.3.1.9.0penthe spoilersimmediatelyif acceleratiorthrough120 kts is likely and performan
unusual attitude recovery.

4.3.1.10.The maneuvemwill carry you in the direction of your referencepoint and will lose
approximately 300'.

4.3.2.Common Errors.

4.3.2.1.Beginning the maneuver at less than 90 kts.

4.3.2.2 Not hitting the 9° point at @° of bank.

4.3.2.3 Hitting the ®° point but well before the nose passes through the horizon.

4.3.2.4 Having different airspeeds at eadf point.

4.3.2.5.Not making the second turn with the same pitch and roll as the first.
4.3.2.6.Not hitting the 18° point.

4.3.2.7 Not finishing the maneuver at entry airspeed.

4.3.2.8.Beginning the roll too soon, preventing sufficient pitch.
4.3.2.9.Pulling too many Gs, too aggressive a maneuver.



4.4. Loop

This maneuver uses a constant heading and variable pull through (Gs) describing a circle in the
vertical plane. (See figures 4 and 5)

Figure 4 - FAI Loop
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Figure 5 - Loop

4.4.1.Techniques.

4.4.1.1.Lower the nose30-45° andacceleratdo 100-110kts wings level. Usea sectionline or
prominent landmark as an aim point.

4.4.1.2.Smoothlyapply backpressure3¥2- 4 Gs(referenceG meter).Maintain a constaninose
track as the airspeed bleeds off.

4.4.1.3.Look out eachsideto ensurea straightpull-up. The horizonshoulddisappeaevenlyon
both sides and be equidistant from each wingtip.

4.4.1.4Be prepared to abort the maneuver if a tail slide appears likely.

4.4.1.5.At approximatelythe straight-up,vertical positionlay your headback andlook for the
opposite horizon. This will ensure your wings are still level. Correct any bank deviations.



4.4.1.6.Reduceback pressureasyou pull the sailplanedown to the horizon. Invertedairspeed
shouldbe 40-50 kts. If airspeeds higherthan 70 kts wheninverted, abortthe maneuverand
perform an unusual attitude recovery as an overspeed may occur on the pull through.

4.4.1.7.0nceoverthetop, airspeedwill increaseaapidly. Steadilyincreasebackpressureo pull
the sailplane down to a nose low position.

4.4.1.8.Continueto look back to find your aim point (samesection line, road, landmark),
correcting any heading deviations that may have occurred in the pull-up.

4.4.1.9. Adjust back pressurethrough the pull through to arrive at entry airspeedat the
completion of the maneuver.

4.4.1.100pen the airbrakes immediately if acceleration through 120 kts is likely.
4.4.1.11The maneuver should end where it started and will use/lose approximately 300'.
4.4.2.Common Errors.

4.4.2.1 Beginning the maneuver at less than 100 kts.

4.4.2.2 Using insufficient G on the pull up.

4.4.2.3.Rolling during the pull up.

4.4.2.4 Maintainingthe samebackstick pressurasairspeedecreasesausingapproacto stall
buffeting.

4.4.2.5.Using insufficient G on the pull through.
4.4.2.6. Ending the maneuver at other than entry airspeed.

10



4.5. Cloverleaf

This maneuver is a modification of a loop. When the nose reaches approxirbataiyty a

guarter roll is executed in the desired direction of turn, followed by a Split-S type maneuver once
the wings are level inverted. This is done four times, rolling in the same direction each time. (See
figure 6) Note: There is no FAI figure for this maneuver.

Esls: f==z==4 900 41813

Figure 6 - Cloverleaf

4.5.1.Techniqus.

4.5.1.1.Lower thenose30-45° andaccelerat¢o 100-110kts wings level. Pick a referencepoint
off the wingtip in the direction of turn.

4.5.1.2.Smoothlyapplybackpressure 3 Y- 4 Gs(references meter).This shouldbe a straight
pull-up.
4.5.1.3.Whenthe noseis approximatelyd5° high (feet on the horizon) begina coordinatedoll

andpull towardyour referencepoint. Useapproximately2 aileronand¥s rudderinputsinitially.
Keeping your eyes on the reference point will allow you to fly directly towards it.

4.5.1.4 Neutralizerudderandaileronsasyou approactthe 90° point, to arrive at your reference
point wings level inverted. At the 90° point, the sailplane should be wings level inverted.

Airspeed should be 40-50 kts. If airspeed is higher than 70 kts when inverted, abort the maneuver
as an overspeed/over G may occur on the pull through.

11



4.5.1.5.Fromtheinvertedposition,increasebackpressurendrecoverasin the pull throughof a
loop adjustingback pressureso that 100-110kts is reachedat approximatelythe 45° noselow
position to begin the next leaf.

4.5.1.6.Continue as before until four consecutive leafs have been completed.

4.5.1.7.1f properlyflown, the maneuvemwill endup whereit startedapproximatelyl000-1200’
lower. NOTE: To conserve altitude, all four leafs need not be accomplished.

4.5.2.Common Errors.

4.5.2.1Beginning the maneuver at less than 100 kts.

4.5.2.2.Using insufficient G on the pull up.

4.5.2.3.Rolling too soon during the initial pull up.

4.5.2.4 Rolling too fast and undershooting the point.

4.5.2.5.Not using enough rudder/roll and overshooting the point.

4.5.2.6.Not pulling straight through the back side.

4.5.2.7 Arriving at the start of the next leaf with too much or too little airspeed.
4.5.2.8.Not flying four symmetric leafs.

12



4.6. High Speed Pass
This maneuver may follow a contest task finish and will not be performed below 500" AGL.

4.6.1.Techniques.

4.6.1.1.Startthe maneuveiat 1500’ AGL, wingslevel. Lower the nose30-45°andacceleratdo
120 kts. (130 kts is the maximum allowable.)

4.6.1.2.Proceedalongthe courseline to arrive at the finish no lower than500’AGL. No wing
rocking or wing flashing is allowed.

4.6.1.3.Performa smoothpull up to conserveenergyand maneuverfor landing. (3 - 3% Gs)
Maneuverasrequiredfor landing.A 360° or teardroppatternto landingis mostcommonif the
finish course line is parallel to the runway.

4.6.2.Common Errors.

4.6.2.1.Too aggressive a push over to accelerate.

4.6.2.2.Too aggressive a pull up.

4.6.2.3.Going below 500" AGL.

4.6.2.4.Not completing a “Before Landing Check” before landing.

13



5. Advanced Aerobatic Program

5.1. General

The advanced aerobatic program consists of the following maneuvers: Slow Roll, Split-S,
Immelmann, Cuban Eight (Forward and Reverse), Hammer Head (Stall Turn), Barrel Roll, and
Inverted Flight. These maneuvers are very difficult to perform correctly. DO NOT DEVIATE
FROM THESE TECHNIQUES OR SAFETY OF FLIGHT MAY BE COMPRIMIZED.

5.2. Slow Roll

The Slow Roll is a very demanding maneuver in the ASK-21. It encompasses all aspects of
aerobatic flight. The following techniques are used only when flying high performance
sailplanes. (See figures 7 and 8)

5.2.1.Techniques.

5.2.1.1Lower the nose and accelerate to 90-120 kts.

5.2.1.2 Apply back pressure to reach 1022ose high.

5.2.1.3.Relax back pressure and unload to approximately 0 G.
5.2.1.4.Smoothly apply aileron and rudder in the desired direction of roll.

Figure 7 - FAI Slow Roll

14
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Figure 8 - Slow Roll

5.2.1.5. As you approach90° of bank, start reversingrudder inputs. Continueto maximize

ailerondeflectionandincreaseoppositerudderasthe bankangleincreasesAfter passingd0° of
bank, forward stick pressure must be applied to prevent an inverted high speed situation.

5.2.1.6.After reachingthe wings level invertedattitude,you mustsmoothlystarttaking out the
opposite rudder and forward stick pressure - keep the ailerons deflected.

5.2.1.7.After 270° of roll, you mustusepro rudder(top rudder)to keepthe nosefrom dropping.
As the sailplane approaches upright start blending in back pressure.

5.2.1.8. Continue aileron deflection to maintain a constantroll rate. Rudderinputs will be
constantlychanginghroughoutthe maneuvefrom moderategoro rudderto slight oppositerudder
back to moderate pro rudder.

5.2.2.Common Errors.

5.2.2.1.Starting the maneuver with less than 90 kts.
5.2.2.2 Not raising the nose before starting the roll.
5.2.2.3.Not relaxing back pressure before starting the roll.
5.2.2.4Improper/wrong rudder inputs during the roll.
5.2.2.5.Improper/wrong elevator inputs during the roll.
5.2.2.6.Not keeping a constant roll rate.

5.2.2.7 Not rolling on a point.

15



5.3. Split-S

The Split-S is a maneuver that combines a half roll to wings level inverted followed by the
second half of a loop. It will demonstrate how much altitude can be lost when an improper nose
low recovery procedure is used. NOTE: For sailplanes, the difference in altitude lost between a
Split-S and an inverted nose low recovery is minimal. For high performance jet aircraft this is
crucial, and a Split-S can lose more than 10,000’ in a T-38. (See figures 9 and 10)

5.3.1.Techniques.
5.3.1.1.Lower the nose 305% and accelerate to 90-100 kts wings level.

5.3.1.2.Apply backpressureo reachapproximatelylO° nosehigh. Neutralizebackpressureand
smoothlyapply full aileron deflectionand coordinatedrudderin the desireddirection of roll.
Passing®0°, reverserudderinput andapply forward stick asrequiredto keepthe noseabovethe
horizon.

5.3.1.3.As the sailplanereachesan invertedslightly nosehigh attitude,neutralizeaileronsand
rudder.

5.3.1.4.Executethe last half of aloop to arrive wings level at 100-120kts. NOTE: Do not pull
through if airspeed is greater than 70 kts, instead perform an unusual attitude recovery.

M

Figure 9 - FAI Split S

16
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Figure 10 - Split S

NOTE: The
roll to -
invertec.

flight neednot be on a point dueto the characteristic®f the ASK-21; however,onceinverted
wings level the pull through should be straight.

5.3.2.Common Errors.

5.3.2.1.Starting the maneuver with less than 90 kts.

5.3.2.2.Rolling too slow - not reaching wings level inverted.

5.3.2.3.Not rolling coordinated - improper rudder inputs.

5.3.2.4 Allowing the nose to fall below the horizon before wings level inverted flight is attained.
5.3.2.5.Not neutralizing rudder or aileron before pull through.

5.3.2.6.Insufficient back pressure on the pull through.

17



5.4. Immelmann

The Immelmann is a maneuver that combines several aspects of other basic maneuvers. It
consists of the first half of a Loop followed by a half roll to level flight. The maneuver will turn
you 18° and leave you at slow flight airspeed. It is difficult to perform because you are much
slower when you attempt to roll. NOTE: These techniques will not result in a perfect
Immelmann, but will give you the foundation required for performing Immelmanns in higher
performance aerobatic aircraft. (See figures 11 and 12)

5.4.1.Techniques.

5.4.1.1.Lower the nose 305% and accelerate to 110 kts wings level.

5.4.1.2. Apply back pressureto reach4%2to 5 Gs. A higher G loading will give you more
airspeecdverthetop for the half roll. CAUTION: You arevery closeto the G limits on this pull
- DO NOT BE OVERLY AGGRESSIVE, (especially in light to moderate turbulence.)

5.4.1.3.Continueasin aloop until you approachhe wingslevel invertedattitude.(Canopybow
on the horizon for the back seat reference.)

Ly

Figure 11 - FAI Immelmann
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5.4.1.4 Push forward stick pressure (0 to ¥z negative G) to stop the nose slightly above the
horizon and begin a coordinated roll in the desired direction. Use full aileron deflection and
approximately ¥2 opposite rudder deflection. You must use opposite rudder to stay coordinated

5.4.1.5.As you reach90° of roll you must start blendingin pro rudder (top rudder).As you
complete the roll blend in back pressure to maintain level flight.

5.4.1.6.Remainingunloadedduring thelast half of the roll will minimize “washout.” As long as
you finish within 30° of headingit is anacceptabldmmelmannNOTE: The designandlength
of the wings causes this “washout” effect.

5.4.2.Common Errors.

5.4.2.1.Starting the maneuver with less than 100 kts.

5.4.2.2 Rolling during the pull-up.

5.4.2.3.Insufficient G on the pull-up.

5.4.2.4 Not pushing forward stick pressure before executing the roll.
5.4.2.5.Improper/wrong rudder inputs during the roll.

5.4.2.6.Not blendingin back pressureduring the last part of the roll - finishing the maneuver
below the horizon.

5.4.2.7 Not finishing within 3° of heading after the half roll.

19



5.5. Cuban Eight Forward:

The Cuban Eight is a maneuver consisting of a 5/8 Loop followed by a half roll performed twice.
From a profile view it describes a Figure 8 in the horizontal position. The two half rolls are
performed in opposite directions. NOTE: To be flown correctly, the Cuban Eight requires large
stick inputs with negative G flight, and can be very disorieni®R&yersePerforming the Cuban

Eight in reverse is very similar to a Split-S. NOTE: If the diagonal up line is held too long, the
sailplane will stall inverted. This will make a straight line ground track impossible, due to the
sailplanes natural tendency to upright itself when stalled inverted. (See figures 13 and 14)

5.5.1.TechniquesForward:
% Cuban EighForward (Figure 13), Cuban Eiglftorward (Figure 14)
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Figure 13 - Half Cuban Eight Forward
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Figure 14 - Cuban Eight Forward
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5.5.1.1.Lower the nose 305% and accelerate to 100-110 kts wings level.

5.5.1.2.Apply 3¥2t0 4 Gsasin aLoop. DO NOT BE OVERAGGRESSIVEON THE PULL-
UP-TOO MUCH AIRSPEED OVER THE TOP WILL RESULT IN AN OVERSPEED
DURING THE ROLL.

5.5.1.3.Continuethe back pressureuntil you are 30° noselow inverted. Pushforward stick
pressure to stop the nose from tracking. (Approximately -1 G)

5.5.1.4.Beginacoordinatechalf roll in the desireddirection.Remembebpppositeruddermustbe
used, initially. Start with % to full aileron deflection and Y% to % rudder deflection.

5.5.1.5.Smoothlyblend rudderand stick pressuretogetherto executethe roll arounda point.
After reaching wings level, hold the nose down to accelerate for the second half of the maneuver.

5.5.1.6. Executethe secondhalf exactly the sameas the first, exceptroll in the opposite
direction.

5.5.2.Common ErrorsForward:

5.5.2.1.Starting the maneuver with less than 100 kts.

5.5.2.2.Insufficient G during the pull-up.

5.5.2.3.Excessive G during the pull-up - too much airspeed to safely execute the roll.
5.5.2.4 Rolling during the pull-up.

5.5.2.5.Not applying forward stick pressure before executing the roll.
5.5.2.6.Improper/wrong rudder inputs during the half roll.

5.5.2.7.Improper elevator inputs during the half roll.

5.5.2.8.Not rolling around a point

5.5.2.9.Not holding the nose down after the half roll.

5.5.2.10Not rolling in the opposite direction on the second half of the maneuver.
5.5.3.TechniquesReverse:

5.5.3.1.Lower the nose 305¢ and accelerate to 110-120 kts wings level.

5.5.3.2. Apply back pressure until you ar@°ose high.
5.5.3.3.Push forward stick pressure to approximately ¥z G.
5.5.3.4.Begin a coordinated half roll in the desired direction

5.5.3.5.Smoothlyblend rudderand stick pressuretogetherto executethe roll arounda point.
After reaching wings level, hold the nose up to draw the inverted portion of the line.

5.5.3.6.As the sailplaneapproaches stall, blendin backstick andpull straightthroughto level
flight.

5.5.4.Common ErrorsReverse:
5.5.4.1.Starting the maneuver with less than 110 kts.
5.5.4.2.Insufficient G during the pull-up.
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5.5.4.3.Rolling during the pull-up.

5.5.4.4 Not applying forward stick pressure before executing the roll.
5.5.4.5.Improper/wrong rudder inputs during the half roll.
5.5.4.6.Improper elevator inputs during the half roll.

5.5.4.7 Not rolling around a point

5.5.4.8 Allowing the sailplane to stall inverted.
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5.6. Hammer Head (Stall Turn)

This maneuver is an exaggerated ¥z lazy eight. The sailplane is initially set in a vertical flight
path. A turn or pivot is accomplished while the sailplane is still tracking in the forward direction.
Ideally the radius of turn will be one wingspan. Upon turn completion, the sailplane will fly
straight down. The maneuver is concluded by returning to level flight. DO NOT DELAY
RUDDER INPUT BELOW 70 KTS OR A TAIL SLIDE MAY OCCUR. (See figures 15 and 16)

5.6.1.Techniques.

5.6.1.1.Lower the nose 30-45° and accelerate to 110-120 kts wings level.

5.6.1.2.Apply backpressurdo reach42to 5 Gs. The highestG loadingwill give moreairspeed
anda longervertical portion. CAUTION: You arevery closeto the G limits on this pull - DO
NOT BE OVER AGGRESSIVE, (especially in light to moderate turbulence.)

Figure 15 - FAl Hammer Head Stall Turn
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Figure 16 - Hammer Head Stall Turn
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5.6.1.3.Hold the vertical flight path constant(referencethe wingtip andthe horizon)until the
airspeed slows to 75 kts.

5.6.1.4. Abruptly add full rudderin the desiredturn direction. Half a secondlater, add full
OPPOSITEaileron. Maintain full rudder until the sailplaneapproachegshe vertical straight
down. Take out the aileron input as the aircraft pitchesdown, maintainingthe reverseentry
heading.

5.6.1.5.Useforward stick pressurdo fly the sailplaneon the verticaldownline. As the airspeed
builds, recover to a normal flight attitude.

5.6.2.Common Errors.

5.6.2.1.Not reaching 4% Gs minimum.

5.6.2.2.Not flying the sailplane in the vertical line.
5.6.2.3.Not using opposite aileron during the turn.

5.6.2.4 Allowing the nose to fall backwards during the pivot.
5.6.2.5.Slowing too much before initiating the turn.
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5.7. Barrel Roll
This maneuveis a coordinatedoll in which the noseof the sailplanedescribes circle arounda
point on the horizon. (See figure 17) Note: There is no FAI figure for this maneuver.

5.7.1.Techniques.
5.7.1.1.Lower the nose 305 and accelerate to 90-100 kts wings level.

5.7.1.2. Select a referencepoint - cloud or prominentlandmark- on or near the horizon
approximately 20-3° off the nose in the desired direction of roll.

Figure 17 - Barrel Roll
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5.7.1.3.With the nosebelow the point, begina 2% to 3 G pull up. Wings are level just asthe
sailplane passes through level flight attitude to the side of the reference point.

5.7.1.4. Continue the back pressureuntil you are approximately20-3° nose high. Begin a
coordinatedoll towardthe point usingapproximately¥s aileronand¥z rudderinputs.Arrive at
90° bank with the nose of the sailplane at its highest point above the reference point.

5.7.1.5.Continueto roll (aileronswill befull displacedwith approximately*z rudderinput), but
relax someof the back pressureso that you reachwings level invertedabovethe horizonthe
samedistanceto the oppositeside of the referencepoint. As you approachhe invertedattitude
starttaking out someof the rudderbecausehe aileronsare becominglesseffective at the slow
airspeed. Airspeed should be approximately 40-50 kts. NOTE: Wings level inverted is
approximately20° nosehigh. Be preparedo abortthe maneuverlf you reachwingslevel at or
below the horizon a “Barrel Dive” will occur and possible overspeed/over G.

5.7.1.6.Continuethe roll and blendin slight back pressureto bring the noseof the sailplane
below the referencepoint asyou did on top. Rudderin the direction of turn (top rudder) must

now be increased. Plan to be @t Bank at the lowest point below the reference point.

5.7.1.7.Continueroll and back pressurgo arrive at the samedistance(approximately20-30°)
from the referencepoint. Airspeedwill accelerateto about 90 kts throughoutthe nose low
portion. Airspeedmust remain below 97 kts to preventan asymmetricover G. Rudder must
again be decreased as bank angle decreases and airspeed increases.

5.7.1.8.0pen airbrakes immediately if acceleration through 97 kts is likely.

5.7.1.9.1f you arenot wings level by the time you passthe horizoninverted,a “Barrel Dive” is
usually imminent. Abort the maneuver, perform an unusual attitude recovery.

5.7.1.10. This maneuverusually requires one statute mile and approximately 300-400’ of
altitude.

5.7.2.Common Errors.

5.7.2.1 Beginning the maneuver at less than 90 kts.

5.7.2.2.Trying to do the maneuver without enough forward area remaining to complete it.
5.7.2.3.Picking a reference point too close to the nose.

5.7.2.4 Rolling during the initial pull up.

5.7.2.5.Not maintaining a constant distance from the reference point throughout the maneuver.
5.7.2.6.Not using enough rudder and aileron to continue the roll at a constant rate.

5.7.2.7 Not playing the roll and back pressure across the bottom to end up where you started.
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5.8. Inverted Flight

Inverted flight in the ASK-21 is extremely difficult, and very disorienting to most pilots.
Most of us have little, if any, instruction on the fundamentals of flying upside down. The
following techniques will be strictly adhered to.

5.8.1.Techniques.
5.8.1.1 Enter Inverted Flight from either of the following:

- Half Loop to inverted.
- Half roll to inverted.

5.8.1.2.Half Loop Entry: Executea normalhalf loop to thewings level invertedattitude.Allow
the airspeedto build to 60-70 kts. Push forward stick pressureto the wings level inverted
attitude.

5.8.1.3.Half Roll Entry: Executea half slow roll to the inverted wings level attitude. Check
airspeed between 60-70 kts. Push or relax stick pressure to maintain this airspeed.

5.8.1.4. After reaching the wings level inverted attitude with 60-70 kts, accomplish a
coordinationexerciseinverted. Rememberoppositeaileron must be appliedin relationto the
desireddirection of turn. Rudderinputs will be in the direction of turn. Practice15-20° bank
turnsfrom this attitude. Thesemaneuversaredisorientingand cautionmustbe usedat all times.
When in doubt, execute an unusual attitude recovery.

5.8.1.5.NegativeG loadingrequiresa relaxingbody position- the exactoppositefrom positive
G loading. DO NOT EXERT PRESSUREAGAINST NEGATIVE Gs. INSTEAD, RELAX
AND ENJOY THE RIDE.

5.8.1.6.Recover from inverted flight by executing a Split-S, or half roll to normal flight. The half
roll techniquds sometimesnadeeasierby allowing the sailplaneto stall inverted.Pushthe nose

up 5-10° above the 60-70 kts picture. Allow the airspeedto decreaseAs the sailplane
approaches the stall, one wing will drop. Complete the roll to upright in that direction.

5.8.2.Common Errors.
5.8.2.1.Improper entry procedures.

5.8.2.2.Not applyingenoughforward stick pressuravheninverted- resultingin a fastairspeed
inverted.

5.8.2.3. Applying too much forward stick pressure and stalling inverted.
5.8.2.4.Improper control inputs when inverted.

5.8.2.5.Improper recovery procedures from an inverted unusual attitude.
5.8.2.6.Improper recovery procedure from inverted flight.
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6. Aerobatic Instruction

6.1. General

If you have never taught or instructed aerobatics, there are several lessons to be learned before
you jump in. Sailplane aerobatic sorties compact a lot of maneuvering in a very, very short time.
Take time on the ground to discuss what maneuvers are going to be flown, in what order,
common mistakes, recovery procedures, etc. A few minutes before strapping in can save hours of
heartburn later.

6.2. First Sortie Techniques

6.2.1.Make sure the student is ready for the sortie.

6.2.2.Prebriefaerobaticareaboundariesstrainingmaneuverstransferof aircraftcontrol, Before
Aerobatics Checklist, recovery procedures, and G to stick forces relationships.

6.2.3.Thefirst sortieshouldemphasizainusualattitudes,G tolerancesstick inputsasrelatedto
G forces, and very basic aerobatic techniques.

6.2.4. In the areagive the studenteachtype of unusualattitude and emphasizethe proper
recoveryprocedures. Work on confidencebuilding and don’t worry about doing very many
maneuvers.

6.2.5. After the studentis familiar with and proficientin theseareasandaltitude permits,try a
Loop or Lazy Eight. Demonstrateall maneuverdirst to pilots who have never performed
aerobatics.

6.3. Basic Aerobatic Program Techniques

6.3.1.After thefirst sortie objectiveshavebeenmet, beginbuilding afoundationby working on
the basicaerobaticnaneuverdirst. Getthe studentto at leasta Fair level on Chandelle Loop,
Lazy Eight, and Cloverleaf before progressing to the advanced, rolling maneuvers.

6.3.2. Don’t try to do every maneuveron every sortie. Work on problem areas,one or two
maneuvers, or area orientation.

6.3.3.Build the student’s proficiency and confidence in all maneuvers.

6.3.4. Watch the student’'sheadto ensurehe/sheis watchingthe properpoints for the various
maneuverslf he/sheisn’'t watchingthe referencepoint on a Cloverleafor Lazy Eight, he/she
probably won’t roll out on it.

6.3.5.After the studenthasachieveda characteristiperformanceof Goodor betterin all Basic
maneuversthey may be introducedto the advancednaneuversKkeepin mind areaorientation,
safety of flight, G awarenessminimum numberof sorties,and situationalawarenesdefore
instructing them in the advanced program.

6.4. Advanced Aerobatic Program Techniques

6.4.1.Don’t attemptto performthe advancedierobaticsuntil all objectivesof the BasicProgram
are met.

6.4.2.Start out slowly and work on new techniques.
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6.4.3.Getthe basicsof invertedflight early - they are usedin all otherareasof the Advanced
Program.

6.4.4.Work on situational awareness and recovery procedures at all times.

6.4.5.Beginsequencin@ or 3 maneuversogether Explain how to finessethe airspeedcoming
out of one maneuver to attain entry airspeed for the next.

6.4.6.0nce the student becomes more proficient, have him/her string the maneuvers together in a
complete demo profile making sure he/she stays in the area. Explain which maneuvers
complimenteachother,i.e., Slow Roll followed by a Split-S or %2 Lazy Eight to keepfrom going

out of the area. Most maneuverswill keep you in the samegeneralareawith only small
movementrelative to the groundexceptthree:the Slow Roll and Barrel Roll which move you

forward and the Lazy Eight which moves you sideways.
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7. Precision Flying Training
The following exercises are used to increase maneuver proficiency. They will lead to mastery of
the basic aircraft control required for advanced aerobatics. These practice exercises are not
limited to precision aerobatics practice. They are also valuable for anyone who desires to become
a more precise pilot. These maneuvers are designed to help the developing pilot make the
sailplane do what he/she wants it to do. The ultimate goal is to teach the pilot to use both hands
and both feet, to place the aircraft precisely in any and all attitudes—without consciously moving
the controls. To practice these maneuvers, an ASK-21, or other aerobatic aircraft, is certainly not
required. Any pilot, with just a little practice, should be able to do all of these maneuvers well.

7.1. Horizontal Axis Dot

The foundation of all precision flying is basic aircraft control. The pilot who cannot hold his
attitude and point himself exactly where he wants will never truly progress to the professional
level. One of the greatest aids to teaching this principle is the use of the longitudinal axis as a
reference for aircraft control. This is done by imagining a dot on the canopy which becomes a
constant and easy reference for heading and pitch.

7.1.1.To locateyour dot, take a few extraseconddeforetakeoffto get seatedproperlyandto
notethe actualhorizonandwhereit passeshroughthewindscreenNext, imaginealine running
straightforward from the centerof your body andthenvertically up the canopy.In the ASK-21
andothertandemaircratft, thisline will run up the centerof the windscreenlmaginea dot at the
intersectiorof this verticalline andthe horizon.You will usethis sameprocedurean theair, after
you have established a stable glide.

7.2. Glider Horizon

Since a glider’s longitudinal axis dot will be below the horizon in a steady glide, a glider pilot’s
sight picture is not easy to define. When you get off tow, place your windscreen dot a certain
distance below the horizon, the position of which corresponds to your glide angle. Your first few
tries will be “best guesses,” but, as you work with your dot, you will be able to refine its location
and use it to quickly and accurately establish your proper gliding attitude. Airspeed is determined
by the position of the dot relative to the horizon. Any change we make in pitch, and therefore
airspeed, must be made relative to the position the dot will be, once the sailplane has stabilized at
the desired airspeed. The location of the dot (below the horizon) is the glider horizon.

7.3. Turns and Glides

Once you have noted your longitudinal axis dot, aim it at a landmark on the glider horizon. As
long as your dot remains on the landmark, in stable air, you will have a constant glide angle,
airspeed and heading. If your dot moves to the side of the landmark, you will be off heading. If
you raise the dot, your rate of descent and your airspeed will decrease; the opposite is true when
the dot is lowered. Returning the dot to the landmark will provide a steady glide angle, airspeed
and heading as soon as all aerodynamic forces come into balance.

7.3.1.To do normalturns, establisha shallowbankangleand observehow the dot tracksalong
the glider horizon.Holding the dot on the glider horizonwill hold your airspeedBy usingthe
dot in relationto the horizon as your attitude reference ,you will find that all aircraft can be
flown with the samevisualreferenceYou will neveragainhaveto worry aboutknowingall the
sightpicturesfor eachangleof bankfor eachaircraftyou will everfly, whethersingleplaceor
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two place,front seator backseat sitting erector reclining, with or without parachuteThe dotis
especiallyhelpful in makinglevel turnsin a side-by-sideaircraft. By trackingthe dot alongthe
horizonyouwill avoidclimbing or descendingvhenyour sightpictureis alteredby the apparent
cowl position due to the direction of turn

7.3.2.0neproblemin teachingturnsis getting the studentto hold the correctback pressureo
maintainaltitude/airspeedluring a turn, including roll-in androll-out. This is solvedby having
the student simply fly the dot along the horizon.

7.4. Slips

Practice precision slips. Maintain heading exactly. This is most easily done by using the
longitudinal axis dot to aim at a landmark on the horizon. Enter the slip normally; apply opposite
rudder to prevent any heading change. Now for the tough part: reverse the bank. For example,
during an established right slip the left rudder is used to hold heading. When left aileron is
applied to reverse the bank, more left rudder is needed to hold the heading to compensate for the
increased lift and drag of the downward-deflected right aileron.

As the rate of roll is established and the wing rolls through level, left rudder is relaxed and right
rudder is smoothly applied to keep the dot on the reference landmark.

7.4.1.Eachreversalof bankrequiresan additionalpushon the rudderalreadybeing held. Not

applyingthe extrarudderwill causethe dotto movein the directionof theslip whenthe ailerons
arereversedThe slip canbe practicedto stopbriskly at exactlythe sameangleof bankto both

left andright andalsoto stair stepthe bankchangest, say, 10, 20, 30, 40 degreesetc.,backand
forth from one sideto the other.All bankchangesshouldbe madesmoothlyand at a constant
roll rate.

7.4.2.Practicingslipsin this mannerleadsdirectly into flying pointrolls. Practicingslips as a
groundreferencemaneuvemwill makecrosswindtake-offsandlandingssecondnature.Usethe
pitot tubeextensionjf available whenpracticingthis maneuvein the ASK-21. You canexpect
to seelarge variationsin indicatedairspeedwhile you practiceslips. This is becauseéhe pitot-
static systemis not compensatedor uncoordinatedlight. If you hold your attitudeby keeping
your dot on a landmark your actual airspeed will change very little.

7.5. Dutch Rolls

The logical extension of slips is the Dutch Roll. During the Dutch Roll the dot should not move
from its reference landmark on the horizon. The dot should remain stationary while the entire
windshield will appear to rotate around it. When the dot is fixed in its correct location, slips,
turns and all other maneuvers can be flown properly.

7.5.1.The Dutch Roll maneuveiis a continuousseriesof rolls (wing waves)in bothdirections,
reversingat varioussymmetricabankangleswhile holdingvariousbut steadyroll rates,andcan
bereversedat any angleof bankfrom very shallowto very steep.Usinga smoothroll rateis the
key to making ruddercoordinationeasier,and aiming your longitudinal axis dot at a landmark
will helpyou hold headingand pitch. Anticipatethe needto leadwith rudderasyou reversethe
roll just as you did for each bank reversal during slips.

7.6. Combination Maneuvers

Now that you are becoming familiar with some of the quirks of flying and are gaining some
proficiency in using the controls in unconventional ways, it is time to try combination
maneuvers. The purpose of all these precision exercises is to put the aircraft exactly where you
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want by using the most advantageous control combination available without being conscious of
making each movement. The combination maneuvers can be more fun than work, but they
require a lot of skill to do well.

7.6.1.In thesemaneuversyou will draw imaginaryfigureswith the longitudinal axis dot. The
easiesdrawingto makeis a square.To begin,raisethe dot a comfortabledistancestraightup
abovethe horizonand pausebriefly to establishthe first corner.Now, keepthe wingslevel and
skidthe dotto onesideandpauseagain.for the sameamountof time, to makethe secondcorner.
The horizontalline shouldbe twice as long as the vertical line. Next, lower the noseexactly
vertically the sameamountbelow the horizonasit wasabovethe horizonandpauseto hold the
third corner.Skid the nosethe otherway to form the fourth corner,pause andreturnto straight
andlevel coordinatedlight. You shouldhavemadea perfectsquare half aboveandhalf below
the horizon. Work at making sharp corners with equal pauses and square angles.

7.6.2.Make small squares and big squares, clockwise and counterclockwise. As proficiency
increases, work otriangles and diamonds (perfectly straight diagonals are tough). Remember to
keep the wings absolutely level #ike time. When you are really good, try circles and figure
eights.
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