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FOREWORD
Terminal Objective:

Upon completion of this course of instruction, thetructor Under Training (IUT) will be able
to perform the Oubf-Control Recoveries and Spins described in this Flight Training Instruction.

Standards:

Conditions and standards are define€ MATRAINST 1542.154 (series) af@NATRAINST
1542.165series.

Instructional Procedures:
1. Thisis a flight training course and will be conducted in the aircratft.

2. The IUT will demonstrate knowledge of the material presented through successful
completion of the flight maneuvers.

Instructional References
1. T-6A/B NATOPS Flight Manual
2. Local Standard Operating Procedures (SOP) Instruction

3. Aerodynamics for Naval Aviators (NAVAIR 080T-80)
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CHAPTER ONE
INTRODUCTIONS AND SPINS

100. INTRODUCTION

This Flight Training Instruction (FTI) has been written to provide aerodynamic background
information, to amplify procedures for recovery from inadvertent@w€ontrol Flight (OCF)
encountered in 81 T-6A/B TEXAN II, and to establish procedures for intentional OCF training.

It is designed to provide the IUT with the fundamental knowledge needed to recognize, prevent,
and recover from aerodynamic loss of control of the aircraft.

Departure from contiled flight is practiced to familiarize the IUT with those realms of flight,
which may be encountered as a result of control misapplication by an inexperienced Student
Naval Aviator (SNA) Student Naval Flight OfficgiNFO), or IUT. The intent is teexpose the

IUT to disorienting flight regimes and reinforce the essential need for prompt and correct flight
conditions analysisFor example, am | spinningRave | already departed controlled flight or

am | just in an unusual attitudeé2nce you have atyzed the flight condition, you must be
prepared to affect the proper recovery procedures.

Hey, Jed, what
are those OCF

Figure 1-1 OCF Procedures

Flight at high Angle of Attack (AOA) is an inherent part of stall, spin, and aerobatic training.

T h e pdonfidencé rsecessary to operate in these regimes effectively is key to his/her ability
to analyze and recover easily from the possibleodutontrol condition associated with high

AOA maneuvering.
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CHAPTER ONE OUTT OFi CONTROL FLIGHT

It is important to realize the AOA the pilot sees jusbpto departure will vary significantly
depending upon what kind of maneuver he/she is performing (i.e., the amount of yaw rate the
pilot is experiencing).The higher the yaw rate or sideslip, the lower the indicated AOA at
departure.The T-6A/B has proen its capability to enter and recover very easily from both- Post
Stall Gyratiors (PSGs) and spins.The T-6A/B NATOPS Flight Manual is the only source of
officially recognized OCF and spin recovery proceduttesrefore, this FTI is designed to

amplify ard supplement the NATOPHight Manual.

101. THE ERECT SPIN
The motion of an airplane in a spin can involve many complex aerodynamic and inertial forces

and momentshowever, there are certain fundamental relationships regarding spins with which
all aviaors should be familiarTwo primary factors must be present for an airplane to spin:

1. Stalled AOA.
2. Yaw (rotation about the vertical axis).

In the case of spins, we are concerned Withaerodynamic characteristibich take place at
an AOA abovestall.

This discussion concerns the spin characteristics of aircraft with moderate to high aspect ratio
wings, moderate wing loading, and with little or no sweepb@e&A/B).

In most airplanes, particularly light trainers, the rudder is the princgoalol for recovery from

a spin therefore, the configuration of the vertical stabilizer and rudder, as well as the placement
of the horizontal control surfacdsas a very important effect on spin recoveljgure 12

illustrates the I6A/B rudder and brizontal stabilizer in various airflow conditions.
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Figure 1-2 Rudder and Horizontal Stabilizer
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OUTT OFi CONTROL FLIGHT CHAPTER ONE

You can see in Figure-2, the swept vertical fin is very nearly blanked out by the horizontal
stabilizer and there is little, if any, effective rudder to stop rotatkeor. this reason, if you

should enter an inverted spin in an aircraft with a conveatioruciform tail shown in

Figure 3, you will probably recover quicker than from an erect spin because of greater rudder
effectiveness and undisturbed airflow over the vertical fin and ruddenversely, in a fail

design (Figure B), the verticaktabilizer and rudder are more effective in an erect spin.

™~

/f\b ,é:;»

N
%?/

Figure 1-3 Tail Design

On the F6A/B, a dorsal fin is designed to provide more vertical tail area for directional stability
during large sideslip angled/entral fins and strakes are also on the tail to improve directional
stability and enhance spin characteristics and recoviangy aid in damping oscillations in

pitch, surges imotation andhelp to prevent the tail from going to excessively high gatti
angles. All these devices are depicted in Figurd.1
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CHAPTER ONE OUTT OFi CONTROL FLIGHT

Dorsal Fin

[
' ‘

Strake

Ventral Fin

Figure 1-4 Dorsal and Ventral Fins

A number of other factors also influence the sgiorward center of gravity (CG) aids in spin
recovery, while afCG tends to flatten the spin, resulting in less control effectiveness for
recovery. In other words, the further aft tl&G, the flatter (less nosgown) the spin.

Figures 15 and 16 show airflow over the fin and rudder in the two CG locations.

Figure 1-5 Forward CG
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OUTT OFi CONTROL FLIGHT CHAPTER ONE

Figure 1-6 Aft CG

Mass distribution is a term which describes the construction technique in which the mass of an
airplane is distributed between the fuselage and widgsuming aircraftare f | at t ened o i n
xy plane, the maximum moment of inertia invariably occurs aroungate or thez-axis.
Depending on the aircraftds masslyabshswnini buti on,
Figure 7. Wing-loaded aircraft tend to spin m@nosedown (T-6A/B), while fuselageloaded

aircraft tend to spin flatter ¢E4).
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CHAPTER ONE OUTT OFi CONTROL FLIGHT

Wing Loaded
12> 1>1,

Fuselage Loaded
1,>1y>1x

Figure 1-7 Mass Distribution

A stall departure usually begins with a yaw, then can irevalpitch up, nose slice, pitcall

coupling, or some other type BbstStall Gyration(PSQ, which results in an owdf-control

situation. To recover successfully, the pilot must assess the disorienting situation immediately

and apply NATOPSlight Manual InadverterDeparture from @Gntrolled FlightRecovery

Procedure¢ al so referred to as AOCE Recovery Proced

In a flat spin, the horizontal tail may be stalled and ineffective because of the high AOA on the
horizontal stabilizer and elevator$he vertical fin andudder may also be blanked out with the
rudder ineffective because of a lack of airflow (Figu@)1 Since a flat spin is primarily a

yawing motion, there will be a high sideslip angle with the possibility of a stalled vertical tail as
well, andconversdy, an ineffective rudderlf the wing, horizontal stabilizer and vertical tail are

all stalled in a flat spin, there is very little you can do with the flight controls to recover because
they are all ineffectiveFortunately, there is no tendency foe th6A/B to spin flat, so you

should never encounter this problem.
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OUTT OFi CONTROL FLIGHT CHAPTER ONE

Direction of Spin C——-—D

Spin Axis

Figure 1-8 Flat Spin

Outside visual references cannot be relied upon to determine whether or not you are in a spin!
You must interpret the message toekpit instruments are sendinin a steadystate erect spin,
airspeed will stabilize at 12035 KIAS, AOA will be at 18+ units, and the turn needle will be
fully deflected in the direction of spinChe altimeter and VSI will show a rapid rate of descen
with the altimeter possibly lagging behind the actual altitubee balance ball gives no useful
indication of spin direction.

The turn needle is the only reliable indicator of spin direction.

Figure E9a/b shows the needle pegged in the directiorotdtion for the T6A/B in an erect
spin.

INTRODUCTIONS AND SPINS 17
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-6900

29.92IN

Figure 1-9a T-6A Turn Needle Figure 1-9b T-6B Turn Needle

Generally speaking, ailerons are not very effective in light aircraft at stalled AOA and should not

be used for entry aecovery. In fact, application of ailerons creates a yawing motion in the

opposite direction, known as adverse yait.spin initiation, a crossontrol situation enhances

spin entry. Conversely, deflection of ailerons into the spin reduces the auiorotalling

moment by reducing the AOA on the Ainsideo wir
to aid rudder yawing moments to affect recovery.

Resultant

Lift

-------------------

ag a/
Relative Airflow Relative Airflow

Inside Wing Outside Wing

Figure 1-10 Cause ofAutorotation

Figure 10 diagrams the forces which occur during the spin that cause the aircraft to autorotate.
As the AOA increases in normal flight, both lift and drag increase; but as the aircraft stalls, lift
drops sharply while drag continues tcerifuring the initiation of the spin, as rudder is applied

at the stall in the direction of desired spin, the yawing motion increases the speed of the outside
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OUTT OFi CONTROL FLIGHT CHAPTER ONE

wing. The increase in local airflow shallows the relative airflow vector, which in turn craates
reduction of AOA, an increase in lift and reduction of dratese forces result in a rolling
motion in the direction of initial yaw inpufThe inside wing experiences a corresponding
reduction in airspeed and lift, an increase in AOA and drag, vadds to the rolling motion.

Although the outside wing is still in a stalled condition, it is less stalled than the inside wing
(Figure 110). Because of the greater lift on the outside wing, the aircraft will roll in the
direction of rudder deflection a@nwill generally go slightly inverted or make a barrel roll type
maneuver during the spin entnAs you can see in Figurell0, the inside or dowgoing wing

has a greater AOA, less lift, and more drag than the outside Wwiggre 211 shows how the
slightly greater and more forward tilt of the resultantdifag vector of the outside wing drives
that wing forward and up in a saiistaining rolling and yawing motion known as autorotation.
Therefore, the I6A/B spin is described as a nelssv autorotaion.

Yawing
Velocity

A /
L
L
L
& "
L4
-,
L4

Inside
Wing

GO
Outside
Wing

Rolling
Velocity

Figure 1-11 SelfSustaining Autorotations

After about three turns, the rate of rotatgiabilizes andbecausef high drag at the higher
AOA, the rate of descent stabilizes to about-800 feet per turnThe aircraft imow in a
steadystate spin.The primary method for recovery from any OCF condition igedormthe
critical action steps of NATOPS Flight Manual Inadvert@eparture from Controlled Flightlf
however, it is determined that the aircraft is ist@ad-state spinthe pilotshouldexecute anti
spin recoveryproceduress follows:
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1. Gear, flaps, and spelechkes- Retracted.

2. PCL-Idle.

3.  Rudder- Full OPPOSITE to turn needle deflection.

4. Control Stick- Forward of neutral with ailerons neut(arect spin).

5.  Smoothly recover to level flight after spin rotation stops using unusual attitude recovery.

WARNINGS

1. Application of spin recovery controls when not in a steady
state spin (as verified by AOA, airspeed and turn needle) MAY
further agyravate the OCF condition.
2. Aggressive or fAPoppingo forward el eva
enginedamageA A smoot ho forward movement of tF
best.

If recovery from an erect spin does not occur within one anehatigurns after applying anti

spinrecovery inputs, verify cockpit indications of AOA, airspeed, and turn needle for a steady

state spin and visually confirm proper spin recovery controls are applied.

WARNING

Application of power when not actually in a stesgtgte spin will
result in a apid increase in rate of descent and airspeed.

102. INVERTED SPINS

Inverted spins are an interesting and spectacular realm of flight; a realm with which most pilots
are unfamiliar. Aerodynamically, the inverted spin is quite similar to the erect spiog she
conditions that are required to enter an inverted spin are:

1. A stall at negative AOA.

2. Yaw.

An inverted stall is more difficult to enter than an erect stall, although it can be done either
deliberately or inadvertentlyin some aircraft, levator authority is insufficient to induce the
negative load factor required to stall in level, inverted flithotvever, inverted stalls can be

achieved in nos&igh, slow airspeed, inverted flighEor example, the -BA/B can enter an
inverted stall fom entering a loop at slow airspeed.

1-10 INTRODUCTIONS AND SPINS
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Naval Air Test Center (NATC) evaluations of theésA/B spin characteristics revealed that while
recovery from an inverted spin was easily accomplished, the spin itself proved to be very
disorienting to the pilotFor this reasonintentional inverted spins ithhe T-6A/B are prohibited.
Disorientation experienced by the pilot during an inverted spin is primarily because the yaw and
roll occur in opposite direction®ilots are more sensitive to motion about the lardjital axis

than the vertical axis, and are consequently more likely to interpret an inverted spin in the
direction of roll rather than the direction of yaRegardless of whether the aircraft is spinning
erect or inverted, the turn needle will alwaysléetffully in the direction of spin and is the only
reliable indication of spin direction.

In the T-6B, steadystate inverted spins are characteristically flatter than erect spins with the
nose of the aircraft approximately 30° below the horizon.

Typical indications of an inverted, steadtate spin include:

1. Airspeed approximately 40 KIAS.

2. AOA pegged at zero (the AOA indicator does not display negative values).

3.  Turn needle fully deflected in direction of spin.

The pilot will experienca load factor 0f1.5 Gs. In a standard inverted spin, the average spin
rate is approximately 120° per second and the aircraft will lose roughly 450 feet per turn,
descending at approximately090 feet per minute.

Perform the first four steps of NATORight Manual Inadvertent Departure from Controlled
Flight Procedures to verify aircraft is truly in an inverted spfrso, the quickest recovery is
accomplished in the following manner:

1. Gear, flaps, andpeedbrake- Retracted.

2. PCL-Idle.

3.  Rudder- Full OPPOSITE to turn needle deflection.

4. Control stick- Aft of neutral with aileron neutral (up to full aft stick may be used).

5.  Smoothly recover to level flight after spin rotation stops using unusual attitude recovery.
The stick willfifloatd near the full forward position, so you will have to apply a pull force of
about 30 Ibs. to place the stick in the neutral positiDme aircraft will recover to a steep,

inverted, noselown unusual attitudeAs stated earlier, although they areé encountered
frequently, inverted spins can be extremely disorienting!
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103. OUT-OF-CONTROL RECOGNITION

Loss of control of an aircraft can be a confusing and disorienting experi€ooc@&d familiar?A
rapid analysis of the specific phase of OCF is essential for executing a prompt reddses}.
andfiseat of the panbscues are not sufficient to differentiate among the depafustStall
Gyratiors (PSGs), incipient spin, or steadstate spin ph&s.

Even the seemingly obvious determination of whether or not the aircraft is in an erect or inverted
attitude may not always be possible through sensory doem erect spin, the airplane may spin

in a relatively noséow attitude with a high rate @bll, or it may spin in a flat attitude with a

high yaw but very little roll rate.In a steadystate spin, the flight path is vertical (i.e., straight
down). The axis of the spin or the center of the spin rotation is also straight down.

In a steep, nee-down attitude, the axis of rotation lies forward; in extreme cases, the axis may be
forward of the entire aircraftAs the nose rises to a flatter attitude, the axis of rotation moves atft.
If it moves behind the cockpit, and if at the same time a yaghrate is present, the pilot will
experence high transverse (eyebatist) G forces.The pilot may interpret these transverse G
forces as negative G3.his phenomenon is illustrated in Figurd 2.

Direction of Spin C————:}

Perceived as Negative G's

“Eyeballs Out” G's

Spin Axis

Figure 1-12 G Forces

Theproblem is further compounded when roll, pitch, and yaw oscillations cause variations in the
direction and magnitude of G forces and literally tumble the pilot about the cockpit.

1-12 INTRODUCTIONS AND SPINS



OUTT OFi CONTROL FLIGHT CHAPTER ONE

Since outside visual and sensory cues cannot be relied upon to detesmimed of flight,
intuitive responses must be ignorethe only satisfactory means to analyze the situation and
thereby recover from OCF properly is by referencing your flight instruméfitsle it is true the
AOA, airspeed indicator, artdrn needle arsufficient to provide all the information necegsa
for recognition and recoverthe altimetercan nevebe ignored because of the obvious safety
factor. In fact, in accordance with the NATOPS Flight Manual, you should consider altitude
first!

The AOAIndicator primarily enables you to determine whether the flight mode is upright or
inverted. The instrument will be pegged at 18+ units if uprjgiritd 0 units if invertedIf the
AOA indicatordisplaysneither of the above indications, the aircraftos im a steadystate spin.

Airspeed in a steadstate spin will either be stable or it will oscillate above and below a constant
airspeed.Airspeed above or below the characteristic range-IZDKIAS) indicates the aircraft

is in some other flight modeSteadily increasing airspeed above X3BS indicates the aircraft

will not reach a steadgtate spin and could develop into a hggreed spiral.

The turn needle will be fully pegged in the direction of the spin, but it does not provide other
information about the phase of flighEor example, the needle may also be fully pegged during
PSGs or a higispeed spiral'The turn needle, therefore, can only be relied on to indicate the
direction of rotation since the pilot may misinterpret visual cues dan@gxtreme

disorientation that often accompanies OCF.

You must reference the altimeter to determine how much "time" is available for recovery.
Remember, 600006 AGL i gsecdammended wimirGumlBtude foruncontrolled
ejection in the T6A/B.

104. OUT-OF-CONTROL RECOVERY
The proper recovergrocedurdrom a lossof-control situation depends upon an accurate
analysis of the conditionErroneous analysis and subsequent improper control inputs have often

resulted in the pilot worsening the sitioen and losing the aircrafttigure 213 presents an
overview of the typical OCF sequence.
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Stall AOA above stall OCF Recovery
Inputs
l Pro-Spin Controls
Departure  Aerodynamic loss of control occurs. OCF Recovery -
Inputs
l Pro-Spin Controls ;U
D
PostStall Gyrations AOA and turn needle pegge OCF Recovery > 8
Airspeed oscillating. | Inputs <
l Pro-SpinControls C_E
<
Incipient AOA and turn needle pegge_OCF Recovery >
Spin Airspeed oscillating. Inputs
SteadyState AOA and turn needle pegged_Anti -Spin >
Spin Airspeed steady or oscillating Controls
slightly.

Figure 1-13 OCF Sequence

The recovery procedure from the Stall, Departure, PSG, or Incipient Spin phaS¢RST
PCL - idle and SECOND, Control$ neutralize Any other control input will only aggravate
the situation.Even slight deviations from neutral may prevent recovery.

Since you may be thrown about the cockpit under varying positive and negative Gs and since
control forces will probably differ from thogeu normally experience, neutralizing the controls
may not be a simple mattem addition, your natural instinct upon losing control may be an
attempt to counter a roll with aileron, which will only make matters worse.

Visually, come inside the cock@ind neutralize the controls.
105. PILOT FACTORS DURING OUT -OF-CONTROL FLIGHT

Now that OCF aerodynamics and some design problems have been discussed, there are several
factors that affect a pilotds per thatshowdbe e wher
reviewed.

Time Distortion. Studies show the average pilot, under the stress of OCF, perceives time to be
passing about five times faster than it reallyTéis misconception leads to reluctance on the

pil otds part to maintain proper r elosteadethey contr
pilot feels the control iputs have been held long enough amcbvery should have taken place;

therefore, itmust be necessary toy something elsg thereby delaying or even preventing

recovery. The only sure way to avoid problems brought about by time distortion is to analyze
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the problem accurately, know the ainputs,aralf t 6 s r e
be patient.The altimeter will indicate when it is time to stop attempting recovery and eject from
the aircraft.

G-Force Distortion. G-force distortion, or perceived "seat of the pants" cues can cause you to
analyze a situation incorrectlyd apply improper recovery input®isregard perceived G
forces! Look at the instruments! Believe them!

Controllnputs. The pil otds natur al tendency usually wi
control application, primarily in the use of ailerortsor example, upon experiencing a wing
drop or roll during departure, the pilotds i ns

adverse yaw, aggravates the departure, and can lead to & bpipilot should visually check
the controldo ensureltey are in the correct position for recovery.

Seat Restraint OCF flight may cause the pilot to be thrown out of reach of the controls.
Keeping lap belts as tight as possible will help prevent this prolilewever, under heavy G
loads, reaching theontrols will take a definite effareven if thepilot is strapped in tight.
106. CONCLUSION

Every pilot must be prepared to handle uncontrolled flight.

Know the aircraft. Study the NATOPS Flight Manual.

Know the procedures. InadvertenDeparture fom Controlled FlighRecovery Procedures
must become second nature.

Power to Idle. Failure to do this can delay the recovery.

Neutralize the controls Upon losing controlsmultaneouslyposition controls to neutral until
recovery or a steadstate spi has been positively confirmed.

Be patient Hasty control applications can lead to troubldso, be patient with the control
inputs you have applied (i.e., neutral) when an aircraft experiences OCF.

Check the altimeterlf sufficient altitude is noavailable, EJECT. There is no reason to spend

the rest of your life trying to recover the aircraiio not waste time when you have made your
decision. If you have not recovered byd®0AGL and youhave notjeced you are extremely

time-limited, sihce the aircraft will impact the ground in less than 45 seconds

INTRODUCTIONS AND SPINS %15



CHAPTER ONE OUTT OFi CONTROL FLIGHT

THIS PAGE INTENTIONALLY LEFT BLANK

1-16 INTRODUCTIONS AND SPINS



CHANGE 1

CHAPTER TWO
UNUSUAL ATTITUDES AN D OUT-OF-CONTROL FLIGHT

200. INTRODUCTION TO OUT -OF-CONTROL FLIGHT

Intentional OCF maneuvers are conducted to enhance pilot proficiency in OCF redOGHy.
training shall only be conducted on NATOPS training flights, NATOPS check flights, or asjpart
of approved curriculum traing flights authorized by unit Commandingftoers or higher
authority. All intentional OCF maneuvers shall be done with a clearly defined horizon, clegy of
clouds. OCF maneuvers may be performed over an undercast cloud layer that does not e)ceed
4,500 ft AGL Clearing turns and the R&talling, Spinning, and Aerobatic Checklists shall bg
accomplished prior to initiating any practice OCF maneuydr maneuvers shall be recovered
above 000BAGL.

CAUTION

Rapid airspeed buildups may occur during OCF recovéanke
care when performinghaneuvers with the landing gear extended
and the flaps down to avoid overspeeds.

201. OUT-OF-CONTROL FLIGHT

OCF is the seemingly random motion of the airplane about one or morarad@sginatesfrom
a stalled conditionvhenthe inertial forces on thairplane exceed the aerodynamic control
authority. OCF usually results from stalls actcelerated or owdf-balanced flight or from stalls
where improper recovery control inputs agglied. OCF can be divided into three categories:

1. PostStall Gyrations (PSG) are the random motions of the airplane about one or more
axes immediatelyollowing a stall. A PSG can occur at normal flying speed (from an
accelerated stall) or at slaspeed following a normal stallThe PSG can be extended through
continuel application of posstall controls or misapplication of stall recovery controfs.

normal flying speeds, a PSG wilissipate kinetic energy so that the aircraft tends to slow to a
potential incipient spin conditionAt slow airspeeds, the pestall condition is accompanied by
flight controlsthat areneffectivecompared to the inertial forces preseRSGs may be
extremely violent and disorienting-heintuitive response of rapidly applying controls in all
axes inan attempt to stop the PSGgienerally ineffective or exacerbates the random motions.
PSGs are aggravated bgldingaft stick and rapid cycling of the rudder pedaspilot can
usually identify a PSG by notiregn uncommanded (and often rapid) aircrabtion about any
axis, an immediate feeling of losbntrol authority, stalled or neatalled AOA, random (usually
transient) airspeed and randtunn needle deflection.

2. Incipient Spinis the motion occurring between a PSG and a fully developed spin
Additionally, the reversal phase of a progressive spin is also an incipient/spyrstall can

progress to an incipient spin if steps are not taken to recover the aircraft at either the stall or PSG.
An incipient spin is a sphlike motion in which he aerodynamic and inertial forces are not yet in
balance, but where there is sustained, unsteady yaw rot#ma.result, an incipient spin is
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characterized by oscillations in pitch, roll, and yaw attitudes and rbtes incipient spin, the
nose ditude will likely fluctuate from the horizon to the vertical (nose down), the yaw rate will
increase toward the Stea®yate value, and the wings will rock about a nearly level attitude.
The incipient phase lasts approximately two turAgilot can usally identify an incipient spin

by noting stalled AOA, airspeed accelerating or decelerating towards a Stdd\Spin value,
and fully deflected turn needlé/isual indications are misleading and may lead to the false
impression of a Steadygtate Spin.

3. SteadyState Spinrmotion is considered to be OCF because control input in any one of the
three axes does not affect an immediate response about that axisvelop a Stead$tate

Spin in the T6A/B requires maintaining prepin control inputs durpthe incipient spin phase.
With such a dedicated effort required to develop a St&die Spin, one might conclude there is
no danger oénteringone inadvertently.Unfortunately, this is not the cas€here are several
documented instances (somesulting in mishaps) in which pilots have attempted to recover
from OCF in its earliest stages and because they used imgnaoedurés), forced the aircraft

into a spin. To identify a Steadystate Spin properly, the pilot must depend on certain cockpi
indications and avoid the natural instinct to rely on visual ckes.instance, hanging in the

straps while the aircraft is upside down and spinning around does not equate to an inverted spin.
Understanding of this extremely important point is soméwbacured by the owdf-date notion

that a "good" pilot can always depend on visual cues to determine what is happening to his
aircraft. To identify a Steadystate Erect Spin, one must note 18+ units (pegged) AOA, a
steadied airspeed of 1AB5 KIAS, anda fully deflected turn needldndications of an inverted
spin are 0 units AOA, airspeed 40 KIAS, and a fully deflected turn nedédlig.indications other
than these signify something other than a Stestdye Spin.

202. PROGRESSIVE SPIN

1. Discussion. This maneuver is introduced in order to familiarize the IUT with the OCF
characteristics and disorienting effects associated with a progressiye/isigim results from
misapplication of spin recovery control inpuReversal of rudder direction duriagsteadystate

spin while maintaining full back stick will result in a progressive sfihe progressive spin is
characterized by an initial increase in nolgavn pitch and spin rate, followed by a rapid reversal

in spin direction. The number of turng/hich occur pior to spin direction reversahries
depending upon the initial spin direction and

Spins to the left typically reverse after fewer rotations than spins initiated to theanghend to
bethe most intensely disorientingrlight departure investigations revealed that reversals
consistently occurred 1.5 to 2 turns after full opposite rud@e applied.Because of the
increased potential for disorientation, it is once again important phasize that the turn needle
is the only reliable indicator of spin direction.

The reversal phase also involves the motion which occurs between-statalgpins ithe
opposite direction and is similar to the incipient spin phdses reversal phase itnues for
several turns following initial reversal of spin directiofircraft motions during this phase
become oscillatory and airspeed may go as high as 175 KIAS.
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Recoveries initiated during the reversal phase were evaluated to determine the apttowery
procedureo be used in the event of intentional or inadvertent progressive spin Biaity.

neutral control and NATOPS argpin controlprocedurs were used to effect recoveries initiated
up to 2.5 turns after the reversal of spin directiecovery using the NATOPS af#pin
procedurewnas slightly more rapid thatheuse of neutral controls but was also evaluated as
having the potential for entry into a second progressive $pithe event of inadvertent
progressive spin entryhe neutral contrgbrocedureshould be applied while assessing the
aircraftods Inthe aydntthatoerovery hiasinot nccurred within two turnsyappl
proper NATOPS antspin controldo affect a rapid recoveryMinimum entry altitude for a
Progressive Spin maneuver is 19,08GL.

2. Procedures
a. Perform the procedures for a normal, erect spin entry in either direction.

b.  After stabilized steadgtate erect spin indications are achieved, smoothly apply full
rudder opposite thdirection of turn needle deflection while continuing to hold full
back stick.

c. Continue to hold these control inputs until the aircraftieashed the incipient spin
phasen theoppositedirection of the initial spirfno greater than 150 KIAS)
Recoer in accordance with titéATOPS Flight Manual Inadvertent Departdrem
Controlled Flight Procedures

203. OUT-OF-CONTROL FLIGHT RECOVERY

Recovery from PSGs and incipient spins (including the reversal phase of the progressive spin) is
accomplished throgh prompt, positive neutralization of flight controls in all axBatience and

the maintenance of neutral controls are vital, since an immediate aircraft response to neutralizing
may not be apparent to the pilat addition, cycling the controls or plying antispin controls
prematurely can aggravate aircraft motions and prevent recowamstling with the aircraft in a
PSGor incipient spin may delay or prevent recovery and increase altitude loss.

An important distinction must be made between stalls and QIEFF is preceded by a stall, but

a stallis not necessaril@CF. A stall by itself is mild and is associated with the partial or
apparent complete loss of control authority in one axis (almastsively the lateral axis as the
nose drops) OCF includes a rapid uncommanded motion that accompanies or follows a stall as
well as a more complete loss of control effectivené&all recoveryproceduresre not

appropriate for OCF and should be athaned once it has been determined that the aircraft has
departed controlled flightFor example, an Approach Turn Stall (ATS) that exhibits the normal
characteristic of the nosslown pitch should be recovered using the stall recoy@cedure If,
however, during the stall or recovery, the aircraft begins a rapid and uncommanded roll, the stall
recovery should be abandoned andautontrol recovery should be initiated (PCldle,

neutral controls, etc.).
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Just as important as the distinction betwstatis and OCF is the distinction between stestdye
spins and other categories of OCAfter neutralizing the flight controls, if cockpistrument
indicationsshowa steadystate spin has developed, the appropriatesaiti control inputsvill
ensuea more rapidecovery from the spin.
1. Recovery from OCF will be accomplished in the following manner:
a. PCL-Idle.
b.  Controls- Neutral.
NOTE
When positioning the controls to neutrialis not uncommon to
mistakenly positiorthe éevatorslightly aft of neutral.If the
aircraft is not recovering as expected, slowly feed in forward stick
until the neutral elevator position is reached andaiheraft
recovers.
c. Altitude - Check.
WARNING

If recovery from OCF cannot be accomplished 065AGL,
AEJECT! o

d. Recover from unusual attitude.
2. Ifin a steadystate spin, the following procedures véhsurea quicker recovery:
a. Gear, flaps, andpeedbrake- Retracted.
b. PCL-Idle.
c. Rudder- Full opposite to turn needle defleatio
d. Control stick
I Erect Spin Forward of neutral with ailerons neutral

ii. Inverted Spin Aft of neutral with ailerons neutral (up to full aft stick may be
used)
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WARNING

Application of power when not actually in a stesstgte spin will
resultin a rapid increase in rate of descent and airspeed.

e. Smoothly recover to level flight after spin rotation stops.
WARNING

Lower power settings reduce torque effect, restrict onset of rapid
airspeed buildup, and enhance controllahilitywever,departures
from controlled flight in close proximity to the grounthy require
rapid power addition upon owff-control recovery.

Positively neutralize the controls

This step will require your right hand and both feet and will, in all probability, reguuisual
check to confirm the controls at the neutral posititins possible that you will have to work
against stick forces to neutralizExperience has shown that neutralizing controls abruptly, but
smoothly, is more effective than doing so slowMisual confirmation of neutral stick is vital,
because the natural position to which your hand will fall is aft of neuttaltralizing the rudder
assumes the ability to reach the pedaist so easy if your harness is loose and grperience
negatve G forces.

Determine aircraft altitude

Scan the altimeter frequently, especially if the recovery is delayed.should always be aware
of the air cr noftvappreximately whih y @ @QLasod thekbarometric
altimeter.

Determine AOA, airspeed, and check turn needle

The purpose of this step is to ensthrat the aircraft is NOT in a steadtate spin.If the aircraft

is in anything other than a steastate spin, the correct recovery inputs have already been set
(neutral), and all thas required is to wait until the aircraft regains controlled flight to begin the
unusual attitude recoveryOnly if all three instruments indicate a steagdgte spin should any
form of antispin input be appliedA steadystate spin can normally beled out after noting

AOA and airspeedChecking the turn needle is required primarily to determine the correct
rudder to use if AOA and airspeed indicate a stestdte spin.Being upside down and rotating
does not necessarily equate to an inverted dpon.examplethe possible AOA valuefer a
steadystate spin in the -BA/B are 18+ units (pegged) or 0 unifdoting any other value
immediately indicates the aircraftnst in a steadystate spin and applying afgpin controls are
inappropriate.The same applies for any airspeed value other than zero (40 KIAS) or stabilized
between 12135KIAS. The steps of checking altitude, AOA, airspeed, and turn needle should
takeno more thamne to two second§igure 21).
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1. Altimeter

2. AOA

3. Airspeed

4. Turn Needle

Figure 2-1a T-6A Scan Pattern

-16400

29.92IN

1. Altimeter

2. AOA

3. Airspeed

4. Turn Needle

Figure 2-1b T-6B Scan Pattern
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If in a steadystate spinexecuteheappropriateanti-spin recoveryrocedure

Assuming a steadgtate spin, the controls at this point will be neuttalorder to execute the
appropriate spin recovery, use full rudder opposite the turn needle deflection and move the stick
a bit more forward.Recovery may take up to two more full turns.

After the aircaft regains controlled flighexecute unusual attitle recovery as appropriate.

Barringanycomplications, the aircraft will return to controlled fligitpeditiously The unusual
attitude that follows will in most cases be ndse. While maintaining the nosklew attitude,

check the position of the wys. If inverted, roll in the shortest direction to the upright position

and then complete the recovery by leveling the wings and commencing a smooth pullout, not to
exceed the aircraft G limits or 16 units AOA.

204. STALLS AND DEPARTURE

Stalls can be ¢agorized as either normal or accelerat@dchormal stall will occur when the
aircraft is in an unaccelerated flight conditiohhe primary warnings of an approaching
unaccelerated stall in the@A/B include:the stick shaker, decreasing airspeet ncreasing
AOA. Other indications may include airframe buffet (although somewhat more subtle) and
decreasing control effectivenes&n accelerated stall will occur in an accelerated flight
condition (increase@s), such as a pulip or level turn maneuvetAccelerated stalls exhibit
more severe characteristics than normal staéll§secondary stall" which may be experienced
while recovering from a normal stgBuch as those experienced periodically during the approach
turn stall recover), is actuallyan accelerated stalSuch a stall can be caused by the rapid
addition of powerincreasinghe aircraft AOA, and inducing a stall at a higher than normal
airspeed and G loading.

I f it is not the pil aidétsll warmgsech asistwknshakenors t al |
airframe buffet are experienced, then take immediate action to avoid theAstadins that

reduce AOA, such as relaxing back stick presssmmothly advancing poweeveling the
wings,andcentering thédall (RELAX, MAX, LEVEL, BALL) are all appropriate. If such

warnings are ignored, subsequent departure and PSGs are prd@edalpplication of stall

recovery controls may result in a departure from controlled fligNatcomplish T-6A/B

NATOPS Flight Manual stall recovens follows:

1. Reduce AOA- This may require a reduction in back stick pressure, or moving stick
progressively towards neutral, or moving stick forward of the trim position.

2. Advance PCL- smoothly, as required.
3. Use aileron and rudder, as require@imaintain wings level coordinated flight.

4. As flying speed is regained, smoothly increase back pressuhe oantrol stick to stop
altitude loss.
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Stall departure is normally recognized by rapid yawing and a-dos@ pitching movement,
usually tavard the direction of rudder inpuf.he departure will be followed by PSGs if the
controls are not neutralized promptlositively neutralizing the controls will cause the airplane
to recover from the stall departure, but may result in an ensuing Umitede from which the
pilot mustultimately recover.

205. POST-STALL GYRATIONS

If control inputs are held after the aircraft departs controlled flight, the aircraft will continue to
oscillate randomly about any or all axes in increasingly toseatitudes, which may or may

not develop into a spinFrom a 1 G departure, these oscillations are comparatively mild with a
roll in the direction of applied ruddeiVith ailerons applied opposite to rudder deflection, nose
low attitudes and faster roll e will result.

PSGs resulting from accelerated departures are similar, except initial roll rates will be higher
(assuming the same amount of rudder deflectibmkither caseneutralizing the controls will
affect rapid recovery, normally in a nekaw attitude. AOA and airspeed should be checked
prior to starting pullout.

206. SPIRALS

The spiral is characterized by a nésw attitude, high roll rates, and rapidly increasing airspeed.
A spiral may easily be confused with a spin if the pilot redi@gly on the interpretation of

outside references and fails to accomplish a proper analysis of the cockpit flight instruments.
Should the pilot misinterpret a spiral as a spin, it is highly unlikely thatspitti control inputs

will affect a successfuiecovery.

If performed to the left, the cockpit indications will initially look like those of a stestdie erect

spin, with AOA pegged, airspeed moving into the-13% KIAS range, and turn needle fully
deflected left. However, the aircraft is not statl. This becomes apparent if the spiral is

performed to the right, which makes the AOA hover riéat 6 units. Even when performed to

the left, the airspeed will soon accelerate through thelBXKIAS range and positively

indicate the aircraft is nah a spin Airspeed will continue to accelerate with a rapid rate of

rotation untilthe NATOPS Inadvertent Departure from Controlled Flight Procedares

performed After rotation stopsthe pilotwill recover from a noskw unusual attitude. Having

the power reduced to idle will help slow the rate of airspeed increase. Excessive airspeed creates
a strong tendency for the nose to pitch upwartdis tendency is exaggerated when the aircraft is
trimmed for a slower airspeedd., 120 KIAS). It is critical to emphasize that the pilot must stop

the roll and level the wings prior to allowing the nose to pitch upwahils will prevent a

rolling pullout, which imposes additional stress on the airfrafaglure to prevent a rolling

pullout could resultn structural failure of the aircraft dueasymmetical Gloading. On

pullout, ensure the wings are level by referencing the horizon and do not exceed 16 units AOA or
maximum Gs (altitude permitting).
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