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VIII. AREA OF OPERATION: SLOW FLIGHT AND STALLS 
A. TASK: MANEUVERING DURING SLOW FLIGHT 
REFERENCES: FAA-H-8083-3; POH/AFM. 
Objective. To determine that the applicant: 
1. Exhibits knowledge of the elements related to maneuvering duringslow flight. 
2. Selects an entry altitude that will allow the task to be completed nolower than 1,500 feet (460 meters) AGL. 
3. Establishes and maintains an airspeed at which any further increasein angle of attack, increase in load factor, or 

reduction in power,would result in an immediate stall. 
4. Accomplishes coordinated straight-and-level flight, turns, climbs, anddescents with landing gear and flap con-

figurations specified by theexaminer.5. Divides attention between airplane control and orientation. 
6. Maintains the specified altitude, ±100 feet (30 meters); specified heading, ±10°; airspeed, +10/0 knots; and 

specified angle of bank, ±10°. 

INTRODUCTION 
The maintenance of lift and control of an airplane in flight requires a certain minimum airspeed. This 
critical airspeed depends on certain factors, such as gross weight, load factors, and existing density 
altitude.  The minimum speed below which further controlled flight is impossible is called the stalling 
speed.  An important feature of pilot training is the developmentof the ability to estimate the margin 
of safety above the stalling speed. Also, the ability to determine the characteristic responses of any 
airplane at different airspeeds is of great importance to the pilot. The student pilot, therefore, must 
develop this awareness in order to safely avoid stalls and to operate an airplane correctly and 
safely at slow airspeeds. 

SLOW FLIGHT 
Slow flight could be thought of, by some, as a speedthat is less than cruise. In pilot training and 
testing,however, slow flight is broken down into two distinctelements: (1) the establishment, 
maintenance of, andmaneuvering of the airplane at airspeeds and inconfigurations appropriate to 
takeoffs, climbs,descents, landing approaches and go-arounds, and, (2)maneuvering at the slowest 
airspeed at which theairplane is capable of maintaining controlled flight without indications of a 
stall—usually 3 to 5 knots above stalling speed. 
 
FLIGHT AT LESS THAN CRUISE AIRSPEEDS 
Maneuvering during slow flight demonstrates the flightcharacteristics and degree of controllability of 
anairplane at less than cruise speeds. The ability todetermine the characteristic control responses 
at thelower airspeeds appropriate to takeoffs, departures,and landing approaches is a critical factor 
install awareness.As airspeed decreases, control effectiveness decreasesdisproportionately. For 
instance, there may be a certainloss of effectiveness when the airspeed is reduced from30 to 20 
m.p.h. above the stalling speed, but there willnormally be a much greater loss as the airspeed is 
further reduced to 10 m.p.h. above stalling. Theobjective of maneuvering during slow flight is to 
develop the pilot's sense of feel and ability to use thecontrols correctly, and to improve proficiency 
inperforming maneuvers that require slow airspeeds.Maneuvering during slow flight should be 
performedusing both instrument indications and outside visualreference. Slow flight should be 
practiced from straightglides, straight-and-level flight, and from mediumbanked gliding and level 
flight turns. Slow flight at approach speeds should include slowing the airplanesmoothly and 
promptly from cruising to approach speeds without changes in altitude or heading, anddetermining 
and using appropriate power and trimsettings.  Slow flight at approach speed should also include 
configuration changes, such as landing gearand flaps, while maintaining heading and altitude. 
 
FLIGHT AT MINIMUM CONTROLLABLE AIRSPEED 
This maneuver demonstrates the flight characteristics and degree of controllability of the airplane at 
its minimum flying speed.  By definition, the term "flight at minimum controllable airspeed" means a 
speed at which any further increase in angle of attack or load factor, or reduction in power will 
cause an immediate stall.  Instruction in flight at minimum controllableairspeed should be 
introduced at reduced power settings, with the airspeed sufficiently above the stall to permit 
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maneuvering, but close enough to the stall to sense the characteristics of flight at very low 
airspeed—which are sloppy controls, ragged response to control inputs, and difficulty maintaining 
altitude.  Maneuvering at minimum controllable airspeed should be performed using both 
instrument indications and outside visual reference.  It is important that pilots form the habit of 
frequent reference to the flight instruments, especially the airspeed indicator, while flying at very 
low airspeeds.  However, a "feel" for the airplane at very low airspeeds must be developed to avoid 
inadvertent stalls and to operate the airplane with precision.  To begin the maneuver, the throttle is 
gradually reduced from cruising position.  While the airspeed is decreasing, the position of the nose 
in relation to the horizon should be noted and should be raised as necessary to maintain altitude.  
When the airspeed reaches the maximum allowable for landing gear operation, the landing gear (if 
equipped with retractable gear) should be extended and all geardown checks performed.  As the 
airspeed reaches the maximum allowable for flap operation, full flaps should be lowered and the 
pitch attitude adjusted to maintain altitude.  Additional power will be required as the speed further 
decreases to maintain the airspeed just above a stall.  As the speed decreases further, the pilot 
should note the feel of the flight controls, especially the elevator. The pilot should also note the 
sound of the airflow as it falls off in tone level.  As airspeed is reduced, the flight controls become 
less effective and the normal nosedown tendency is reduced. The elevators become less 
responsive and coarse control movements become necessary to retaincontrol of the airplane. The 
slipstream effect produces a strong yaw so the application of rudder is required to maintain 
coordinated flight. The secondary effect of applied rudder is to induce a roll, so aileron is required 
to keep the wings level. This can result in flying with crossed controls.  During these changing flight 
conditions, it is important to retrim the airplane as often as necessary to compensate for changes in 
control pressures. If the airplane has been trimmed for cruising speed, heavy aft control pressure 
will be needed on the elevators,making precise control impossible. If too much speed is lost, or too 
little power is used, further back pressure on the elevator control may result in a loss of altitude or a 
stall. When the desired pitch attitude and minimum control airspeed have been established, it is 
important to continually cross-check the attitude indicator, altimeter, and airspeed indicator, as well 
as outside references to ensure that accurate control is being maintained. The pilot should 
understand that when flying more slowly than minimum drag speed (LD/MAX) the airplane will 
exhibit a characteristic known as "speed instability." If the airplane is disturbed by even the 
slightest turbulence, the airspeed will decrease. As airspeed decreases, the total drag also 
increases resulting in a further loss in airspeed. The total drag continues to rise and the speed 
continues to fall. Unless more power is applied and/or the nose is lowered,the speed will continue 
to decay right down to the stall. This is an extremely important factor in the performance of slow 
flight. The pilot must understand that, at speed less than minimum drag speed, the airspeed is 
unstable and will continue to decay if allowed to do so.  When the attitude, airspeed, and power 
have been stabilized in straight flight, turns should be practiced to determine the airplane's 
controllability characteristics at this minimum speed.  During the turns, power and pitch attitude may 
need to be increased to maintain the airspeed and altitude. The objective is to acquaint the pilot 
with the lack of maneuverability at minimum speeds, the danger of incipient stalls, and the 
tendency of the airplane to stall as the bank is increased. A stall may also occur as a result of 
abrupt or rough control movements when flying at this critical airspeed.  Abruptly raising the flaps 
while at minimum controllable airspeed will result in lift suddenly being lost, causing the airplane to 
lose altitude or perhaps stall. Once flight at minimum controllable airspeed is set up properly for 
level flight, a descent or climb at minimum controllable airspeed can be established by adjusting the 
power as necessary to establish the desired rate of descent or climb. The beginning pilot should 
note the increased yawing tendency at minimum control airspeed at high power settings with flaps 
fully extended. In some airplanes, an attempt to climb at such a slow airspeed may result in a loss 
of altitude,even with maximum power applied. 
Common errors in the performance of slow flight are: 
•  Failure to adequately clear the area. 
•  Inadequate back-elevator pressure as power is reduced, resulting in altitude loss. 
•  Excessive back-elevator pressure as power isreduced, resulting in a climb, followed by a rapid 



3 

reduction in airspeed and "mushing." 
•  Inadequate compensation for adverse yaw duringturns. 
•  Fixation on the airspeed indicator. 
•  Failure to anticipate changes in lift as flaps areextended or retracted. 
•  Inadequate power management. 
•  Inability to adequately divide attention betweenairplane control and orientation. 
 
 
 
Definition: flying at a speed at which any further increase in angle of attack, load factor, or reduction in power will cause an 
immediate stall  
Objective: develop your sense of feel and your ability to use the controls correctly, and improve proficiency in maneuvers 
where low airspeeds are required  
Entry Procedures  
• Clear the Area  
• Reduce power 
•  Add flaps in increments to full flaps.  
Note: Incrementing the flaps instead of adding them all at once makes it  easier to control and maintain your desired settings. 
Full flaps at once adds a lot of lift and drag at once making it hard to control altitude.  
• Let the airplane slow until you hear the stall warning alert, note the airspeed, add power and maintain altitude.  
• Use pitch to maintain desired airspeed and power to maintain desired altitude.  
Note: At full flaps and high angle of attack the aircraft is experiencing a lot of drag. For this reason, if you notice your altitude 
start to decrease you will have to add power immediately to recover. 
•  Trim the aircraft.  
Recovery Procedures: 
• Add full power  
• Reduce flaps in increments. 
• Maintain altitude, airspeed, and heading throughout the recover process. 
 
 
 
B. TASK: POWER-OFF STALLS (ASEL and ASES) 
REFERENCES: FAA-H-8083-3, AC 61-67; POH/AFM. 
 
1. Exhibits knowledge of the elements related to power-off stalls. 
2. Selects an entry altitude that allows the task to be completed nolower than 1,500 feet (460 meters) AGL. 
3. Establishes a stabilized descent in the approach or landingconfiguration, as specified by the examiner. 
4. Transitions smoothly from the approach or landing attitude to a pitch attitude that will induce a stall. 
5. Maintains a specified heading, ±10°, in straight flight; maintains aspecified angle of bank not to exceed 20°, 
±10°; in turning flight,while inducing the stall. 
6. Recognizes and recovers promptly after the stall occurs bysimultaneously reducing the angle of attack, 
increasing power tomaximum allowable, and leveling the wings to return to a straightand-level flight attitude with 
a minimum loss of altitude appropriatefor the airplane. 
7. Retracts the flaps to the recommended setting; retracts the landinggear, if retractable, after a positive rate of 
climb is established. 
8. Accelerates to VX or VY speed before the final flap retraction; returnsto the altitude, heading, and airspeed 
specified by the examiner. 
 

STALLS 
A stall occurs when the smooth airflow over theairplane's wing is disrupted, and the lift degenerates 
rapidly. This is caused when the wing exceeds itscritical angle of attack. This can occur at any 
airspeed,in any attitude, with any power setting. The practice of stall recovery and the development 
ofawareness of stalls are of primary importance in pilottraining. The objectives in performing 
intentional stallsare to familiarize the pilot with the conditions thatproduce stalls, to assist in 



4 

recognizing an approaching stall, and to develop the habit of taking promptpreventive or corrective 
action.  Intentional stalls should be performed at an altitudethat will provide adequate height above 
the ground forrecovery and return to normal level flight. Though itdepends on the degree to which a 
stall has progressed,most stalls require some loss of altitude duringrecovery. The longer it takes to 
recognize theapproaching stall, the more complete the stall is likelyto become, and the greater the 
loss of altitude tobe expected. 
RECOGNITION OF STALLS 
Pilots must recognize the flight conditions that areconducive to stalls and know how to apply the 
necessary corrective action. They should learn torecognize an approaching stall by sight, sound, 
andfeel. The following cues may be useful in recognizingthe approaching stall. 
 Vision is useful in detecting a stall condition bynoting the attitude of the airplane. This sense can 
only be relied on when the stall is the result of anunusual attitude of the airplane. Since the airplane 
can also be stalled from a normal attitude, visionin this instance would be of little help in detecting 
the approaching stall. 
 Hearing is also helpful in sensing a stall condition.In the case of fixed-pitch propeller airplanes in a 
power-on condition, a change in sound due to lossof revolutions per minute (r.p.m.) is particularly 
noticeable. The lessening of the noise made by theair flowing along the airplane structure as 
airspeeddecreases is also quite noticeable, and when thestall is almost complete, vibration and 
incidentnoises often increase greatly. 
 Kinesthesia, or the sensing of changes in directionor speed of motion, is probably the most 
importantand the best indicator to the trained andexperienced pilot. If this sensitivity is properly 
developed, it will warn of a decrease in speedor the beginning of a settling or mushing ofthe 
airplane. 
 Feel is an important sense in recognizing the onsetof a stall. The feeling of control pressures is 
veryimportant. As speed is reduced, the resistance topressures on the controls becomes 
progressivelyless. Pressures exerted on the controls tend tobecome movements of the control 
surfaces. Thelag between these movements and the response ofthe airplane becomes greater, 
until in a completestall all controls can be moved with almost noresistance, and with little immediate 
effect on theairplane. Just before the stall occurs, buffeting,uncontrollable pitching, or vibrations 
may begin.Several types of stall warning indicators have beendeveloped to warn pilots of an 
approaching stall. Theuse of such indicators is valuable and desirable, but thereason for practicing 
stalls is to learn to recognize stallswithout the benefit of warning devices. 
FUNDAMENTALS OF STALL RECOVERY 
During the practice of intentional stalls, the realobjective is not to learn how to stall an airplane, but 
tolearn how to recognize an approaching stall and takeprompt corrective action. [Figure 4-3] 
Though therecovery actions must be taken in a coordinatedmanner, they are broken down into 
three actions herefor explanation purposes.First, at the indication of a stall, the pitch attitude and 
angle of attack must be decreased positively andimmediately. Since the basic cause of a stall is 
alwaysan excessive angle of attack, the cause must first beeliminated by releasing the back-
elevator pressure thatwas necessary to attain that angle of attack or bymoving the elevator control 
forward. This lowers thenose and returns the wing to an effective angle ofattack. The amount of 
elevator control pressure ormovement used depends on the design of the airplane, 
the severity of the stall, and the proximity of theground. In some airplanes, a moderate movement 
ofthe elevator control—perhaps slightly forward ofneutral—is enough, while in others a forcible 
push tothe full forward position may be required. Anexcessive negative load on the wings caused 
byexcessive forward movement of the elevator mayimpede, rather than hasten, the stall recovery. 
Theobject is to reduce the angle of attack but only enoughto allow the wing to regain lift. 
Second, the maximum allowable power should beapplied to increase the airplane's airspeed and 
assist inreducing the wing's angle of attack. The throttleshould be promptly, but smoothly, 
advanced to themaximum allowable power. The flight instructorshould emphasize, however, that 
power is not essentialfor a safe stall recovery if sufficient altitude isavailable. Reducing the angle of 
attack is the only wayof recovering from a stall regardless of the amount ofpower used. 
Although stall recoveries should be practiced without,as well as with the use of power, in most 
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actual stallsthe application of more power, if available, is anintegral part of the stall recovery. 
Usually, the greaterthe power applied, the less the loss of altitude.Maximum allowable power 
applied at the instant of astall will usually not cause overspeeding of an engineequipped with a 
fixed-pitch propeller, due to the heavyair load imposed on the propeller at slow airspeeds.However, 
it will be necessary to reduce the power asairspeed is gained after the stall recovery so theairspeed 
will not become excessive. When performingintentional stalls, the tachometer indication should 
never be allowed to exceed the red line (maximumallowable r.p.m.) marked on the instrument. 
Third, straight-and-level flight should be regained withcoordinated use of all controls.Practice in 
both power-on and power-off stalls isimportant because it simulates stall conditions thatcould occur 
during normal flight maneuvers. Forexample, the power-on stalls are practiced to showwhat could 
happen if the airplane were climbing at anexcessively nose-high attitude immediately aftertakeoff or 
during a climbing turn. The power-offturning stalls are practiced to show what could happenif the 
controls are improperly used during a turn fromthe base leg to the final approach. The power-off 
straight-ahead stall simulates the attitude and flightcharacteristics of a particular airplane during the 
finalapproach and landing.Usually, the first few practices should include onlyapproaches to stalls, 
with recovery initiated as soon asthe first buffeting or partial loss of control is noted. Inthis way, the 
pilot can become familiar with theindications of an approaching stall without actuallystalling the 
airplane. Once the pilot becomescomfortable with this procedure, the airplane shouldbe slowed in 
such a manner that it stalls in as near alevel pitch attitude as is possible. The student pilotmust not 
be allowed to form the impression that in allcircumstances, a high pitch attitude is necessary to 
exceed the critical angle of attack, or that in allcircumstances, a level or near level pitch attitude is 
indicative of a low angle of attack. Recovery should bepracticed first without the addition of power, 
by merelyrelieving enough back-elevator pressure that the stallis broken and the airplane assumes 
a normal glideattitude. The instructor should also introduce thestudent to a secondary stall at this 
point. Stallrecoveries should then be practiced with the additionof power to determine how effective 
power will be inexecuting a safe recovery and minimizing altitude loss.Stall accidents usually result 
from an inadvertent stallat a low altitude in which a recovery was notaccomplished prior to contact 
with the surface. As apreventive measure, stalls should be practiced at analtitude which will allow 
recovery no lower than 1,500feet AGL. To recover with a minimum loss of altituderequires a 
reduction in the angle of attack (loweringthe airplane's pitch attitude), application of power, and 
termination of the descent without entering another(secondary) stall. 
USE OF AILERONS/RUDDER IN STALLRECOVERY 
Different types of airplanes have different stallcharacteristics. Most airplanes are designed so that 
thewings will stall progressively outward from the wingroots (where the wing attaches to the 
fuselage) to thewingtips. This is the result of designing the wings in amanner that the wingtips have 
less angle of incidencethan the wing roots. [Figure 4-4] Such a design featurecauses the wingtips 
to have a smaller angle of attackthan the wing roots during flight.Exceeding the critical angle of 
attack causes a stall; thewing roots of an airplane will exceed the critical anglebefore the wingtips, 
and the wing roots will stall first.The wings are designed in this manner so that aileroncontrol will be 
available at high angles of attack (slowairspeed) and give the airplane more stable 
stallingcharacteristics.When the airplane is in a stalled condition, thewingtips continue to provide 
some degree of lift, andthe ailerons still have some control effect. Duringrecovery from a stall, the 
return of lift begins at the tipsand progresses toward the roots. Thus, the ailerons canbe used to 
level the wings.Using the ailerons requires finesse to avoid anaggravated stall condition. For 
example, if the rightwing dropped during the stall and excessive aileroncontrol were applied to the 
left to raise the wing, theaileron deflected downward (right wing) wouldproduce a greater angle of 
attack (and drag), andpossibly a more complete stall at the tip as the criticalangle of attack is 
exceeded. The increase in dragcreated by the high angle of attack on that wing mightcause the 
airplane to yaw in that direction. This adverseyaw could result in a spin unless directional control 
was maintained by rudder, and/or the aileron controlsufficiently reduced.Even though excessive 
aileron pressure may have beenapplied, a spin will not occur if directional (yaw)control is 
maintained by timely application ofcoordinated rudder pressure. Therefore, it is importantthat the 
rudder be used properly during both the entryand the recovery from a stall. The primary use of the 
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rudder in stall recoveries is to counteract any tendencyof the airplane to yaw or slip. The correct 
recoverytechnique would be to decrease the pitch attitude byapplying forward-elevator pressure to 
break the stall,advancing the throttle to increase airspeed, andsimultaneously maintaining 
directional control withcoordinated use of the aileron and rudder. 
STALL CHARACTERISTICS 
Because of engineering design variations, the stallcharacteristics for all airplanes cannot be 
specificallydescribed; however, the similarities found in smallgeneral aviation training-type airplanes 
are noteworthyenough to be considered. It will be noted that thepower-on and power-off stall 
warning indications willbe different. The power-off stall will have lessnoticeable clues (buffeting, 
shaking) than thepower-on stall. In the power-off stall, the predominantclue can be the elevator 
control position (full upelevatoragainst the stops) and a high descent rate.When performing the 
power-on stall, the buffeting willlikely be the predominant clue that provides a positiveindication of 
the stall. For the purpose of airplanecertification, the stall warning may be furnished either 
through the inherent aerodynamic qualities of theairplane, or by a stall warning device that will give 
aclear distinguishable indication of the stall. Mostairplanes are equipped with a stall warning 
device.The factors that affect the stalling characteristics of theairplane are balance, bank, pitch 
attitude, coordination,drag, and power. The pilot should learn the effect of thestall characteristics of 
the airplane being flown and theproper correction. It should be reemphasized that a stallcan occur 
at any airspeed, in any attitude, or at anypower setting, depending on the total number of factors 
affecting the particular airplane.A number of factors may be induced as the result ofother factors. 
For example, when the airplane is in anose-high turning attitude, the angle of bank has atendency 
to increase. This occurs because with theairspeed decreasing, the airplane begins flying in a 
smaller and smaller arc. Since the outer wing ismoving in a larger radius and traveling faster than 
theinner wing, it has more lift and causes an overbankingtendency. At the same time, because of 
the decreasingairspeed and lift on both wings, the pitch attitude tendsto lower. In addition, since the 
airspeed is decreasingwhile the power setting remains constant, the effect oftorque becomes more 
prominent, causing the airplaneto yaw.During the practice of power-on turning stalls, to 
compensate for these factors and to maintain aconstant flight attitude until the stall occurs, aileron 
pressure must be continually adjusted to keep the bankattitude constant. At the same time, back-
elevatorpressure must be continually increased to maintain thepitch attitude, as well as right rudder 
pressureincreased to keep the ball centered and to preventadverse yaw from changing the turn 
rate. If the bank isallowed to become too steep, the vertical componentof lift decreases and makes 
it even more difficult tomaintain a constant pitch attitude.Whenever practicing turning stalls, a 
constant pitchand bank attitude should be maintained until the stalloccurs. Whatever control 
pressures are necessaryshould be applied even though the controls appear tobe crossed (aileron 
pressure in one direction, rudderpressure in the opposite direction). During the entry toa power-on 
turning stall to the right, in particular, thecontrols will be crossed to some extent. This is due to 
right rudder pressure being used to overcome torqueand left aileron pressure being used to prevent 
thebank from increasing. 
APPROACHES TO STALLS (IMMINENTSTALLS)—POWER-ON OR POWER-OFF 
An imminent stall is one in which the airplane isapproaching a stall but is not allowed to completely 
stall. This stall maneuver is primarily for practice inretaining (or regaining) full control of the airplane 
immediately upon recognizing that it is almost in a stallor that a stall is likely to occur if timely 
preventiveaction is not taken.The practice of these stalls is of particular value indeveloping the 
pilot's sense of feel for executingmaneuvers in which maximum airplane performanceis required. 
These maneuvers require flight with theairplane approaching a stall, and recovery initiatedbefore a 
stall occurs. As in all maneuvers that involvesignificant changes in altitude or direction, the pilot 
must ensure that the area is clear of other air trafficbefore executing the maneuver.These stalls 
may be entered and performed in theattitudes and with the same configuration of the basic 
full stalls or other maneuvers described in this chapter.However, instead of allowing a complete 
stall, whenthe first buffeting or decay of control effectiveness isnoted, the angle of attack must be 
reduced immediatelyby releasing the back-elevator pressure and applyingwhatever additional 
power is necessary. Since theairplane will not be completely stalled, the pitchattitude needs to be 
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decreased only to a point whereminimum controllable airspeed is attained or untiladequate control 
effectiveness is regained.The pilot must promptly recognize the indication of astall and take timely, 
positive control action to preventa full stall. Performance is unsatisfactory if a full stalloccurs, if an 
excessively low pitch attitude is attained,or if the pilot fails to take timely action to avoidexcessive 
airspeed, excessive loss of altitude, or a spin. 
FULL STALLS POWER-OFF 
The practice of power-off stalls is usually performedwith normal landing approach conditions in 
simulationof an accidental stall occurring during landingapproaches. Airplanes equipped with flaps 
and/orretractable landing gear should be in the landingconfiguration. Airspeed in excess of the 
normalapproach speed should not be carried into a stall entrysince it could result in an abnormally 
nose-highattitude. Before executing these practice stalls, thepilot must be sure the area is clear of 
other air traffic.After extending the landing gear, applying carburetorheat (if applicable), and 
retarding the throttle to idle(or normal approach power), the airplane should beheld at a constant 
altitude in level flight until theairspeed decelerates to that of a normal approach. Theairplane should 
then be smoothly nosed down into thenormal approach attitude to maintain that airspeed.Wing 
flaps should be extended and pitch attitudeadjusted to maintain the airspeed.When the approach 
attitude and airspeed havestabilized, the airplane's nose should be smoothlyraised to an attitude 
that will induce a stall. Directionalcontrol should be maintained with the rudder, thewings held level 
by use of the ailerons, and a constantpitchattitude maintained with the elevator until the 
stall occurs. The stall will be recognized by clues, suchas full up-elevator, high descent rate, 
uncontrollablenosedown pitching, and possible buffeting.Recovering from the stall should be 
accomplished byreducing the angle of attack, releasing back-elevatorpressure, and advancing the 
throttle to maximumallowable power. Right rudder pressure is necessary toovercome the engine 
torque effects as power isadvanced and the nose is being lowered. [Figure 4-5]The nose should be 
lowered as necessary to regainflying speed and returned to straight-and-level flightattitude. After 
establishing a positive rate of climb, theflaps and landing gear are retracted, as necessary, and 
when in level flight, the throttle should be returned tocruise power setting. After recovery is 
complete, a climbor go-around procedure should be initiated, as the situationdictates, to assure a 
minimum loss of altitude.Recovery from power-off stalls should also bepracticed from shallow 
banked turns to simulate aninadvertent stall during a turn from base leg to finalapproach. During 
the practice of these stalls, careshould be taken that the turn continues at a uniformrate until the 
complete stall occurs. If the power-offturn is not properly coordinated while approaching the 
stall, wallowing may result when the stall occurs. If theairplane is in a slip, the outer wing may stall 
first andwhip downward abruptly. This does not affect therecovery procedure in any way; the angle 
of attackmust be reduced, the heading maintained, and thewings leveled by coordinated use of the 
controls. Inthe practice of turning stalls, no attempt should bemade to stall the airplane on a 
predetermined heading.However, to simulate a turn from base to finalapproach, the stall normally 
should be made to occurwithin a heading change of approximately 90°.After the stall occurs, the 
recovery should be madestraight ahead with minimum loss of altitude, andaccomplished in 
accordance with the recoveryprocedure discussed earlier.Recoveries from power-off stalls should 
beaccomplished both with, and without, the addition ofpower, and may be initiated either just after 
the stalloccurs, or after the nose has pitched down through thelevel flight attitude. 
 
 
 
Definition: A stall performed and recovered with the airplane in the configuration it would be in if landing  
Objective: Recognize the signs of a stall while in the approach and landing configuration and learn the proper recovery 

procedures.  
Setup  

1) Clear the area  
2) Reduce throttle to 1500rpm  
3) Extend flaps in increments to full flap (or the amount designated)  
4) As the airplane slows to approach speed. Reduce throttle to idle and pitch the nose up until a stall occurs.  

Signs of a stall:  
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1) Airplane will begin to buffet  
2) Mushy controls  
3) Stall warning horn  
4) Loss of aircraft control  

Recovery Procedures:  
1) Reduce elevator pressure  
2) Add Full throttle  
3) Establish a climb  
4) Reduce flaps to 10 o 
5) After you have established a positive rate of climb, remove the remaining flaps. 

 
 
C. TASK: POWER-ON STALLS (ASEL and ASES) 
NOTE: In some high performance airplanes, the power setting may have tobe reduced below the practical test 
standards guideline power setting toprevent excessively high pitch attitudes (greater than 30° nose up). 
REFERENCES: FAA-H-8083-3, AC 61-67; POH/AFM. 
Objective. To determine that the applicant: 
1. Exhibits knowledge of the elements related to power-on stalls. 
2. Selects an entry altitude that allows the task to be completed nolower than 1,500 feet (460 meters) AGL. 
3. Establishes the takeoff or departure configuration. Sets power to noless than 65 percent available power. 
4. Transitions smoothly from the takeoff or departure attitude to thepitch attitude that will induce a stall. 
5. Maintains a specified heading, ±10°, in straight flight; maintains aspecified angle of bank not to exceed 20°, 
±10°, in turning flight,while inducing the stall. 
6. Recognizes and recovers promptly after the stall occurs bysimultaneously reducing the angle of attack, 
increasing power as 
appropriate, and leveling the wings to return to a straight-and-levelflight attitude with a minimum loss of altitude 
appropriate for the 
airplane. 
7. Retracts the flaps to the recommended setting; retracts the landing gear if retractable, after a positive rate of 
climb is established. 
8. Accelerates to VX or VY speed before the final flap retraction; returns to the altitude, heading, and airspeed 
specified by the examiner. 
 
FULL STALLS POWER-ON 
Power-on stall recoveries are practiced from straightclimbs, and climbing turns with 15 to 20° 
banks, tosimulate an accidental stall occurring during takeoffsand climbs. Airplanes equipped with 
flaps and/orretractable landing gear should normally be in thetakeoff configuration; however, 
power-on stalls shouldalso be practiced with the airplane in a cleanconfiguration (flaps and/or gear 
retracted) as indeparture and normal climbs.After establishing the takeoff or climb configuration, 
the airplane should be slowed to the normal lift-offspeed while clearing the area for other air traffic. 
When the desired speed is attained, the power shouldbe set at takeoff power for the takeoff stall or 
therecommended climb power for the departure stallwhile establishing a climb attitude. The 
purpose ofreducing the airspeed to lift-off airspeed before thethrottle is advanced to the 
recommended setting is toavoid an excessively steep nose-up attitude for a longperiod before the 
airplane stalls.After the climb attitude is established, the nose is thenbrought smoothly upward to 
an attitude obviouslyimpossible for the airplane to maintain and is held atthat attitude until the full 
stall occurs. In mostairplanes, after attaining the stalling attitude, theelevator control must be moved 
progressively furtherback as the airspeed decreases until, at the full stall, itwill have reached its 
limit and cannot be moved backany farther.Recovery from the stall should be accomplished by 
immediately reducing the angle of attack by positivelyreleasing back-elevator pressure and, in the 
case of adeparture stall, smoothly advancing the throttle tomaximum allowable power. In this case, 
since thethrottle is already at the climb power setting, the additionof power will be relatively slight. 
[Figure 4-6]The nose should be lowered as necessary to regainflying speed with the minimum loss 
of altitude andthen raised to climb attitude. Then, the airplane shouldbe returned to the normal 
straight-and-level flight attitude,and when in normal level flight, the throttleshould be returned to 



9 

cruise power setting. The pilotmust recognize instantly when the stall has occurredand take prompt 
action to prevent a prolonged stalledcondition. 
SECONDARY STALL 
This stall is called a secondary stall since it may occurafter a recovery from a preceding stall. It is 
caused byattempting to hasten the completion of a stall recoverybefore the airplane has regained 
sufficient flyingspeed. [Figure 4-7] When this stall occurs, theback-elevator pressure should again 
be released just asin a normal stall recovery. When sufficient airspeedhas been regained, the 
airplane can then be returned tostraight-and-level flight.This stall usually occurs when the pilot uses 
abruptcontrol input to return to straight-and-level flight aftera stall or spin recovery. It also occurs 
when the pilotfails to reduce the angle of attack sufficiently duringstall recovery by not lowering 
pitch attitudesufficiently, or by attempting to break the stall by usingpower only. 
ACCELERATED STALLS 
Though the stalls just discussed normally occur at aspecific airspeed, the pilot must thoroughly 
understandthat all stalls result solely from attempts to fly atexcessively high angles of attack. During 
flight, theangle of attack of an airplane wing is determined by anumber of factors, the most 
important of which are theairspeed, the gross weight of the airplane, and the loadfactors imposed 
by maneuvering.At the same gross weight, airplane configuration, andpower setting, a given 
airplane will consistently stall atthe same indicated airspeed if no acceleration isinvolved. The 
airplane will, however, stall at a higherindicated airspeed when excessive maneuvering loads 
are imposed by steep turns, pull-ups, or other abruptchanges in its flightpath. Stalls entered from 
such flightsituations are called "accelerated maneuver stalls," aterm, which has no reference to the 
airspeeds involved.Stalls which result from abrupt maneuvers tend to bemore rapid, or severe, than 
the unaccelerated stalls, andbecause they occur at higher-than-normal airspeeds,and/or may occur 
at lower than anticipated pitchattitudes, they may be unexpected by an inexperiencedpilot. Failure 
to take immediate steps toward recoverywhen an accelerated stall occurs may resultin a complete 
loss of flight control, notably,power-on spins.This stall should never be practiced with wing flaps in 
the extended position due to the lower "G" loadlimitations in that configuration.Accelerated 
maneuver stalls should not be performedin any airplane, which is prohibited from such 
maneuvers by its type certification restrictions orAirplane Flight Manual (AFM) and/or Pilot's 
Operating Handbook (POH). If they are permitted,they should be performed with a bank of 
approximately 45°, and in no case at a speed greaterI than the airplane manufacturer's 
recommended airspeeds or the design maneuvering speed specifiedfor the airplane. The design 
maneuvering speed is themaximum speed at which the airplane can be stalled orfull available 
aerodynamic control will not exceed theairplane's limit load factor. At or below this speed, the 
airplane will usually stall before the limit load factorcan be exceeded. Those speeds must not be 
exceededbecause of the extremely high structural loads that areimposed on the airplane, 
especially if there isturbulence. In most cases, these stalls should beperformed at no more than 1.2 
times the normalstall speed.The objective of demonstrating accelerated stalls is notto develop 
competency in setting up the stall, but ratherto learn how they may occur and to develop the ability 
to recognize such stalls immediately, and to takeprompt, effective recovery action. It is important 
thatrecoveries are made at the first indication of a stall, orimmediately after the stall has fully 
developed; aprolonged stall condition should never be allowed.An airplane will stall during a 
coordinated steep turnexactly as it does from straight flight, except that thepitching and rolling 
actions tend to be more sudden. Ifthe airplane is slipping toward the inside of the turn atthe time the 
stall occurs, it tends to roll rapidly towardthe outside of the turn as the nose pitches downbecause 
the outside wing stalls before the inside wing.If the airplane is skidding toward the outside of the 
turn, it will have a tendency to roll to the inside of theturn because the inside wing stalls first. If the 
coordination of the turn at the time of the stall isaccurate, the airplane's nose will pitch away from 
thepilot just as it does in a straight flight stall, since bothwings stall simultaneously. 
An accelerated stall demonstration is entered byestablishing the desired flight attitude, then 
smoothly,firmly, and progressively increasing the angle of attackuntil a stall occurs. Because of the 
rapidly changingflight attitude, sudden stall entry, and possible loss ofaltitude, it is extremely vital 
that the area be clear ofother aircraft and the entry altitude be adequate for saferecovery. 
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This demonstration stall, as in all stalls, isaccomplished by exerting excessive back-elevator 
pressure. Most frequently it would occur duringimproperly executed steep turns, stall and spin 
recoveries, and pullouts from steep dives. Theobjectives are to determine the stall characteristics of 
the airplane and develop the ability to instinctivelyrecover at the onset of a stall at other-than-
normal stallspeed or flight attitudes. An accelerated stall, althoughusually demonstrated in steep 
turns, may actually beencountered any time excessive back-elevator pressureis applied and/or the 
angle of attack is increasedtoo rapidly.From straight-and-level flight at maneuvering speed 
or less, the airplane should be rolled into a steep levelflight turn and back-elevator pressure 
graduallyapplied. After the turn and bank are established,back-elevator pressure should be 
smoothly andsteadily increased. The resulting apparent centrifugalforce will push the pilot's body 
down in the seat,increase the wing loading, and decrease the airspeed.After the airspeed reaches 
the design maneuveringspeed or within 20 knots above the unaccelerated stallspeed, back-
elevator pressure should be firmlyincreased until a definite stall occurs. These speedrestrictions 
must be observed to prevent exceeding theload limit of the airplane.When the airplane stalls, 
recovery should be madepromptly, by releasing sufficient back-elevatorpressure and increasing 
power to reduce the angle ofattack. If an uncoordinated turn is made, one wing maytend to drop 
suddenly, causing the airplane to roll inthat direction. If this occurs, the excessive 
backelevatorpressure must be released, power added, andthe airplane returned to straight-and-
level flight withcoordinated control pressure.The pilot should recognize when the stall is imminent 
and take prompt action to prevent a completely stalledcondition. It is imperative that a prolonged 
stall,excessive airspeed, excessive loss of altitude, or spinbe avoided. 
CROSS-CONTROL STALL 
The objective of a cross-control stall demonstrationmaneuver is to show the effect of improper 
controltechnique and to emphasize the importance of usingcoordinated control pressures whenever 
making turns.This type of stall occurs with the controls crossed—aileron pressure applied in one 
direction and rudderpressure in the opposite direction.In addition, when excessive back-elevator 
pressure isapplied, a cross-control stall may result. This is a stallthat is most apt to occur during a 
poorly planned andexecuted base-to-final approach turn, and often is theresult of overshooting the 
centerline of the runwayduring that turn. Normally, the proper action to correctfor overshooting the 
runway is to increase the rate ofturn by using coordinated aileron and rudder. At therelatively low 
altitude of a base-to-final approach turn,improperly trained pilots may be apprehensive 
ofsteepening the bank to increase the rate of turn, andrather than steepening the bank, they hold 
the bankconstant and attempt to increase the rate of turn byadding more rudder pressure in an 
effort to align itwith the runway. The addition of inside rudder pressure will cause thespeed of the 
outer wing to increase, therefore, creatinggreater lift on that wing. To keep that wing from rising 
and to maintain a constant angle of bank, oppositeaileron pressure needs to be applied. The added 
insiderudder pressure will also cause the nose to lower inrelation to the horizon. Consequently, 
additionalback-elevator pressure would be required to maintain aconstant-pitch attitude. The 
resulting condition is aturn with rudder applied in one direction, aileron in theopposite direction, and 
excessive back-elevatorpressure—a pronounced cross-control condition.Since the airplane is in a 
skidding turn during thecross-control condition, the wing on the outside of theturn speeds up and 
produces more lift than the insidewing; thus, the airplane starts to increase its bank. Thedown 
aileron on the inside of the turn helps drag thatwing back, slowing it up and decreasing its lift, which 
requires more aileron application. This further causesthe airplane to roll. The roll may be so fast 
that it ispossible the bank will be vertical or past vertical beforeit can be stopped.For the 
demonstration of the maneuver, it is importantthat it be entered at a safe altitude because of the 
possible extreme nosedown attitude and loss ofaltitude that may result.Before demonstrating this 
stall, the pilot should clearthe area for other air traffic while slowly retarding thethrottle. Then the 
landing gear (if retractable gear)should be lowered, the throttle closed, and the altitudemaintained 
until the airspeed approaches the normalglide speed. Because of the possibility of exceedingthe 
airplane's limitations, flaps should not be extended.While the gliding attitude and airspeed are 
beingestablished, the airplane should be retrimmed. Whenthe glide is stabilized, the airplane 
should be rolled intoa medium-banked turn to simulate a final approachturn that would overshoot 
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the centerline of the runway.During the turn, excessive rudder pressure should beapplied in the 
direction of the turn but the bank heldconstant by applying opposite aileron pressure. At thesame 
time, increased back-elevator pressure isrequired to keep the nose from lowering.All of these 
control pressures should be increased untilthe airplane stalls. When the stall occurs, recovery is 
made by releasing the control pressures and increasingpower as necessary to recover. 
In a cross-control stall, the airplane often stalls withlittle warning. The nose may pitch down, the 
insidewing may suddenly drop, and the airplane maycontinue to roll to an inverted position. This is 
usuallythe beginning of a spin. It is obvious that close to theground is no place to allow this to 
happen.Recovery must be made before the airplane enters anabnormal attitude (vertical spiral or 
spin); it is a simplematter to return to straight-and-level flight bycoordinated use of the controls. The 
pilot must be ableto recognize when this stall is imminent and must takeimmediate action to prevent 
a completely stalledcondition. It is imperative that this type of stall notoccur during an actual 
approach to a landing, sincerecovery may be impossible prior to ground contactdue to the low 
altitude.The flight instructor should be aware that during trafficpattern operations, any conditions 
that result inovershooting the turn from base leg to final approach,dramatically increases the 
possibility of anunintentional accelerated stall while the airplane is in across-control condition. 
ELEVATOR TRIM STALL 
The elevator trim stall maneuver shows what can happenwhen full power is applied for a go-around 
andpositive control of the airplane is not maintained.[Figure 4-8] Such a situation may occur during 
ago-around procedure from a normal landing approachor a simulated forced landing approach, or 
immediately after a takeoff. The objective of thedemonstration is to show the importance of making 
smooth power applications, overcoming strong trimforces and maintaining positive control of the 
airplaneto hold safe flight attitudes, and using proper andtimely trim techniques.At a safe altitude 
and after ensuring that the area isclear of other air traffic, the pilot should slowly retardthe throttle 
and extend the landing gear (if retractablegear). One-half to full flaps should be lowered, the 
throttle closed, and altitude maintained until theairspeed approaches the normal glide speed. When 
thenormal glide is established, the airplane should betrimmed for the glide just as would be done 
during alanding approach (nose-up trim).During this simulated final approach glide, the throttle 
is then advanced smoothly to maximum allowablepower as would be done in a go-around 
procedure. Thecombined forces of thrust, torque, and back-elevatortrim will tend to make the nose 
rise sharply and turn tothe left.When the throttle is fully advanced and the pitchattitude increases 
above the normal climbing attitudeand it is apparent that a stall is approaching, adequate 
forward pressure must be applied to return the airplaneto the normal climbing attitude. While 
holding theairplane in this attitude, the trim should then beadjusted to relieve the heavy control 
pressures and thenormal go-around and level-off procedures completed.The pilot should recognize 
when a stall is approaching,and take prompt action to prevent a completely stalledcondition. It is 
imperative that a stall not occur duringan actual go-around from a landing approach. 
Common errors in the performance of intentional stalls are: 
 Failure to adequately clear the area. 
 Inability to recognize an approaching stall condition through feel for the airplane. 
 Premature recovery. 
 Over-reliance on the airspeed indicator while excluding other cues. 
 Inadequate scanning resulting in an unintentionalwing-low condition during entry. 
 Excessive back-elevator pressure resulting in an exaggerated nose-up attitude during entry. 
 Inadequate rudder control. 
 Inadvertent secondary stall during recovery. 
 Failure to maintain a constant bank angle during turning stalls. 
 Excessive forward-elevator pressure during recovery resulting in negative load on the wings. 
 Excessive airspeed buildup during recovery. 
 Failure to take timely action to prevent a full stall during the conduct of imminent stalls. 
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Definition: A stall performed and recovered with the airplane in the configuration it would be in if departing the runway  
Objective: Recognize the signs of a stall while in the takeoff and departure configuration and learn the proper recovery 
procedures.  
Setup  

1) Clear the area  
2) Reduce throttle to 1500rpm  
3) Slow airplane to departure speed  
4) Pitch the nose above the horizon and add full throttle 5) Maintain high pitch attitude until a stall occurs  

Signs of a stall:  
1) Airplane will begin to buffet 2) Mushy controls  
3) Stall warning horn  
4) Loss of aircraft control  

Recovery Procedures:  
1) As the wing drops, push the nose to the horizon  
2) Level the wings 
3) Establish a climb 

 
 
 
 
Nose high Takeoff Climb: 
 
1. Lower Nose   58kts 
2. Throttle full   forward 
3. Mixture full   forward 
4. Alternate air  open 
5. Fuel shutoff valve  open 
6. Ignition switch   both 
7. Fuel pump  on 
 
Go between not over 
Mixture    off 
Fuel shutoff   close 
Ignition switch   off 
Flaps    as required 
Gen/bat    off 
 
 
D. TASK: SPIN AWARENESS (ASEL and ASES) 
REFERENCES: FAA-H-8083-3, AC 61-67; POH/AFM. 
Objective. To determine that the applicant exhibits knowledge of the elements related to spin awareness by 
explaining: 
1. Aerodynamic factors related to spins. 
2. Flight situations where unintentional spins may occur. 
3. Procedures for recovery from unintentional spins. 
 

SPINS 
A spin may be defined as an aggravated stall thatresults in what is termed "autorotation" wherein 
theairplane follows a downward corkscrew path. As theairplane rotates around a vertical axis, the 
rising wingis less stalled than the descending wing creating arolling, yawing, and pitching motion. 
The airplane isbasically being forced downward by gravity, rolling,yawing, and pitching in a spiral 
path. [Figure 4-9]The autorotation results from an unequal angle ofattack on the airplane's wings. 
The rising wing has adecreasing angle of attack, where the relative liftincreases and the drag 
decreases. In effect, this wing isless stalled. Meanwhile, the descending wing has anincreasing 
angle of attack, past the wing's critical angleof attack (stall) where the relative lift decreases and 
drag increases.A spin is caused when the airplane's wing exceeds itscritical angle of attack (stall) 
with a sideslip or yawacting on the airplane at, or beyond, the actual stall.During this uncoordinated 
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maneuver, a pilot may notbe aware that a critical angle of attack has beenexceeded until the 
airplane yaws out of control towardthe lowering wing. If stall recovery is not initiatedimmediately, 
the airplane may enter a spin.If this stall occurs while the airplane is in a slipping or 
skidding turn, this can result in a spin entry androtation in the direction that the rudder is being 
applied, regardless of which wingtip is raised.Many airplanes have to be forced to spin and require 
considerable judgment and technique to get the spinstarted. These same airplanes that have to be 
forced tospin, may be accidentally put into a spin bymishandling the controls in turns, stalls, and 
flight atminimum controllable airspeeds. This fact is additionalevidence of the necessity for the 
practice of stalls untilthe ability to recognize and recover from themis developed.Often a wing will 
drop at the beginning of a stall.When this happens, the nose will attempt to move 
(yaw) in the direction of the low wing. This is whereuse of the rudder is important during a stall. The 
correct amount of opposite rudder must be applied tokeep the nose from yawing toward the low 
wing. Bymaintaining directional control and not allowing thenose to yaw toward the low wing, before 
stall recoveryis initiated, a spin will be averted. If the nose is allowedto yaw during the stall, the 
airplane will begin to slip inthe direction of the lowered wing, and will enter a spin.An airplane must 
be stalled in order to enter a spin;therefore, continued practice in stalls will help the pilot 
develop a more instinctive and prompt reaction inrecognizing an approaching spin. It is essential to 
learnto apply immediate corrective action any time it isapparent that the airplane is nearing spin 
conditions. Ifit is impossible to avoid a spin, the pilot shouldimmediately execute spin recovery 
procedures. 
SPIN PROCEDURES 
The flight instructor should demonstrate spins in thoseairplanes that are approved for spins. 
Special spinprocedures or techniques required for a particularairplane are not presented here. 
Before beginning anyspin operations, the following items should bereviewed. 
 The airplane's AFM/POH limitations section,placards, or type certification data, to determine ifthe 
airplane is approved for spins. 
 Weight and balance limitations. 
 Recommended entry and recovery procedures. 
 The requirements for parachutes. It would beappropriate to review a current Title 14 of theCode of 
Federal Regulations (14 CFR) part 91 forthe latest parachute requirements.A thorough airplane 
preflight should be accomplishedwith special emphasis on excess or loose items thatmay affect the 
weight, center of gravity, and controllabilityof the airplane. Slack or loose control cables(particularly 
rudder and elevator) could prevent fullanti-spin control deflections and delay or precluderecovery in 
some airplanes.Prior to beginning spin training, the flight area, aboveand below the airplane, must 
be clear of other airtraffic. This may be accomplished while slowing theairplane for the spin entry. 
All spin training should beinitiated at an altitude high enough for a completedrecovery at or above 
1,500 feet AGL.It may be appropriate to introduce spin training by firstpracticing both power-on and 
power-off stalls, in aclean configuration. This practice would be used tofamiliarize the student with 
the airplane's specific stalland recovery characteristics. Care should be taken withthe handling of 
the power (throttle) in entries andduring spins. Carburetor heat should be appliedaccording to the 
manufacturer's recommendations.There are four phases of a spin: entry, incipient,developed, 
and recovery.  
ENTRY PHASE 
The entry phase is where the pilot provides thenecessary elements for the spin, either accidentally 
orintentionally. The entry procedure for demonstrating aspin is similar to a power-off stall. During 
the entry,the power should be reduced slowly to idle, whilesimultaneously raising the nose to a 
pitch attitude thatwill ensure a stall. As the airplane approaches a stall,smoothly apply full rudder in 
the direction of thedesired spin rotation while applying full back (up)elevator to the limit of travel. 
Always maintain theailerons in the neutral position during the spinprocedure unless AFM/POH 
specifies otherwise. 
INCIPIENT PHASE 
The incipient phase is from the time the airplane stallsand rotation starts until the spin has fully 
developed.This change may take up to two turns for most airplanes. 
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Incipient spins that are not allowed to develop into asteady-state spin are the most commonly used 
in theintroduction to spin training and recovery techniques. Inthis phase, the aerodynamic and 
inertial forces have notachieved a balance. As the incipient spin develops, theindicated airspeed 
should be near or below stall airspeed,and the turn-and-slip indicator should indicatethe direction of 
the spin.The incipient spin recovery procedure should becommenced prior to the completion of 
360° ofrotation. The pilot should apply full rudder oppositethe direction of rotation. If the pilot is not 
sure of thedirection of the spin, check the turn-and-slip indicator;it will show a deflection in the 
direction of rotation. 
DEVELOPED PHASE 
The developed phase occurs when the airplane'sangular rotation rate, airspeed, and vertical speed 
arestabilized while in a flightpath that is nearly vertical.This is where airplane aerodynamic forces 
and inertialforces are in balance, and the attitude, angles, and selfsustainingmotions about the 
vertical axis are constantor repetitive. The spin is in equilibrium. 
RECOVERY PHASE 
The recovery phase occurs when the angle of attack ofthe wings decreases below the critical angle 
of attackand autorotation slows. Then the nose steepens androtation stops. This phase may last for 
a quarter turn toseveral turns.To recover, control inputs are initiated to disrupt thespin equilibrium 
by stopping the rotation and stall. Toaccomplish spin recovery, the manufacturer'srecommended 
procedures should be followed. In theabsence of the manufacturer's recommended spinrecovery 
procedures and techniques, the followingspin recovery procedures are recommended. 
Step 1—REDUCE THE POWER (THROTTLE)TO IDLE. Power aggravates the spincharacteristics. 
It usually results in a flatter spinattitude and increased rotation rates. 
Step 2—POSITION THE AILERONS TONEUTRAL. Ailerons may have an adverse effect 
on spin recovery. Aileron control in the directionof the spin may speed up the rate of rotation and 
delay the recovery. Aileron control opposite thedirection of the spin may cause the down aileron 
to move the wing deeper into the stall andaggravate the situation. The best procedure is to 
ensure that the ailerons are neutral. 
Step 3—APPLY FULL OPPOSITE RUDDERAGAINST THE ROTATION. Make sure that full 
(against the stop) opposite rudder has beenapplied. 
Step 4—APPLY A POSITIVE AND BRISK,STRAIGHT FORWARD MOVEMENT OF 
THEELEVATOR CONTROL FORWARD OF THENEUTRAL TO BREAK THE STALL. This 
should be done immediately after full rudderapplication. The forceful movement of the 
elevator will decrease the excessive angle of attackand break the stall. The controls should be held 
firmly in this position. When the stall is "broken,"the spinning will stop. 
Step 5—AFTER SPIN ROTATION STOPS,NEUTRALIZE THE RUDDER. If the rudder is 
not neutralized at this time, the ensuing increasedairspeed acting upon a deflected rudder will 
causea yawing or skidding effect.Slow and overly cautious control movementsduring spin recovery 
must be avoided. In certaincases it has been found that such movements resultin the airplane 
continuing to spin indefinitely, evenwith anti-spin inputs. A brisk and positivetechnique, on the other 
hand, results in a morepositive spin recovery. 
Step 6—BEGIN APPLYING BACK-ELEVATORPRESSURE TO RAISE THE NOSE TO LEVEL 
FLIGHT. Caution must be used not to applyexcessive back-elevator pressure after the rotation 
stops. Excessive back-elevator pressure can causea secondary stall and result in another spin. 
Careshould be taken not to exceed the "G" load limitsand airspeed limitations during recovery. If 
theflaps and/or retractable landing gear are extendedprior to the spin, they should be retracted as 
soonas possible after spin entry.It is important to remember that the above spinrecovery 
procedures and techniques are recommendedfor use only in the absence of the manufacturer's 
procedures. Before any pilot attempts to begin spintraining, that pilot must be familiar with the 
proceduresprovided by the manufacturer for spin recovery.The most common problems in spin 
recovery includepilot confusion as to the direction of spin rotation andwhether the maneuver is a 
spin versus spiral. If theairspeed is increasing, the airplane is no longer in aspin but in a spiral. In a 
spin, the airplane is stalled.The indicated airspeed, therefore, should reflectstall speed. 
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INTENTIONAL SPINS 
The intentional spinning of an airplane, for which thespin maneuver is not specifically approved, is 
NOTauthorized by this handbook or by the Code of FederalRegulations. The official sources for 
determining if thespin maneuver IS APPROVED or NOT APPROVEDfor a specific airplane are: 
 Type Certificate Data Sheets or the AircraftSpecifications. 
 The limitation section of the FAA-approvedAFM/POH. The limitation sections may 
provideadditional specific requirements for spinauthorization, such as limiting gross weight, CG 
range, and amount of fuel. 
 On a placard located in clear view of the pilot inthe airplane, NO ACROBATIC MANEUVERS 
INCLUDING SPINS APPROVED. In airplanesplacarded against spins, there is no assurance that 
recovery from a fully developed spin is possible.There are occurrences involving airplanes wherein 
spin restrictions are intentionally ignored by somepilots. Despite the installation of placards 
prohibitingintentional spins in these airplanes, a number of pilots,and some flight instructors, 
attempt to justify themaneuver, rationalizing that the spin restriction resultsmerely because of a 
"technicality" in the airworthinessstandards.Some pilots reason that the airplane was spin tested 
during its certification process and, therefore, noproblem should result from demonstrating or 
practicing spins. However, those pilots overlook thefact that a normal category airplane certification 
onlyrequires the airplane recover from a one-turn spin innot more than one additional turn or 3 
seconds,whichever takes longer. This same test of controllabilitycan also be used in certificating an 
airplane in theUtility category (14 CFR section 23.221 (b)).The point is that 360° of rotation (one-
turn spin) doesnot provide a stabilized spin. If the airplane'scontrollability has not been explored by 
theengineering test pilot beyond the certificationrequirements, prolonged spins (inadvertent or 
intentional) in that airplane place an operating pilot inan unexplored flight situation. Recovery may 
bedifficult or impossible.In 14 CFR part 23, "Airworthiness Standards: Normal,Utility, Acrobatic, and 
Commuter CategoryAirplanes," there are no requirements for investigationof controllability in a true 
spinning condition for theNormal category airplanes. The one-turn "margin ofsafety" is essentially a 
check of the airplane's controllabilityin a delayed recovery from a stall. Therefore,in airplanes 
placarded against spins there is absolutelyno assurance whatever that recovery from a fully 
developed spin is possible under any circumstances.The pilot of an airplane placarded against 
intentionalspins should assume that the airplane may well becomeuncontrollable in a spin. 
WEIGHT AND BALANCE REQUIREMENTS 
With each airplane that is approved for spinning, theweight and balance requirements are important 
forsafe performance and recovery from the spin maneuver.Pilots must be aware that just minor 
weight orbalance changes can affect the airplane's spinrecovery characteristics. Such changes can 
eitheralter or enhance the spin maneuver and/or recoverycharacteristics. For example, the addition 
of weightin the aft baggage compartment, or additional fuel,may still permit the airplane to be 
operated withinCG, but could seriously affect the spin and recoverycharacteristics. 
An airplane that may be difficult to spin intentionallyin the Utility Category (restricted aft CG and 
reducedweight) could have less resistance to spin entry in theNormal Category (less restricted aft 
CG and increasedweight). This situation is due to the airplane being ableto generate a higher angle 
of attack and load factor.Furthermore, an airplane that is approved for spins inthe Utility Category, 
but loaded in the NormalCategory, may not recover from a spin that is allowedto progress beyond 
the incipient phase. 
Common errors in the performance of intentionalspins are: 
 Failure to apply full rudder pressure in the desiredspin direction during spin entry. 
 Failure to apply and maintain full up-elevatorpressure during spin entry, resulting in a spiral. 
 Failure to achieve a fully stalled condition prior tospin entry. 
 Failure to apply full rudder against the spin duringrecovery. 
 Failure to apply sufficient forward-elevatorpressure during recovery. 
 Failure to neutralize the rudder during recoveryafter rotation stops, resulting in a possible 
secondary spin. 
 Slow and overly cautious control movementsduring recovery. 
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 Excessive back-elevator pressure after rotationstops, resulting in possible secondary stall. 
 Insufficient back-elevator pressure during 
recovery resulting in excessive airspeed. 
 
 
• The biggest cause of stall/spin accidents is inattention or distraction  
• A spin can only happen if the airplane wings are stalled. Usually one wing is more stalled than the other  
• The general recovery procedures for a spin are listed below but always consult the airplanes manufacturer for the 

recommended recovery for the airplane you are flying  
Recovery  
 

1) Close the throttle  
2) Neutralize the ailerons  
3) Apply opposite rudder  
4) Move the control wheel forward briskly to break the stall  
5) Neutralize the rudder  
6) Pull out of the dive  
 

Spins vs. Spirals  
 
Spirals and Spins may look the same to anyone not familiar with them. It is important to know the differences since the 
recovery procedures are practically opposite.  
 
Spiral Indications: High airspeed, Low Angle of Attack, High rate of descent  
 
Spin Indications: Low airspeed, High Angle of Attack, Very high rate of descent 
 
Spin Entry 
Fuel Pump   =   On 
Flaps   =    CRUISE 
Mixture   =   Full Rich 
Throttle   =   IDLE 
Entry Speed    = 58kts 
Reduce speed with elevator (2-3 kts per seconds 
Stall warning sounds -  Full aft stick + Full Rudder 
 
 *avoid Spiral Dives + monitor the airspeed, recover immediately if it increases to 65 KIAS. 


