
T-6B JPPT 1542.165A 
Simulator Event Briefing Guide 

C3102 
Briefing Guide 

(Worksheet) 
Planned Route: 

Takeoff: KNSE, Rwy 05 
Altitude: Working area limits 
Route: NMOA or Pelican, Brewton or Evergreen KNSE 
Training Device: OFT 

SYLLABUS NOTES:  
All maneuvers performed by the IUT will emphasize instructional procedures while maintaining pilot 
proficiency level from the rear cockpit.  Event shall be conducted using rear cockpit view

Not all the required plus (+) items are listed within the discussion points in the MCG. In order to 
accommodate the completion of all required items by EOB some items have been added or moved 
between the three events within the block. 

Use Abbreviated Simulator checklist to expedite becoming airborne. Once airborne all applicable 
checklist will be conducted from the quad-fold version. 

Special Syllabus Requirement: 
None 

Maneuvers to be performed IAW Contact FTI: 

a. Contact Unusual Attitudes

b. Aerobatics
o Loop      Video
o Cuban Eight      Video
o Immelmann     Video

o Split-S      Video
o Aileron Roll     Video
o Barrel Roll      Video
o Wingover      Video
o Cloverleaf      Video

c. Landing Pattern   (DIAGRAM)
o No-Flap Landing
o Takeoff Flap Landing
o Land Flap Landing
o AOA Pattern
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CNATRAINST 1552.165A IUT T-6B DAY CONTACT 
C3100 BLOCK  

IUT  GRADE SHEET          DATE __________________     INSTRUCTOR  __________________________ 

MEDIA:  OFT   VT- ________    BRIEF TIME: ________    NAME: _________________________________     EVENT:_______________ 

CTS 
REF 

MANEUVER 

MIF C3101 C3102 C3103 
1 GEN KNOWLEDGE / PROCEDURES 4+ X X X 
2 EMERGENCY PROCEDURES 4+ X X X 
3 HEADWORK / SITUATIONAL AWARENESS 4+ X X X 
4 BASIC AIRWORK 4+ X X X 
5 IN-FLIGHT CHECKS / FUEL MANAGEMENT 4+ X X X 
6 IN-FLIGHT PLANNING / 

AREA ORIENTATION 
4+ X X X 

7 TASK MANAGEMENT 4+ X X X 
8 COMMUNICATION 4+ X X X 
9 MISSION PLANNING / BRIEFING / 

DEBRIEFING 
3+ X X X 

10 GROUND OPERATIONS 4 
11 TAKEOFF 4+ X X X 
12 DEPARTURE 4+ X X X 
15 TURN PATTERN 3+ X 
16 LEVEL SPEED CHANGE 3+ X 
17 SLOW FLIGHT 3+ X 
18 POWER-ON STALL 3+ X 
19 LANDING PATTERN STALLS 3+ X 
20 EMERGENCY LANDING PATTERN STALLS 3+ X 
21 SPIN 3 
22 CONTACT UNUSUAL ATTITUDES 3+ X 
23 LOOP 3+ X 
24 AILERON ROLL 3+ X 
25 SPLIT-S 3+ X 
26 BARREL ROLL 3+ X 
27 CLOVERLEAF 3+ X 
28 IMMELMANN 3+ X 
29 CUBAN EIGHT 3+ X 
30 WINGOVER 3+ X 
31 SLIP 3 
32 POWER LOSS 3+ X 
33 PRECAUTIONARY EMERGENCY LANDING 3+ X 
34 PEL/P 3+ X 
35 ELP LANDING 3+ X 
36 VFR ARRIVAL / COURSE RULES 3 
37 LANDING PATTERN 3+ X 
38 NO FLAP LANDING 3+ X 
38 TAKEOFF FLAP LANDING 3+ X 
38 LDG FLAP LANDING 3+ X 
39 AOA PATTERN 3+ X 
40 WAVEOFF 4 
13 INSRUCTIONAL SKILLS / STUDENT 

MANAGEMENT 
3+ X X X 
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CHAPTER SIX 

LANDING PROCEDURES 

 

600. INTRODUCTION 

 

This chapter discusses the procedures and operations required for the T-6B to enter, land, and 

depart the landing pattern. 

 

601. LANDING PATTERN 

 

The landing pattern is a geometric racetrack-shaped course flown so that an approach and 

landing may be executed in a systematic sequence.  The landing line, the upwind leg, and the 

parallel downwind leg form the sides of the racetrack pattern.  These lines are joined together by 

the crosswind turn and by the approach turn at the downwind end of the pattern.  For purposes of 

clarity in this instruction, the landing pattern will be subdivided into three parts:  the pattern, 

approach, and landing. 

 

602. LANDING PATTERN TERMINOLOGY 

 

1. Visual Wing References 

 

a. Wingtip distance: Wingtip bisecting the intended point. 

 

b. ¾ Wingtip distance: Where the orange meets the white on the wing leading 

edge. 

 

c. ⅔ Wingtip distance:  Fuel cap. 

 

d. ¼ Wingtip distance:  Where the canopy rail visually bisects the wing. 

 

2. Initial Point.  A point over the ground at the appropriate distance from the runway as 

specified by the local SOP.  At this point the aircraft shall be at the altitude and airspeed specified 

by the local SOP. 

 

3. Break.  An overhead transition from cruise to the downwind configuration.  The break is 

basically an LSC conducted while in a turn. 

 

4. Break Altitude.  Consult local SOP or Course Rules. 

 

5. Pattern Interval.  Determine the number of aircraft and visually acquire each aircraft to 

determine the proper interval.  You have "interval" when any of the following conditions occur: 

 

a. The aircraft ahead of you is abeam or behind your wingtip AND has completed at 

least 90º of turn. 

 

b. The aircraft ahead has departed in accordance with local SOP or course rules. 

Cubic
Highlight

Cubic
Highlight
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c. At a tower-controlled field, the above conditions are met, AND you are cleared by the

controller.

d. If the preceding aircraft is a full stop or you are a break aircraft, the proper interval for

breaking behind another T-6 is 45º behind your wingtip.  Other break intervals are

specified by local SOP.

NOTE 

If following an aircraft conducting AOA approaches, your 

instructor will judge the proper interval for the crosswind turn. 

6. Upwind.  The extended runway centerline past the departure end.

7. Downwind.  That portion of the racetrack pattern offset from the runway in the opposite

direction of landing. 

8. Crosswind Turn.  The turn between upwind and downwind.

9. Abeam.  The position in the racetrack pattern opposite the intended point of landing at

pattern altitude. 

10. 180º Position.  The position in the racetrack pattern opposite the intended rollout point.

11. 90º Position.  The bisector between the 180 and intended rollout point.  The aircraft should

be 450 feet AGL (or ½ the pattern altitude in feet AGL) and perpendicular to the runway.  

Airspeed is dependent on the type of approach.  (Civilian equivalent:  Base Leg) 

12. Final.  The extended centerline of the runway with 1200-1500 feet of straightaway from

the rollout point to the runway threshold at an altitude between 100-150 feet AGL.  Airspeed 
is dependent on the type of approach. 

13. Intended Point of Landing.  This is the point on the runway where you intend for the

aircraft to touch down and allows you to stop the aircraft within the remaining length of the 

runway.  Intended Point of Landing is normally 500 feet past the runway threshold, or as defined 

by local SOP.  The Intended Point of landing may be changed as needed to account for unusual 

runway conditions such as a raised barrier or a displaced threshold. 

14. Touchdown Zone.  This is an area from the intended point of landing extending to 500

feet beyond that point.  Strive to make all landings in the Touchdown Zone.  Safe landings may 

be made outside the touchdown zone, either prior to the Intended Point of Landing or past the 

Touchdown Zone.  If unable to execute a safe landing (within the first 1/3 of the runway or as 

determined by local SOP), WAVE OFF. 

15. Aimpoint.  The aimpoint is a reference point at the approach end of the runway (usually

the runway threshold) used to fly the aircraft down final approach.  It is the point at the end of 
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the aircraft’s glidepath where the transition to landing should commence.  It is not the intended 

point of landing.  The aimpoint should remain fixed in the windscreen on final approach when 

the aircraft is on speed and altitude.  Stable airspeed, proper glide path, and a fixed aimpoint 

provide the consistency required for successful landing. 

16. The Extended Runway Centerline.  The extended runway centerline is the line over

which the aircraft should track while on the final approach to landing. 

17. Departure Interval.  You are number one for departure when past the departure end of

the runway (or as defined by local SOP), flaps up, and the aircraft upwind has either initiated 

the crosswind turn or raised the landing gear to depart. 

NOTE 

In order to depart, you do not have to be number one with 

interval, but you must be number one upwind.  There is a 

difference! 

603. OUTLYING FIELD ENTRY 

1. Description.  The outlying field entry (OFE) is a series of uniform procedures by which

aircraft enter the landing pattern. 

2. General.  Since numerous (5-10) aircraft may be using the same outlying field (OLF)

simultaneously, it is absolutely necessary that each aircraft conform to the same systematic 

pattern and standard operating procedures for safety and efficiency. 

3. Procedures.

a. Determine the duty runway.

b. Fly to establish the aircraft at the appropriate initial point.  At this point the aircraft

shall be:

i. on extended runway centerline and on runway heading.

ii. wings level.

iii. at break altitude (see local SOP).

iv. airspeed in accordance with local SOP.

c. When at the initial point, make the appropriate radio call.

d. Fly from the initial point towards the runway maintaining altitude and airspeed,

visually locate pattern traffic, and obtain wind information.
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4. Common Errors.

a. Not selecting the appropriate outlying field channel.

b. Not positioning the aircraft for the correct runway.

c. Incorrect voice report.

d. Not properly established at initial point.

e. Not establishing the proper break interval.

f. Continuing inbound for the break without two-way communications with the RDO.

604. THE BREAK 

1. Description.  The break is a procedure to transition the aircraft from normal cruise

configuration to the landing configuration and position the aircraft on the downwind leg 

(Figure 6-1). 

2. General.  The following procedures will prepare the aircraft for landing at a field.

3. Procedures.

a. Establish the proper interval in accordance with local course rules.

b. With interval, execute the break in accordance with local SOP.

c. Clear in the direction of turn, then roll into a 45º-60
o 
 AOB turn, reduce power (idle to

~10% torque), extend speed brake as required and maintain altitude.  AOB and

back-stick pressure will vary with wind conditions.  Trim for deceleration.

d. Verbally confirm airspeed below 150 KIAS on the ICS.  Lower the landing gear after
the IP has acknowledged the airspeed call.  “Below 150, Gear,” is the challenge, and
“Clear” is the response.

e. Halfway through the break turn, adjust the angle of bank to establish a ¾  - 1 wingtip
distance on downwind.

f. Slow to 120 KIAS, maintaining break altitude, trimming right rudder and up elevator

for deceleration.

g. Approaching 130 KIAS, retract the speed brake if extended, lower the nose and

descend at 120 KIAS to pattern altitude (as directed by local SOP).  No sooner than

wings level on downwind, lower the flaps to the desired setting.
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Figure 6-1  Landing Pattern 

h. Level off at pattern altitude using the P.A.T. principle:

Power.  Approximately 31/42/52% torque for NF/TF/LF setting. 

Attitude.  Stop the descent by initially setting a slightly nose-up attitude immediately 

followed by the 120 KIAS level flight attitude. 

Trim.  Re-trim. 

i. Once established on downwind with the flaps at the desired setting, conduct the

Before Landing Checklist.

4. Common Errors.

a. Not establishing proper interval.
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b. Poor attitude/altitude control in turn.

c. Not trimming right/up for deceleration.

d. Not maintaining break altitude until reaching 120 KIAS.

e. Descending below pattern altitude once established on downwind.

605. LANDING PATTERN 

1. Description.  N/A

2. General.  The pattern is the portion that commences with the break, the takeoff

following a touch-and-go or wave-off, and ends at the commencement of the approach 

turn (Figure 6–1).  The following will be observed in the pattern: 

a. 30º AOB is desired with 45º AOB as the maximum.  If a turn of greater than 45
o 
AOB

is required; wave-off.

b. 120 KIAS with gear down and flaps up during upwind and crosswind.  Configure and

complete the Before Landing Checklist once established on downwind.  Trim.

c. Crosswind should not normally be initiated until past the departure end of the

runway with interval.  Comply with local SOP.

606. APPROACH 

1. Description.  Make a descending 180º balanced turn to final in the No-flap, TO-flap, or

LDG-flap configuration. 

2. General.  The approach is the portion that commences at the 180º position and ends with

a full stop landing, touch-and-go, or wave-off.  This type of approach develops the student’s 

judgment and ability to control airspeed with nose attitude and rate of descent with power, 

while tracking a prescribed pattern over the ground under varying wind conditions.  It develops 

consistency in landing the aircraft on or near the intended point of landing. 

NOTE 

Pattern interval will be established in the break or crosswind turn 

and will not be corrected by variance of the approach from the 180 

to final.  If proper interval cannot be maintained:  Wave off. 

a. Downwind.  The downwind leg is flown at pattern altitude, at ¾ - 1 wingtip

distance (WTD) as required from the runway centerline at 120 KIAS.  WTD

utilized on downwind should allow for a ~30
o 

AOB turn to final, accounting for

winds and flap setting.  Once established on downwind, lower the flaps as
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required and execute the Before Landing Checklist.   Add power as required to 

maintain 120 KIAS:  No Flap ~ 31%, TO-flap ~ 42%, LDG- flap ~52%.  Torque 

settings utilized will vary based on aircraft weight.  As power is added, right rudder 

trim is required. 

NOTE 

In perfectly calm wind conditions, the downwind heading 

(reciprocal of runway heading) will maintain the proper spacing 

once a ¾ - 1 WTD has been established.  However, this is not 

true when a crosswind exists.  If there is a crosswind, the 

aircraft will have to be angled (crabbed) sufficiently into the 

wind to prevent drifting into or away from the runway.  It is not 

uncommon to have to alter the downwind heading as much as 

15º to maintain proper spacing abeam the runway. 

b. Transition.  The actual position where the transition is initiated and torque settings

utilized will vary based on conditions such as winds, weight and aircraft

configuration in order to maintain airspeed.  Initiate the transition no sooner than

when abeam the intended point of landing, but early enough to arrive at the 180

position with the proper approach speed and the aircraft in a trimmed condition.

Under calm wind conditions, the transition occurs approximately 4-7 seconds past

the intended point of landing.  Begin the transition by reducing power smoothly

towards the desired power setting, setting the appropriate attitude, and trim left

rudder and up elevator.  Torque settings are approximately 14/15/18% for No-

flap/TO-flap/LDG- flap (NF/TF/LF) landings respectively.  A no-flap landing will

not require a transition (power reduction) until the 180.

c. The 180.  This is the position on the downwind leg from which the approach turn

is commenced, and is the point opposite the intended rollout point.  Upon reaching

the 180, commence the approach TURN by simultaneously lowering the nose to

the 120/115/110 KIAS (NF/TF/LF) approach attitude and smoothly turning toward

the 90º position.  Due to the transition power reduction, lowering the nose is

necessary to capture the desired airspeed.

NOTE 

At no time during the approach turn should you slow below 
onspeed AOA (amber donut AOA indication).  If at any time you 
slow below onspeed AOA (green chevron AOA indication), trim 
nose down and add power to increase airspeed.  It is not uncommon 
to require greater than 120 KIAS in the approach turn in the NF 
configuration in order to prevent slowing below onspeed AOA. 

The pitch attitude of the aircraft in a LDG-flap approach is lower than in a no-flap 

approach.  Initially a good sight-picture is 2/3 ground, 1/3 sky for a LDG-flap and 

1/2 sky, 1/2 ground for a no-flap landing.  The no-flap approach will typically
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require a slightly steeper angle of bank and further power reduction to achieve the 

proper racetrack pattern checkpoints.  Maintain balanced flight.  Re-trim as 

necessary.  Do not skid or slip the aircraft through the turn.  One of the most 

important concepts to understand is that every approach must be started from the 

same relative position. 

The runway is a landmark.  Pilots are encouraged to look at it frequently.  Also, 

objects on the ground should be used as pattern checkpoints so as to fly the same 

consistent path over the ground regardless of wind.  When ground checkpoints 

around the pattern are available, they can be used in getting to the final checkpoint, 

the runway.  The more experience you have, the more you will look out the canopy 

to compensate for abnormal conditions.   

After starting the approach turn: 

i. TALK, give appropriate 180 call in accordance with SOP.

ii. Commence a comprehensive scan of instruments and external references.

Instruments: 

Airspeed - Adjust attitude and trim to obtain proper airspeed. 

VSI -  Adjust power to ensure approximately 800 fpm descent. 

AOB - Approximately 30 degrees (do not exceed 45 degrees). 

Altimeter - Ensure aircraft will arrive at the 90 at 450’ AGL.  

External: 

Visualize an oval track over the ground that arrives on extended centerline 
1,200-1,500 feet from the runway threshold, and fly that track.  When available, 
utilize landmarks for the 90. 

When external cues are limited (at night, over water or low visibility), you will need 
to increase the instrument scan. 

d. The 90.  The 90º position is a fixed position at the midpoint of the approach turn at

which the aircraft’s heading is 90º from the runway heading.  The aircraft should

pass through this position at 120/115/110 KIAS (NF/TF/LF) and 450 feet AGL or ½

the pattern altitude in feet AGL.  (Figure 6-2).

Continue to fly the aircraft from the 90º position and anticipate a rate of turn which 
will enable you to intercept the extended runway centerline with 1200-1500 feet of 
straightaway from the threshold, 100-150 feet AGL, and wings level.

After the 90 position, begin to decelerate to the final approach speed of 110/105/100 

KIAS (NF/TF/LF).  If on profile at the 90º position, a slight power reduction will be 

required in order to initiate deceleration once wings level on final.  Trim left rudder  

and nose up.  Check and report on the ICS IAW local SOP. 
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The need for corrections in the approach must be recognized as soon as possible and 

the actual corrections must be small to avoid over correction.  Although power 

controls the rate of descent and the nose attitude controls the airspeed, it must be 

remembered that the combination of attitude (nose and wing) and power work 

together to produce aircraft performance.  Any change in attitude (nose or wing) to 

maintain the proper glidepath will require a corresponding change in power.  No 

written outline can effectively state all possible errors in a landing approach.  The 

procedures that are utilized to correct for deviations from the desired 

altitude/airspeed are those learned on your first flight.  Remember, the combination 

of attitude and power work together to produce aircraft performance. 

Figure 6-2  90° Position 

e. The "final" (or “groove”) is that final portion of the landing approach, beginning 
at a point 1200-1500 feet from the runway threshold at an altitude of 100-150 feet 
AGL where the aircraft is first aligned, wings-level and ends with the landing 
transition.  The length of the straightaway should provide 8-10 seconds prior to 
landing (Figure 6-3).

The entire pattern to this point is designed to position the aircraft to intercept the 

glideslope in the “groove.”  The power and/or attitude must be adjusted and 

readjusted in order to achieve and maintain a constant rate of descent, and also to 

stabilize the glideslope “picture.”  Power required will vary with wind conditions. 
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Figure 6-3  The "Groove" 

In order to fly a good approach, it is important to solve lineup problems early.  

After rolling out on straightaway, if the centerline is not between your legs, correct 

immediately and positively.  Implement any required crosswind corrections to 

maintain centerline using the wing-low, top rudder method described in the 

crosswind section of this chapter.  Following this correction, continue to scan 

lineup, making small corrections as necessary.  Do not ease yourself to centerline, 

or a counter-correction will have to be made close to the touchdown point of the 

runway. 

Rolling wings level while aligning the airplane with the runway centerline, the nose 

attitude should be maintained and a reduction in power (approximately 2-5% torque 

depending on configuration and wind conditions) will be necessary to compensate for 

the increase in lift.  Slight adjustments in pitch, changes of nose attitude, and power 

may be necessary to maintain the descent attitude while gradually decelerating.  

When the nose attitude and airspeed have been stabilized, the airplane should be re-

trimmed to relieve the pressures on the controls.  Do not slow below 110/105/100 

KIAS or on speed AOA until commencing the landing transition.  Crosscheck 

airspeed with AOA.  At higher aircraft weights, higher airspeeds may be required to 

maintain no slower than on speed (amber donut) AOA indication.   

To maintain a constant glideslope, it is necessary to maintain a fairly constant 

airspeed and rate of descent.  Given that the aircraft has a constant attitude for each 

airspeed, power, and configuration combination, we will be able to reference the 

nose position to glideslope and aimpoint.  Mentally superimpose our symbolic 

aircraft on the glideslope and you should see that by maintaining airspeed 

(meticulously) and a constant sight picture of the aimpoint, you will maintain a 

constant rate of descent to land in a predictable area of the runway. 

If your airspeed is "locked on" and your aimpoint appears to be rising in the HUD/ 

windscreen, your aircraft is falling below the desired glideslope.  Add power, raise 

the nose to maintain airspeed and fly back up to the glideslope.  Anticipate a slight 

power reduction when back on glideslope and lower the nose to the approach 

attitude to reestablish the rate of descent. 
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Conversely, if your aimpoint disappears beneath the nose and airspeed is "locked 

on," you have flown above the glideslope and need to reduce power.  Lower the 

nose, thereby increasing the rate of descent while maintaining airspeed.  Anticipate a 

slight power addition once reestablished on glideslope and readjust the nose attitude 

to "set" the desired rate of descent (Figure 6-4). 

Figure 6-4  Aimpoint 

Balanced flight must be maintained throughout the approach.  An unbalanced flight 

condition increases the stalling speed, gives an erroneous impression of the flight 

path of the aircraft, and may cause difficulty during the subsequent landing 

transition, touchdown, and/or landing rollout.  Fly the aircraft smoothly; avoid 

sudden or erratic control movements.  Remember, good basic airwork and proper 

trim are mandatory in the approach.  The proper amount of rudder and up elevator 

trim will enable the aircraft to "fly itself" with very little control pressure.  The key 

to a good landing is a good approach. 

f. There are five general areas to consider in flying a good approach.

i. SCAN.  A rapid integrated scan pattern is a necessity.  The scan includes the

landing environment, as well as scan of aircraft instruments for an accurate

appraisal of the pilot’s present situation.  Anticipation of trends and early

corrections can then be made.

ii. FUNNEL EFFECT.  Because of the cone shape of the straightaway/groove,

large corrections may be made while far out, and small corrections in close.
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iii. COUNTER-CORRECTION.  For every correction that is made, there will

be a counter-correction necessary to achieve stability.  The overall goal is to

achieve stability of attitude and rate of descent, and cross the runway at a

precise altitude on the centerline of the landing area.  Stability of the above

factors must not be construed to mean that power and controls are necessarily

stable.  Smoothness comes from recognizing errors early through a rapid

scan, and being able to make a small correction before the aircraft deviates

outside of the cone.

iv. AIRSPEED AND AOA.  Cross check airspeed with AOA.  At higher aircraft

weights, higher airspeed may be required to prevent slowing below on-speed

AOA (amber donut) indication.  Above 700 to 800 pounds of fuel,

approximately 3-5 knots above the 120/115/110 approach turn airspeeds may

be required.  Be alert and halt excessive sink rates with coordinated power and

trim inputs.  Heavy aircraft are less responsive to pitch and power changes,

and develop sink rates quicker than light aircraft.

v. Gusty Wind Conditions.  Increase the final approach airspeed by one-half

the gust factor, up to a 10 knot increase.  Gusty winds do not affect final turn

airspeeds.  Realize that the aircraft may float farther than normal in the flare

prior to touchdown due to the extra airspeed.

The glideslope (altitude) is controlled primarily with power, and the attitude/ 

airspeed primarily with the stick, but it cannot be overemphasized that there 

must be a coordinated use of both in any correction.  In analyzing a situation, 

there are two basic elements to be considered:  speed (either fast or slow) and 

altitude (either high or low).  There are many possible combinations of these 

elements, which will compound the error analysis and correction.  The 

following is a list of the most common deviations and corrections to ensure the 

"perfect approach," Figure 6-5. 

(a). HIGH - To correct a high situation, reduce power slightly and lower 

the nose to maintain airspeed with nose attitude.  Power should be 

reduced, because it is probably why the aircraft got high in the first 

place.  Do not reduce power excessively.  DO NOT attempt to correct 

for being high once over the runway.  Attempting to do so will result in 

a hard landing, which could cause structural damage to the aircraft. 

(b). LOW - To correct a low situation, add power and raise the nose to 

maintain airspeed.  The nose attitude correction is vital.  Attitude must 

be adjusted if the correction is to be timely.  Adding power alone will 

merely accelerate the aircraft. 

(c). FAST - To correct, reduce power slightly while simultaneously 

applying slight backpressure on the stick.  Readjust power when the 

aircraft decelerates to the proper airspeed. 
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(d). SLOW -  Most importantly NEVER accept being Slow.  To correct, 

add power and apply forward pressure to the stick to increase airspeed.  

Reduce power and readjust nose attitude when the aircraft reaches the 

proper airspeed. 

 

 
 

Figure 6-5  Glideslope Corrections 

 

3. Procedures. 

 

a. Downwind leg 

 

i. Once established on downwind, lower the flaps as required and perform the 

Before Landing Checklist.  Report the Before Landing Checklist complete over 

the ICS.   

 

ii. Maintain proper downwind, parallel to the runway at ¾ - 1 wingtip distance, 

pattern altitude, and 120 KIAS, using approximately 31% torque for NF, ~42% 

T/O Flap, ~52% LDG Flap.  TRIM. 
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b. No sooner than the abeam position, TRANSITION.

Reduce power as required – approximately 15/18% (TF/LF) respectively. 

TRIM  left rudder for the power reduction and nose up for deceleration. 

c. 180º Position

i. Opposite the intended rollout position, (if executing NF landing reduce power to

approximately 14%) simultaneously lower the nose approximately 2-3 degrees

to the NF/TF/LF approach attitude and capture 120/115/110 KIAS respectively.

ii. TURN towards the 90º position using approximately 30
o
 AOB.

iii. TALK:  Make appropriate radio transmission.

iv. Make necessary corrections throughout the approach using power to control

rate of descent and nose attitude to control airspeed and AOA.

v. Re-trim the aircraft throughout the approach.

vi. Vary AOB and power as necessary to arrive at a proper 90º

position;120/115/110 KIAS, 450 feet AGL or ½ the pattern altitude in feet

AGL, perpendicular to the runway.

vii. Intercept the extended centerline with 110/105/100 KIAS, 1200-1500 feet of 
straight away from the threshold, and 100-150 feet AGL, wings level.

d. Final

i. Maintain pitch attitude while making a slight power reduction.  Aimpoint should

be about 1/2 way up the windscreen.

ii. Maintain aimpoint (control stick) and glidepath (power).

iii. Gradually decelerate using a very slight power reduction.  Trim nose up slightly.

iv. Maintain runway extended centerline using wing low and top rudder.

v. Scan windsock to determine wind direction and velocity.

vi. Visually check and verbally confirm gear down IAW local SOP.

vii. Do not slow below final airspeed until commencing the landing transition.
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Figure 6-6  Landing Pattern From Downwind Leg to Landing 

4. Common Errors.

a. Not flying all checkpoints.

b. Not maintaining the appropriate airspeed and altitude profile at the 90º and on final.

c. Spotting the deck.

d. Not checking RDO waveoff lights.

607. LANDINGS 

1. Description.  Land smoothly on the main-mounts at the intended point of landing on

runway centerline. 
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2. General.  Landing is divided into three phases:  1) Landing Transition, 2) Flare and 

Touchdown, and 3) Landing Roll.  Each of these phases serves as a transition from the previous 

phase to the next.  The landing transition serves as the transition from final to the flare; the 

descent rate on final is drastically reduced as the flight path becomes near horizontal in the flare.  

The flare is used to reduce energy in the transition from final to landing airspeed.  The landing 

roll serves as the transition from landing to taxi.  Airspeed is reduced straight-ahead on the 

runway until at safe taxi speed. 

 

Landing Transition.  Start power reduction and reduce descent rate.  Power reduction reduces 

energy and helps prevent level-off as aimpoint is shifted.  On final the aimpoint was held in a 

constant position on the windscreen.  Approaching the threshold, (for a 150’ wide runway when 

the width of the runway fills the windscreen, or approximately 10-20 feet AGL) descent rate is 

reduced by shifting the aim point progressively further down the runway.  Using smooth aft 

elevator, shift the nose of the aircraft, and thus the aimpoint, toward the middle of the runway 

and then towards the far end of the runway.  Shift your eyes at the same time, preventing you 

from spotting the deck (making a hard landing) and this will also help you see minor 

deviations in lineup and drift.  A common error is not shifting the aimpoint resulting in an 

abrupt flare, flat landing or worse, touching down with a nose-low attitude.  As descent rate and 

airspeed decrease, power is slowly reduced (towards idle in the flare). 

 

Flare and Touchdown.  In the flare, back-stick pressure is slowly increased until the proper 

landing attitude is reached as power is reduced and airspeed decreases.  Your eyes should 

remain at the far end of the runway, using your peripheral cues and judging the descent rate of 

the plane as you modulate the power and elevator control inputs.  The landing attitude is the 

same as the take-off and slow-flight attitude.  As descent rate and airspeed decrease, the aircraft 

gently settles onto the runway.  Ensure PCL is idle at touchdown.   The aircraft may yaw to the 

right with power reduction, utilize left rudder to maintain alignment with the runway. 

 

The aircraft will be in a slight descent or level flight depending on altitude, airspeed, power 

setting, and rate of deceleration.  Use caution to avoid excess back-stick which could lead to a 

climb in the flare.  As the nose rises, forward visibility is reduced and peripheral vision 

becomes the key factor in height and drift assessment.  Touchdown is simply an end to the flare 

and should occur as landing speed is attained. (Roughly 7 KIAS below airspeed on final). 
 
Flare at a rate proportional to the rate of descent.  For example, higher descent rates require 

faster application of back-stick to attain normal descent rate prior to touchdown and prevent 

a firm landing.  Similarly, a lower than normal descent rate requires slower control stick 

movement to prevent a high flare. 
 

Maintain crosswind controls (wing-low) throughout the flare.  As the airspeed decreases 

towards landing speed, use additional aileron and rudder deflection to maintain runway 

alignment.  Crosswind controls increase drag, rate of deceleration, and stall speed. 

 
In the flare, power can compensate for errors in judgment.  Faster or slower power reductions 

can compensate for errors made in the landing transition and early flare.  Apply power and go- 

around any time the controls feel mushy, the aircraft experiences an approach-to-stall 

indication, or if an excessively long touchdown will occur. 
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Crosswind controls must be held through touchdown and landing roll to prevent the upwind 

wing from rising and the aircraft from skipping.  With significant crosswinds, expect the 

upwind main gear to touch down before the downwind main gear. 

 

If power is used during the flare, retard the PCL to idle at touchdown. 

   

After touchdown on a full-stop landing, slightly relax back-stick pressure and allow the 

nose gear to settle onto the runway.  Avoid banging the nose gear. 
 
Ensure your feet are not on the brakes when the aircraft touches down. 

 

Landing Roll.  With the nose gear on the runway and below 80 KIAS, smoothly apply 

brakes and increase back-stick pressure.  This increases weight on the main gear and helps 

prevent the nose gear from digging in, however, do not allow the nose gear to lift off the 

runway.  Continually increase back-stick and brake pressure as the aircraft decelerates.  

Always brake in a straight line; do not turn and brake.  Maintain directional control with 

rudder and/or brakes.  Use caution to avoid over-controlling when applying brakes. 

 
Maintain crosswind controls throughout the landing roll.  As the airspeed decreases, 

crosswind control deflection must increase to achieve the same effect.  Proper use of aileron 

prevents a crosswind from lifting the upwind wing.  When rudder effectiveness is lost, full 

aileron deflection may be necessary. 

 
Confirm N1 reduction from 67-60% shortly after main gear touchdown (approximately 

4 seconds). 

 
Do not select NWS until the aircraft is at normal taxi speed.  Center rudder pedals before 

selecting NWS.  At higher speeds, NWS is extremely sensitive.  Before reaching taxi speed, 

use NWS only if directional control cannot be maintained with rudder and brakes. 

 
If you encounter nose wheel shimmy during the landing roll, apply back-stick pressure to 

relieve weight on the nose wheel, and then gently release pressure to reestablish nose wheel 

contact with the runway.  If condition persists, reapply back-stick pressure.  Strong crosswinds, 

a low strut, or a low runway condition reading (RCR); for example, wet or icy runway, all 

influence controllability after landing. 
 

The physical limitations of the tire and brake system make it extremely difficult to consistently 

achieve optimum braking action, particularly at high speeds as lift reduces the weight 

component.  A single, smooth application, with increasing pressure as airspeed decreases, 

offers the best braking potential.  At speeds below 80 KIAS, the chances of approaching 

optimum braking action are greatly increased.  Use caution when braking at speeds above 80 

KIAS.  Do not allow the wheels to lock during braking.  Once a wheel is locked, it may be 

necessary to completely release brake pressure to allow wheel rotation. 

 
At taxi speed, engage the NWS prior to initiating turns.  Do not complete any After Landing 

Checklist items until clear of the runway. 
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Touch-and-Go Landing.  When making touch-and-go landings, utilize the P.A.T. principle by 

smoothly applying the power to MAX without delay, hold the landing attitude, and trim nose down 

to reduce stick forces as the aircraft accelerates.  Relaxing too much forward stick pressure on the 

go could cause nose wheel shimmy, and should be avoided on all Landings.  Anticipate the need 

for right rudder pressure as the engine spools up.  As power becomes available following engine 

spool-up, and with 85 KIAS minimum, raise the nose to the takeoff attitude and allow the aircraft 

to smoothly take off.  Once a positive rate of climb is confirmed, retract the flaps (leave gear 

down).    

Re-trim and climb out at 120 KIAS.  When number one upwind with interval, make a crosswind 

call on the radio (as required) and commence a turn to the downwind leg using 30-45° AOB.  

Fifty feet prior to pattern altitude, begin the transition to level off at pattern altitude by reducing 

power to approximately 31% torque, then lowering the nose to maintain 120 KIAS and trim. 

NOTE 

Retraction of flaps from the TO to the UP position is not 

recommended below 110 KIAS to preclude the aircraft from 

settling back to the runway.  However, there is no minimum to 

raise the flaps from the LDG to the TO position. 

3. Procedures.

a. Landing Transition to Touchdown

i. Approaching touchdown (5-10’ AGL) smoothly reduce PCL towards idle.

ii. Coordinate gradual back-stick pressure to land smoothly on the main mounts in

a nose-high attitude.  No higher than T/O attitude (~8 
o 
nose high) to preclude a

tail strike.

b. Roll-out

i. Maintain flared back-stick pressure.  As speed decreases you will feel a

corresponding loss of lift.  As the nose begins to settle, slightly reduce

back-stick pressure and allow the nose to smoothly touch down.

ii. Maintain directional control using rudders only.

c. Full-Stop Landing

i. Smoothly move the PCL to idle.  Smoothly lower the nose gear to the runway

once airspeed is below 80 kts.

ii. With the nose gear on the runway and below 80 kts, smoothly apply brakes

and increase back-stick pressure.  This increases weight on the main gear and
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helps prevent the nose gear from digging in, however, do not allow the nose 

gear to lift off the runway.  When executing a normal full stop landing, check 

airspeed and verbalize “Airspeed below 80 kts” before initiating smooth 

braking.  Use the double the board method to determine approximate 

appropriate airspeed control during a normal full stop landing roll.  Speed 

should be between 60-70 kts with three thousand feet remaining (3 board), 

40-50 kts with 2000 feet remaining (2 board) and 20-30 kts with 1000 feet 

remaining (1 board).  If these speeds cannot be met, execute a touch and go 

with sufficient runway remaining based on the TOLD.  Maintain aircraft 

control while expediting rollout to the end of the runway.  Turn off the 

runway once the aircraft is safely under control at taxi speed. 

 

iii. Continually increase back-stick and brake pressure as the aircraft decelerates.  

Always brake in a straight line; do not turn and brake.  Maintain directional 

control with rudder and/or brakes.  Use caution to avoid over-controlling when 

applying brakes.  Confirm N1 reduction from 67-60% shortly after main gear 

touchdown (approximately 4 seconds). 

 

iv. Do not select NWS until the aircraft is at normal taxi speed.  Center rudder 

pedals before selecting NWS.  At higher speeds, NWS is extremely sensitive.  

Before reaching taxi speed, use NWS only if directional control cannot be 

maintained with rudder and brakes. 

 

d. Touch-and-Go Landing 

 
i. Move PCL to full forward without delay.  As power becomes available 

following engine spool-up, apply right rudder, and with a minimum of 

85 KIAS raise the nose to the takeoff attitude. 

 
ii. Execute a normal takeoff.  Once a positive rate of climb is confirmed, 

raise flaps from LDG to TO (if applicable), and once airspeed is 110 

KIAS minimum, retract the flaps (leave gear down).  Trim. 

 
iii. As airspeed approaches 120 KIAS, reduce power to 60-70% and climb 

straight ahead. 

 
iv. Once trimmed at 120 KIAS and with proper interval, make the crosswind 

radio call and begin the crosswind turn using approximately 35 degrees AOB. 

 
v. Rollout on downwind with ¾ - 1 WTD spacing from the runway. 

 
vi. 50 feet prior to pattern altitude, transition to level flight by reducing power 

to ~31%. 
 
vii. Once established on downwind, complete the Before Landing Checklist. 
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4. Common Errors. 

 
a. Uncoordinated transition with power reduction and nose attitude, resulting in a 

rapid or late flare. 

 
b. Landing too short or too long. 

 
c. Floating, ballooning, bouncing and full-stall landings. 

 
d. Excessive sink rate due to excessive power reduction.  

 
e. Not executing a wave-off for any unsafe condition. 

 

608. CROSSWIND APPROACH 

 

1. Description.  Compensate for crosswinds in the landing pattern to maintain the normal 

ground track. 

 

2. General.  All pilots should be able to assess crosswinds and understand how they affect 

pattern operations.  The proper application of crosswind controls is essential to executing 

landings.  Consider using TO Flaps if crosswinds are greater than 10 knots or during gusty 

wind conditions.  Consider using no flaps if crosswinds are greater than 20 knots and landing 

distance is not a factor. 

 

Overshooting.  Overshooting crosswinds will cause the aircraft to fly a track outside the 

normal final ground track.  Ground speed in the final turn will be higher than normal.  As a 

result, slightly lower than normal power settings and slightly more angle of bank will be 

required around the final turn to compensate for a higher required rate of descent. 

 

 
 

Figure 6-7  Overshooting Crosswind 
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Undershooting.  Undershooting crosswind will cause the aircraft to fly a track inside the 

normal final ground track.  Ground speed in the final turn will be lower than normal.  As a 

result, slightly higher than normal power settings and slightly less angle of bank will be 

required around the final turn to compensate for a lower required rate of descent. 

Figure 6-8  Undershooting Crosswind 

In order to maintain a particular track or desired path over the ground, it will be necessary to 

“crab” or turn into the wind slightly.  Therefore, when climbing out upwind or flying downwind, 

to maintain the desired path over the ground, you must crab into the wind slightly (Figures 6-9 

and 6-10). 

Figure 6-9  Crabbing 
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Figure 6-10  Desired Path 

Final Turn.  The normal Angle of Bank used at the start of the final turn should be 

approximately 30°.  For overshooting winds, increased bank may be required to avoid 

overshooting final.  While 45° of bank is acceptable if required, caution must be exercised as stall 

speed increases with increasing bank angle.  Do not exceed 45° bank during the final turn.  

If bank required to complete the final turn is greater than 45°, initiate a waveoff. 

For undershooting winds, you may be required to use less bank to avoid angling on final and 

rolling out too close to the runway.  Vary the angle of bank, power setting, or both in order to 

arrive at the extended runway centerline 1200-1500 feet from the runway threshold, and 100-150 
feet of altitude at the proper airspeed. 

NOTE 

It is imperative to roll out at a proper distance from the runway to 

ensure enough time to assess the crosswinds and apply proper 

crosswind controls. 

During gusty wind conditions, increase final approach airspeed by 

½ the gust factor up to a 10 knot increase.  For example, with 

8 knots of gust, increase final approach airspeed by 4 KIAS. 

Final.  After rolling out on final, utilize aileron inputs to maintain the aircraft on extended 

runway centerline, and rudder to maintain aircraft alignment with the runway.  Additional power 

will likely be required for the increased drag caused by aileron and rudder inputs. 
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Wing-low.  After rolling out on final, transition to the wing-low method by 

applying: 
 

a. Aileron into the wind as necessary to keep the aircraft from drifting left or right of the 

runway centerline. 
 
b. Rudder deflection to align the longitudinal axis of the aircraft with the runway. 
 
c. Additional power, as required, to counteract increased drag due to cross controls. 
 
d. Maintain wing-low control inputs throughout flare and landing roll out or 

touch-and-go. 

 

3. Procedures 
 

a. Crab into wind on the downwind to establish proper WTD from runway centerline.  
 

b. Adjust power and bank angle to fly a normal ground track in the final turn. 
 
c. Execute a waveoff if unable to avoid overshooting final without using more than 

45° angle of bank. 

 

d. Upon intercepting the extended runway centerline after rolling out on final, observe 

the magnitude of drift and establish the proper correction. 

 

4. Common Errors 

 

a. Not recognizing when a crosswind exists. 

 

b. Utilizing improper crosswind control inputs. 

 

c. Not executing a waveoff when appropriate. 

 

609. CROSSWIND LANDING 

 

1. Description.  Compensate for crosswinds and land smoothly at the intended point of 

landing on runway centerline. 

 
2. General.  Throughout the final, flare and touchdown, the aircraft should track in a straight 

line down the runway.  The application of crosswind correction must be continued as necessary 

during the landing transition and flare to prevent drift.  Since airspeed decreases as the flare 

progresses, the flight controls gradually become less effective; as a result, the crosswind 

correction being held will become inadequate.  When using the wing-low method, it is necessary 

to gradually increase deflection of aileron into the wind as the aircraft decelerates.  As torque 

decreases, the nose of the aircraft will yaw right.  This yaw must also be accounted for on final. 
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Do not level the wings; keep the upwind wing down throughout the flare.  Think of flaring over 

one wheel.  As the forward momentum decreases, the weight of the aircraft will cause the other 

main wheel to settle onto the runway.  If the wings are leveled prior to touchdown, the airplane 

will begin drifting and the touchdown will occur while drifting. 

 

During gusty or high wind conditions, extreme caution should be used to make certain that the 

aircraft is not drifting or crabbing.  A crab is a condition that occurs when a touchdown is 

executed while the longitudinal axis of the aircraft is not aligned with the runway.  Since the 

aircraft is actually traveling sideways in relation to the runway, it will impart a tipping moment in 

the direction that the aircraft is traveling.  Touchdown in a crab or drift will also cause the aircraft 

to turn away from the intended landing path.  This turn is called a swerve.  Any time a 

swerve develops, centrifugal force will be created commensurate to the speed of the swerve.  It is 

dangerous to land in a crab or drift and could potentially cause the aircraft to depart the runway.  

If unable to apply proper crosswind controls before touchdown, or an uncontrollable drift 

occurs during the flare, WAVEOFF! 

 

Full Stop.  During the landing roll, special attention must be given to maintaining directional 

control with rudders while maintaining crosswind aileron inputs.  While the airplane is 

decelerating during the landing roll, more and more aileron must be applied to keep the upwind 

wing from rising.  Since the airplane is slowing down, there is less airflow over the ailerons and 

they become less effective.  At the same time, the relative wind is becoming more of a crosswind 

and exerting a greater lifting force on the upwind wing.  Consequently, when the airplane is 

coming to a stop, the aileron control must be held fully towards the winds.  Maintain directional 

control with rudder and/or differential braking while applying aileron deflection into the wind.  If 

landing occurred off runway centerline, do not attempt to aggressively correct back toward  

the center of the runway!  If the aircraft becomes uncontrollable after initial touchdown, 

WAVEOFF. 

 

Touch-and-Go.  Hold crosswind inputs on the deck and apply upwind aileron to maintain a 

wings level attitude.  Initiate positive (firm) rotation when flying speed is reached to avoid side- 

slipping.  Initial drift correction is made by turning into the wind with a shallow bank to 

counteract drift, then rolling wings-level.  On the climbout, it will be necessary to “crab” the 

aircraft into the wind to maintain runway heading. 

 

3. Procedures. 

 

a. Maintain crosswind correction through the landing transition using slight 

adjustments of rudder and aileron as necessary. 

 
b. Apply rudder as required to align the aircraft with the runway.  Increase 

aileron pressure as necessary to land the aircraft with zero side motion. 

 
c. Add power as required to maintain proper aimpoint and airspeed due to the increased 

drag. 

 
d. Landing will be made on the upwind main mount first. 
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e. Maintain crosswind corrections to minimize weathervaning and lower the nose to 

the runway. 

 
f. For full stop landings: 

 
i. Increase aileron into the wind as the airplane decelerates. 

 

ii. Use rudder as required to continue straight down the runway. 

 

iii. Smoothly apply brakes below 80 KIAS.  Maintain directional control 

with rudder and/or brakes while applying aileron deflection into the 

wind. 

 

g. For touch-and-go landings: 

 

i. Hold in crosswind controls throughout ground roll.  

 

ii. Advance PCL to MAX. 

 

iii. Rotate the aircraft to the takeoff attitude at 85 KIAS 

(minimum). 

 

h. If unable to apply proper crosswind controls before touchdown, or an 

uncontrollable drift occurs during the flare, WAVEOFF! 

 

4. Common Errors. 

 

a. Landing with any side motion. 

 

b. Landing in a crab. 

 

c. Not holding in corrections while on the runway. 

 

d. Not executing a waveoff when necessary. 

 

e. Overcorrecting back towards runway centerline. 

 

f. Not increasing aileron deflection into the wind during a full stop. 

 

g. Not crabbing upwind after a touch-and-go, causing a drift from runway centerline. 

 

h. Not checking airspeed before applying brakes. 
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610. WAVEOFF (GO-AROUND) 

 

1. Description.  The waveoff is a set of standard procedures used to effect the safe 

discontinuation of an approach. 

 
2. General.  Occasionally, during your landing practice, you will have to discontinue an 

approach and execute a waveoff.  A waveoff may be initiated by the pilot, or may be directed by 

an external source (RDO, wheels watch, waveoff lights, IP, tower, another aircraft, etc.).  The 

reason for an externally directed waveoff may not be apparent to the pilot, but the waveoff is 

mandatory unless a greater emergency exists.  Do not confuse a waveoff with a stall recovery.  If 

a stall indication occurs in the landing pattern, disregard ground track and execute the stall 

recovery procedures.  After safely climbing away from the ground, reestablish the proper ground 

track and execute a waveoff. 
 

Although a landing approach may be aborted at any point in the pattern, a waveoff will usually 
be executed during the approach turn, in the straightaway, or during the landing transition.  Of 
course, the sooner a poor landing condition is recognized and the waveoff executed, the safer it 
will be.  Do not delay the decision to waveoff and do not try to salvage a bad approach.  If at any 
time your approach does not feel comfortable or you are too close to the aircraft in front of you, 
"take it around."  You should not wait until the last second to make a decision.  Keep in mind 
that a waveoff is not an emergency procedure unless it is executed too late.  A pilot who 

recognizes a poor approach situation and executes a proper waveoff well before getting into a 

dangerous situation is demonstrating maturity and good judgment.  Be alert for a waveoff given 

by wheels watch (radio call or waveoff lights).  Once you have initiated a waveoff, do not change 

your mind and attempt to land. 

 

Examples of an unsafe approach are unsafe altitude, unsafe airspeed, overshooting approach, 

drifting or crabbing prior to touchdown, and high transitions that will lead to a bounced landing.  

The sooner a poor landing condition is recognized and the waveoff executed, the safer it will be.  

Prior to the flare and touchdown, stick shaker activation inside the 90 position of the normal 

landing pattern or inside Base Key of the ELP requires immediate initiation of a waveoff. 

 
Conflicts in the traffic pattern and insufficient separation during the landing approach are usually 

solved by establishing proper interval in the break or upwind prior to the crosswind turn; 

however, the following guidelines should be followed. 

 

If you roll out in the straightaway before the aircraft has landed, an immediate waveoff shall be 

initiated.  Do not delay your waveoff in hopes that the situation will correct itself.  During 

operations at outlying fields where Practice Precautionary Emergency Landing (PPEL), PPEL in  

the pattern, and touch-and-go are in progress simultaneously, pilots must be constantly alert for 

traffic conflicts.  ELP traffic has the right-of-way over normal touch-and-go traffic. 

 

3. Procedures. 

 

a. Advance PCL; MAX power may not always be required.  Aircraft deconfliction, 

maneuvering requirements, and traffic pattern may warrant the use of something 

other than MAX power. 
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b. Simultaneously level the wings (if conditions permit), and center the ball. 

 

c. Raise the nose to climbing attitude and climb at 120 KIAS.  Re-trim. 

 

NOTE 

 

When the aircraft is under control, make a radio transmission that 

you are waving off.  

 

d. If flaps were lowered, when safely airborne at or above 110 KIAS and a positive rate 

of climb, raise the flaps and then accelerate to 120 KIAS.  Reduce power to 60-70%, 

re-trim.  

 

e. Adjust your flight path, moving to either side of the runway if necessary, to avoid 

conflicting traffic and to keep aircraft on the runway in sight.  Comply with any 

instructions given to you from the tower/RDO.  If the wave-off was performed on 

final or during the landing transition with no other aircraft on the runway, the wave-

off may be performed directly over the runway (unless prohibited by SOP). 

 

NOTE 

 

Wave-off shall continue to follow ground track to avoid traffic and 

comply with local course rules.  

 

f. With interval, call crosswind to re-enter downwind or depart the pattern.  

 

4. Common Errors. 

 

a. Failure to initiate waveoff early enough.  

 

b. Failure to advance PCL as required.  

 

c. Failure to establish aircraft in a positive rate of climb.  

 

d. Failure to maintain 120 KIAS.  

 

e. Forgetting to raise the flaps.  

 

f. Forgetting to transmit waveoff call.  

 

g. Failure to maintain solid lookout doctrine and keep other aircraft in sight. 

 

611. LANDING ERRORS 

 

1. Description.  A deviation from a normal landing which could cause a dangerous situation 

to quickly develop.
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2. General.  Airspeed in the flare is only slightly above stall airspeed.  Even at slow 

airspeeds, the elevator is still very effective.  An abrupt change in pitch could result in a balloon, 

a bounce, or even a stall.  When any of these conditions are encountered, apply MAX power, 

adjust the pitch attitude and WAVEOFF if it is unsafe to continue the landing.  If power is 

applied and the aircraft continues to settle, do not try to hold it off by raising the nose above the 

landing attitude.  Hold the landing attitude and let the aircraft touch down.  MAX power 

cushions the touch down.  In case of a hard landing, do not raise the gear.  The following are 

examples of landing errors. 

 

a. High Flare: 

 

Cause.  Flare begun or performed too early or with excessive pitch up.   

 

Effects. 

 
Inability to flare normally due to excess altitude. 

 
Possible premature touchdown of nose gear caused by abrupt pitch down 

to compensate for high flare. 

 
Stall if flare continued with excess altitude. 

 
Hard landing due to high sink rates as airspeed decreases at higher than 

normal altitude. 
 

Recovery.  With adequate airspeed and runway remaining, release a small amount 

of backpressure to increase descent rate.  As aircraft approaches normal altitude, 

increase backpressure to reestablish normal flare. 

 
If too high on final, causing an excessively steep glideslope, do not attempt 

landing, WAVEOFF.  Remember, as landing attitude is attained, the aircraft is 

rapidly approaching a stall and there is insufficient margin-of-error for radical pitch 

changes in the flare. 

 

b. Late or Rapid Flare: 

 

Cause.  Higher than expected descent rate or misjudged altitude. 

 

Effects. 

 

Firm touchdown due to higher than normal descent rates or insufficient time to 

complete flare. 

 

Abrupt flare to prevent premature or firm touchdown may lead to an accelerated stall.  

This is a dangerous situation that may cause an extremely hard landing and damage to 

the main gear.  This may or may not be a controllable situation, depending on 

airspeed. 
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Recovery.  Hold landing attitude and add power.  Immediate use of power increases 

thrust, lift, and controllability while simultaneously decreasing AOA and enables a 

recovery and waveoff.  The main gear may contact the ground a second time, but if 

recovered properly, the second contact is usually moderate. 

 

c. Porpoising: 

 

Cause.  Incorrect (flat) landing attitude and airspeed.  At touchdown, the nose gear 

contacts the runway before the main gear. 

 

Effects.  

 

The aircraft bounces back and forth between the nose gear and main gear.  Without 

immediate corrective action, the porpoise progresses to a violent, unstable pitch 

oscillation.  Repeated heavy impacts on the runway ultimately cause structural 

damage to the landing gear and airframe. 

 

Recovery.  Immediately position the controls to the takeoff attitude (spinner 

approximately on the horizon) to prevent the nose wheel from contacting the 

runway and simultaneously advance the PCL to MAX and WAVEOFF. 

 

Do not attempt to counteract each bounce with opposite control stick movement.  

The combined reaction time of pilot and aircraft is such that this control movement 

aggravates the porpoise.  Hold the controls in the recovery position to dampen the 

oscillations.  Power increases control effectiveness by increasing airspeed. 

 

d. Floating: 

 

Cause.  Late power reduction, excessive airspeed, or improper flap setting. 

 

Effects.  Long landing.  Possible balloon or bounce. 

 

Recovery.  Dependent on magnitude of float and runway remaining. 

 

For a slight float, gradually increase pitch attitude as airspeed decreases and landing 

speed is approached. 

 

Avoid prolonged floating, especially in strong crosswinds.  If a long landing (outside 

safe landing zone) is inevitable, WAVEOFF. 

 

e. Ballooning: 

 

Cause.  Rapid flare.  Rapidly raising the nose to the landing attitude with excessive 

airspeed. 

 

Effects.  Altitude gain (dependent on airspeed and pitch rate). 
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Recovery.  Landing may be completed from a slight balloon.  Hold landing attitude 

as the aircraft settles to runway.  Maintain wing-low crosswind controls through the 

balloon and landing.  WAVEOFF from a pronounced balloon.  Do not attempt to 

salvage the landing. 

 

f. Bounce: 

 

Causes. 

 

Overly firm or hard touchdown causes aircraft to bounce off runway. 

 

Contact with ground before landing attitude is attained.  Landing with excessive rate 

of descent/energy. 

 

Late recognition that aircraft is settling too fast, combined with excessive back-stick 

pressure. 

 

Effects.  Height reached depends on the force with which the aircraft strikes the 

runway, the amount of back-stick pressure held, and the speed at touchdown. 

 

Recovery.  Same as a balloon, depending on severity of bounce. 

 

Slight Bounce.  Continue the landing.  Maintain direction with wing-low crosswind 

controls and smoothly adjust pitch to the landing attitude just before touchdown. 

 

Severe Bounce (aircraft rising rapidly).  Do not attempt a landing, WAVEOFF 

immediately. 

 

Simultaneously apply MAX power, maintain direction, and set a safe pitch attitude. 

Continue waveoff even if another bounce occurs. 

 

Bouncing in Crosswinds.  Use extreme caution.  When one wheel strikes the 

runway, the other wheel touches down immediately after.  The crosswind correction 

is lost and the aircraft drifts.  Reestablish crosswind controls to stop the drift and 

either continue the landing or waveoff, depending on the situation. 

 

g. Landing in a Drift or Crab: 

 

Cause.  Failure to apply sufficient wing-low crosswind corrections. 

 

Effects.  Excessive side loads on landing gear and potential gear damage. 

 

Recovery.  WAVEOFF if unable to apply proper crosswind controls before 

touchdown. 
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h. Wing Rising After Touchdown: 

 

Cause.  Lift differential combined with rolling moment.  During crosswind landing, 

airflow is greater on the upwind wing because the fuselage reduces airflow over the 

downwind wing.  This causes a lift differential.  The wind also strikes the fuselage on 

the upwind side and this causes a rolling moment about the longitudinal axis, which 

may further assist in raising the upwind wing.  When effects of these two factors are 

great enough, one wing may rise even though directional control is maintained. 

 

Effect.  Depending on the amount of crosswind and degree of corrective action, 

directional control could be lost.  If no correction is applied, one wing can raise 

enough to cause the other wing to strike the ground. 

 

Recovery.  Use ailerons to keep the wings level.  Use rudder to maintain directional 

control.  As the wing rises, the effect increases as more wing area is exposed to the 

crosswind.  

 

612. OUTLYING FIELD DEPARTURE 

 

1. Description.  The outlying field departure (OFD) is a series of uniform procedures by 

which aircraft depart the pattern. 

 

2. General.  Departure from outlying fields shall be conducted in accordance with local 
course rules.  You are number one for departure when past the departure end of the runway (or as 
defined by local SOP), flaps up, and the aircraft upwind has either initiated the crosswind turn or 
raised the landing gear to depart. 
 

NOTE 

 

In order to depart, you do not have to be number one with interval, 

but you must be number one upwind.  There is a difference.  

 

3. Procedures. 

 

a. Ensure you are number one upwind. 

 

b. Aircraft shall be safely airborne and past the departure end of the runway (or as 

defined by local SOP) and 120 KIAS minimum. 

 

c. Check airspeed below 150 KIAS. 

 

d. Raise landing gear handle and ensure flaps are up.  Report over ICS, “Gear up, flaps 

up at ____ knots.” 

 

e. Add power to MAX. 

 

f. Transmit departure call (see local SOP). 
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g. Comply with SOP/Course Rules for departure. 

 

4. Common Errors. 

 

a. Not ensuring you are number one. 

 

b. Forgetting departure call. 

 

c. Not raising gear.  

 

d. Accelerating above 150 KIAS before raising gear. 

 

e. Not re-trimming. 

 

f. Deviating from course rules. 

 

613. VFR STRAIGHT-IN APPROACH 

 

1. Description.  A VFR straight-in approach may be used at either military or civil 

airfields when use of the "break" (or "overhead" at civil fields) would be precluded or 

impractical due to weather, traffic, or local procedures.  These type approaches may 

also be used in conjunction with certain emergencies (e.g., in-flight damage). 

 

2. General.  Every straight-in approach will be different, depending on altitude and aircraft 

position relative to the runway.  These factors may be influenced by weather, traffic, approach 

and/or tower controllers, etc.  The pilot must use his/her judgment and experience to adjust the 

aircraft’s flight path and/or configuration to safely and efficiently execute the approach and 

landing. 

 

Miscellaneous.  It is necessary to become familiar with and understand certain terms used in 

aviation not common to Naval Aviation.  Since the racetrack landing pattern is peculiar to Naval 

Aviation, a pilot may encounter the more common "box" pattern at a non-Navy field or any time 

a non-break entry is made to any field (i.e., visual approach, instrument approach, etc.). 

 

Figure 6-11 illustrates the typical box pattern and its terminology.  Base leg should always be 

referred to as "left base" or "right base," depending on the direction on the turn to final (i.e., a 

left base would mean a left turn to final). 

 

3. Procedures. 

 

a. Establish contact with ATC to communicate your request and/or intentions.  If at a 

tower-controlled field, contact tower when instructed to by Approach Control or prior 

to entering the Airport Traffic Area.  

 

b. Fly the aircraft in an appropriate altitude and airspeed to a position approximately 

2-3 miles from the runway on an extended runway centerline or extended base leg.  
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c. Transition to the landing approach configuration by slowing below 150 KIAS,

lowering the landing gear and completing the Before Landing Checklist.  This

should be done no later than base leg (if used) or a two - three mile final.

d. If required, make the appropriate radio call to the tower or RDO.  If at a

tower-controlled field, obtain landing clearance prior to landing and report landing

gear down and locked.  Check the winds!

e. Fly to intercept a stabilized glideslope (400-600 feet per NM) at 110/105/100 KIAS, 
1200-1500 feet of straightaway from the threshold, and 100-150 feet AGL, wings 
level.

f. Continue the approach and landing as in paragraphs 606 and 607.

Figure 6-11  The "Box Pattern" 

4. Common Errors.

a. Not establishing radio contact with ATC soon enough.

b. Transitioning to the landing configuration too late.

c. Not making requested report to the tower.

d. Landing without a clearance.

e. Descending too early, resulting in a low, power-on approach.
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CHAPTER NINE 

AEROBATICS 

 

900. INTRODUCTION 

 

Aerobatics is any intentional maneuver involving an abrupt change in aircraft’s attitude, 

intentionally performed spins, or other maneuvers requiring pitch/dive angles greater than 45°, 

bank angles greater than 60°, or accelerations greater than two Gs. 

 

You will be receiving training on the Anti-G straining maneuver (AGSM) and the physiological 

effects of increased G loads.  Review the aircraft G limits. 

 

Refer to  Figure 9-1 for aerobatic maneuver configuration parameters. 

 

Aerobatic 

Maneuver 

Entry 

Airspeed 

Gs 

Required 

Altitude 

Change 

Exit 

Airspeed 

Energy 

Classification 

Power 

Loop 230 – 250 High NC 230 – 250 Neutral MAX 

Wingover 200 – 220 Low NC 200 – 220 Neutral ~70% 

Barrel Roll 200 – 220 Mod NC N/A Neutral ~80% 

Aileron Roll 180 – 220 Low NC N/A Loser ~80% 

Split S 120 – 140 High - 3000 feet < 250 Neutral Idle- 
80% 

Cuban Eight 230 – 250 High NC 230 – 250 Neutral MAX 

Immelmann 230 – 250 High + 3000 feet Flying A/S Gainer MAX 

Cloverleaf 200 – 220 High NC 200 - 220 Neutral MAX 

 

Figure 9-1  Aerobatic Maneuver Parameters 

 

Prior to performing aerobatic maneuvers, complete the Pre-Stalling, Spinning, and Aerobatic 

Checks per the NATOPS PCL and accomplish clearing turns.  For the clearing turns, use a 

minimum of 45º AOB and turn for a minimum of 180º.  Throughout the turn, thoroughly check 

the area for other aircraft. 

 

Start your aerobatic maneuvers from an altitude which will permit a complete maneuver and a 

return to straight and level flight at or above 6000 feet AGL.  You must not exceed the maximum 

altitude permitted for your operating area.  The maneuvers performed require approximately 

3000 feet vertically. 

 

901. RULES AND PRECAUTIONS FOR AEROBATIC FLIGHT 

 

Due to their unique nature, there are certain rules and precautions you must observe prior to 

performing any aerobatic maneuver.  Flight Rules and Regulations (FRR) and local SOP will 

prescribe restrictions governing the airspace within which you may perform aerobatic 

maneuvers.  Ensure that you are thoroughly familiar with these regulations.  Strict compliance is 

mandatory.  
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902. SECTION LINES AND GROUND REFERENCE POINTS 

 

The maneuver descriptions and procedures of the various aerobatic maneuvers often refer to 

section lines and ground reference points.  Understanding how to select and use these 

geographical references will greatly enhance your ability to remain oriented during the various 

aerobatic maneuvers. 

 

Much of the area you will fly over is rural farm land or beachline/waterways.  The lines which 

separate one "section" of land from another is called a "section line." These lines commonly run 

north/south or east/west in long, straight lines and are easily identified from the air.  During the 

various maneuvers, these section lines are utilized as a reference to maintain directional control.  

Since some maneuvers involve a reversal in the direction of flight, it becomes necessary to select 

a line which extends both in front of and behind you.  Highways, utility cuts or even beachlines 

may also be utilized, provided they are linear and of sufficient length. 

 

Maneuvers such as the Barrel Roll or Wingover require the use of a ground reference point 

which is 90º from your initial heading.  Ensure that the points which you select are prominent 

and easily seen, remembering that you will have to relocate them rapidly as you are passing 

through unusual attitudes.  The rate at which you must scan while performing the maneuvers 

does not allow the time to search for a hard-to-see reference point.  It is permissible to perform 

aerobatics “on top” of a cloud layer without the use of ground references.  Use compass headings 

and altitudes for alignment.  Care must be taken to stay within a designated working area. 

 

903. CLEARING TURNS 

 

During aerobatic flight, attitude, altitude and direction of flight change rapidly.  You must 

therefore exercise extreme caution by ensuring the immediate area is clear of other aircraft and 

that no danger of midair collision exists.  A clearing turn, as the name implies, allows you to 

clear the area in which you are operating.  Use a minimum of 45º angle of bank and turn for a 

minimum of 180º of heading change.  Two 90º turns in opposite directions will suffice.  The 

direction of the last clearing turn shall be in the direction in which the maneuver will be 

performed.  Throughout the turn, check the area thoroughly for other aircraft.  Continue the turn 

until you have the desired airspeed and sufficient ground references to maintain orientation 

during the maneuver.  Remember 180º of turn is a minimum, not an absolute.  One clearing turn 

and Pre-Stalling, Spinning, and Aerobatic Checklist may suffice for a series of aerobatic 

maneuvers. 

 

If the number of section lines or ground references is limited, then a teardrop maneuver is an 

effective means of performing the clearing turn while positioning the aircraft for the next 

maneuver.  This may be performed by turning to place the nose approximately 45º from the 

section line, timing for 7-10 seconds, and then turning back to the reciprocal of the original 

heading. 

 

 

 

 



PRIMARY CONTACT CHAPTER NINE 

AEROBATICS   9-3 

Common Errors 
 

a. Failure to plan or execute the clearing turn(s) so that the chosen ground references are 

properly positioned to allow for adequate orientation during the subsequent 

maneuver.  

 

b. Not "clearing" the area sufficiently during the turn.  

 

c. Poor basic airwork during the clearing turn(s), resulting in the aircraft not being at the 

correct altitude and/or airspeed to commence the planned maneuver in a timely 

fashion.  

 

d. Failure to execute the maneuver within the cleared airspace. 

 

904. G-INDUCED LOSS OF CONSCIOUSNESS  

 

G-induced loss of consciousness (G-LOC) is a fainting episode caused by gravity-induced 

physiological stresses on the human body.  The most commonly experienced G-forces are 

encountered by pilots during positive acceleration maneuvers (such as pulling out of a dive or 

turning at high angles of bank).  This type of positive G-force (+Gs) is directed from head to 

foot, and therefore imparts a feeling of being pressed into the seat.  

 

The ultimate effect of these forces on the human body is a tendency for blood to pool both in the 

lower abdomen and the extremities.  This pooling effect dramatically reduces the volume of 

blood available to the eyes and brain, thereby critically reducing the oxygen available to sustain 

vision and conscious brain function.  The typical G-LOC sequence of progression is as follows:  

 

a. Grayout — peripheral vision is progressively impaired. 

 

b. Blackout — vision is lost completely. 

 

c. Loss of consciousness. 

 

Once G-LOC occurs, it typically lasts from 15-30 seconds.  Once consciousness is regained, the 

individual usually exhibits a period of uncontrolled muscle spasms followed by disorientation or 

a "dream-like" state which can last from a few seconds to several minutes.  Some pilots have 

described post G-LOC feelings of detachment, apathy and temporal distortion.  Amnesia of the 

entire episode is a common occurrence.  Impairment of piloting skills may last for as long as 30 

minutes.  
 

Navy and Air Force investigators have identified G-LOC as a probable causal factor in numerous 

Class A mishaps.  The Air Force estimates that at least 12% of all Strike pilots have experienced 

actual G-LOC at least once.  G-loading capability in the T-6B is comparable to most tactical jets, 

and therefore can easily cause G-LOC among the inexperienced or unprepared pilot. 
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Most T-6B G-LOC episodes occur during rapid G-loading of 3 to 5 G’s over 2 to 5 second 

intervals.  Pilots can prepare themselves for the physical stress of rapid accelerations and 

therefore prevent G-LOC by taking certain precautions: 

 

1. Learn and use the proper Anti-G Straining Maneuver (AGSM), more commonly called the 

"HICK Maneuver."  There are two components to the recommended AGSM:  

 

a. The first component is a continuous and maximum contraction (if necessary) of all 

skeletal muscles including the arms, legs, chest, and abdominal muscles.  This tensing 

of the skeletal muscles restricts blood flow in the G-dependent areas of the body and 

thereby assists in the retention of blood in the thoracic region (including the heart) 

and the brain.  

 

b. The second component of the AGSM involves repeated closing of the respiratory 

tract at 2.5 to 3.0-second intervals.  Its purpose is to counter the downward G force by 

expanding the lungs and increasing the chest pressure, thereby forcing blood to flow 

from the heart to the brain.  

 

The respiratory tract is an open breathing system which starts at the nose and mouth and ends 

deep in the lungs.  It can be completely closed off at several different points, the most effective 

of which is the glottis.  Closing the glottis (which is located behind the "Adam’s Apple") yields 

the highest increase of chest pressure.  The glottis can be closed off by saying the word "HICK" 

and catching it about ¾ of the way through the word ("Hiii-").  This should be done after a deep 

inspiration, followed by forcefully closing the glottis as you say "HICK."  Bear down for 2.5 to 

3.0 seconds, then rapidly exhale by finishing the word HICK ("-ka").  This is immediately 

followed by the next deep inhalation, repeating the cycle until the G-loading is discontinued.  

 

The exhalation and inhalation phase should last for no more than 0.5 to 1.0 second.  Since the 

blood pressure falls dramatically during this phase, its duration must be kept to a minimum.  

 

WARNING 

 

Do not hold your respiratory straining too long (more than five 

seconds) since this will prevent the blood from returning to the 

heart properly and may result in loss of consciousness. 

 

Anticipate the onset of high G forces whenever possible.  Skeletal muscles should be tensed prior 

to the onset, coupled with the "HICK" respiratory cycle as the G-loading increases.  Initiating the 

AGSM too early can inhibit the body’s natural cardiovascular reflex responses, while beginning 

too late creates a deficit situation which may be difficult to overcome.  

 

NOTE 

 

If properly performed, the AGSM should provide adequate 

protection against G-LOC while performing the various aerobatic 

maneuvers.  If you experience difficulty, or are in doubt as to 
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whether or not you are executing the maneuver correctly, see your 

squadron flight surgeon or wing Aeromedical Safety Officer. 

 

2. Inter-cockpit communication between aircrew is imperative.  Both individuals must rely on 

the other not to apply high G forces without first giving prior warning.  Historically poor crew 

communication has been a major causal factor in G-LOC episodes.  During high G maneuvers, 

G-suit inflation can inadvertently key the radio transmit switch on the PCL.  Take care to 

position your leg to prevent this from occurring and blocking communications with your IP. 

 

3. Be prepared physically. 

 

a. Avoid flying if ill or extremely fatigued.  

 

b. Maintain an adequate fluid intake and do not skip meals.  

 

c. Stay in shape.  The optimum fitness program for increasing G-tolerance is a 

combination of moderate weight training and cardiovascular aerobic exercise 

(running, walking, swimming, etc.) 2-3 times weekly.  Avoid excessive long distance 

running (more than 25 miles per week) or overly intense weight training.  These will 

typically result in lower blood pressure and heart rate which may decrease G-

tolerance. 

 

4. G awareness Exercise/G warm-up maneuver:  Accomplish a G-awareness exercise on 

sorties that include maneuvers that require or may result in 3 or more Gs.  This may be 

accomplished by performing the following procedures: 

 

a. Complete the Pre-Stalling, Spinning, and Aerobatic Checklist.  Notify the other 

crewmember that you are going to commence the G-awareness Exercise. 

 

b. Begin wings level at 200-220 KIAS.  Advance power to MAX, smoothly roll to 

70-80 degrees AOB, allowing the nose to drop slightly below the horizon (no more 

than 10 degrees), pause momentarily to stop roll and smoothly pull. 

 

c. The G-onset rate should be slow and smooth, allowing sufficient time to evaluate the 

effectiveness of the AGSM and determine G-tolerance.  Increase Gs to approximately 

4 Gs for approximately 4 to 5 breathing cycles in order to allow full cardiovascular 

response. 

 

d. For advanced aerobatic and formation training, the G-awareness exercise should be 

flown to G-loads of 4 - 5 Gs. 

 

905. CONTACT UNUSUAL ATTITUDES 

 

1. Description.  Recovery may be required due to an improperly flown maneuver, 

disorientation, area boundaries (lateral or vertical), an aircraft malfunction, or traffic conflicts. 

 

Cubic
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2. General.  The diverse and demanding missions performed by military aircraft often require 

maneuvers which involve unusual attitudes.  An effective military pilot must therefore be trained 

to quickly recognize and then safely recover from unusual attitudes.  This must often be 

accomplished while relying almost exclusively upon the interpretation of visual cues from 

outside the cockpit.  In this stage of training you will perform the procedures for recovery from 

various unusual attitudes utilizing what is primarily a scan of visual references located outside 

the cockpit. 

 

a. The IP will configure the aircraft commensurate with entering an aerobatic maneuver 

of choice.  Refer to Figure 9-1.  

 

b. The instructor will then smoothly maneuver the aircraft so as to place it in an unusual 

attitude.  

 

c. Once directed by the instructor, assume the controls and recover the aircraft in 

accordance with the following procedures.  Recovery shall be accomplished by 6000 

feet AGL.  

 

Nose-High Recovery 

 

A nose-high attitude can be encountered with insufficient airspeed to continue the maneuver.  

Immediate and proper recovery procedures prevent aggravated stall and spin.  Expeditious return 

to level flight from a nose-high attitude, without departing controlled flight or exceeding aircraft 

limits. 

 

 
 

Figure 9-2  Nose-High Recovery 
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3. Procedures. 

 

a. Set power to MAX (as required in low airspeed situations) and initiate a coordinated 

roll past 90º AOB.  Utilize back stick pressure to bring the nose of the aircraft down 

to the nearest horizon.  Depending on initial airspeed and aircraft attitude, a wings-

level, inverted attitude may be reached.  As the nose approaches the horizon, roll to 

an upright attitude (Figure 9-2). 

 

NOTE 

 

Do not push the stick forward and induce zero or negative G in an 

effort to nose the plane back to the horizon. 

 

NOTE 

 

Only rolling to 90º AOB and knife-edging to the horizon should  

be avoided as it relies primarily on gravity to bring the nose to the 

horizon. This will not produce as expeditious of a recovery as  

rolling past 90º AOB and using positive G. 

  

b. If the airspeed is low, the rollout may be delayed until the nose is definitely below the 

horizon.  In some cases, the nose has to be flown well below the horizon to regain 

enough airspeed to feel positive pressure on the controls.  When airspeed is sufficient, 

roll wings level, raise the nose, check for normal oil pressure, and use power as 

required to recover to level flight.  

 

c. Do not be too aggressive when pulling to the horizon or pulling up from a nose-low 

attitude.  The stick shaker and airframe buffet indicate a potential for stall.  Decrease 

back-stick pressure before the stall.  

 

d. In all cases, observe system limitations when operating near zero-G.  

 

e. During some nose-high, low airspeed situations, when the aircraft responds to inputs 

slowly due to low airspeed or torque effect, a reduction in power may be required 

(usually below 60% torque) and all available control authority may be required to 

smoothly return the aircraft to level flight.  If the aircraft does not respond normally, 

or if situational awareness is lost, an OCF recovery shall be accomplished. 

 

4. Common Errors. 
 

a. Failure to set power to MAX (as required in low airspeed situations). 

 

b. Pushing the nose over (resulting in 0 or (-) G's)." 

 c.  Failure to roll past 90º AOB, resulting in an inability to use backpressure to bring the 

nose to the horizon. 
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Nose-Low Recovery. 
 

Aerobatics require nose-low attitudes.  Immediate and proper recovery procedures prevent a 

high-speed dive or excessive G-forces.  Expeditious recovery to level flight from a nose-low 

attitude with minimum altitude loss and without exceeding aircraft limits. 

 

 
 

Figure 9-3  Nose-Low Recovery 

 

5. Procedures. 
 

Roll the aircraft to the nearest horizon while simultaneously reducing the PCL to IDLE.  Use the 

speed brake as required.  Do not exceed maximum allowable airspeed (316 KIAS).  Airspeed 

may continue to increase as the nose is raised, and maximum airspeed can occur just before level 

flight is attained.  G-loading increases during recovery.  Accomplish a proper AGSM.  With the 

nose on or slightly above the horizon, check oil pressure is normal then set power as required 

(Figure 9-3). 
 

6. Common Errors. 

 

Not reducing power and extending speed brake to prevent excessive airspeed. 

 

Inverted Recovery. 

 

Immediate and proper recovery procedures prevent a high-speed dive or excessive G-forces.  

Expeditious recovery to level flight from an inverted attitude with minimum altitude loss and 

without exceeding aircraft limits. 

 

 

 

 

 



PRIMARY CONTACT CHANGE 3 CHAPTER NINE 

AEROBATICS     9-9 

7. Procedures. 

 

a. When slightly nose-high, nose-low, or near an inverted position, recover by rolling in 

the shortest direction to set the aircraft in an upright position adding power as 

required.  With the nose on or slightly above the horizon, check oil pressure is normal 

then power as required. 

 

b. For purely inverted recoveries, execute a coordinated roll to the nearest horizon.  

 

8. Common Errors. 

 

Not rolling in shortest direction to horizon. 

 

906. LOOP 

 

1. Description.  The loop is a 360° turn in the vertical plane with constant heading and nose 

track.  Because it is executed in a single plane, the elevator is the principle control surface.  

Ailerons and rudder are used to maintain directional control and coordinated flight.  The 

maneuver is complete when wings are level at the horizon on the same heading as at entry. 

 

 
 

Figure 9-4  Loop 

 

2. General.  The Loop is one of the most rudimentary aerobatic maneuvers, yet one which 

requires skill and practice to consistently perform well.  The nose pitch rate should be constant, 

but the aft stick force required to obtain this will vary with airspeed and "G" loading.  Directional 

control is maintained by adjusting rudder input as the airspeed varies, thereby maintaining 

balanced flight.  Aileron is used only in making corrections to maintain the wings parallel with 

the horizon throughout the entire maneuver. 

Cubic
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3. Procedures.  
 

a. CONFIGURATION:  Entry airspeed 230-250 KIAS, power at MAX. 
 

CHECKLIST:  Complete the Pre-Stalling, Spinning and Aerobatic Checklist. 
 

CLEAR AREA:  Clear working area with visual scan, TCAS, and clearing turns as 

required. 

 

b. Recheck the wings level and clear the airspace above you.  Just prior to entry, check 

and report the entry altitude over the ICS.  Commence the AGSM and immediately 

start a smooth straight pull up accelerating to 4 Gs within two to three seconds.  Do 

not use the aileron.  

 

c. Recheck the wings level as the nose passes through the horizon.  Adjust stick pressure 

as necessary to keep the nose moving at a constant rate.  Increase right rudder 

pressure as airspeed decreases. 

 

d. Shortly after passing the vertical position, tilt your head back and visually locate the 

opposite horizon.  Correct with aileron as necessary to maintain the wings parallel to 

the horizon.  Check the nose in relation to the section line and correct directional 

deviations as necessary by adjusting the rudder input. 

 

e. Airspeed will reach its slowest point at the top of the Loop (100-120 KIAS).  The 

greatest amount of right rudder input will therefore be required at this point in order 

to maintain balanced flight.  The amount of aft stick force required to maintain a 

constant nose pitch rate will have decreased significantly from the initial pull-up.  

Maintain positive "G" loading and wings parallel to the horizon.  

 

f. Allow the nose to fall through the opposite horizon, adjusting the amount of aft stick 

pressure to maintain a constant pitch rate.  Fly the aircraft’s nose along the section 

line, relaxing right rudder pressure as airspeed is quickly regained. 
 

g. Continue to relax right rudder pressure as the airspeed increases in the dive and 

smoothly increase aft stick pressure as necessary to maintain a constant pitch rate.  

The recovery will again require approximately 4 Gs, so remember to resume the 

AGSM. 
 

4. Common Errors. 
 

a. Failure to check and report the altitude prior to entry.  It is hard to recover on the 

altitude you began the maneuver when you do not know what it is. 
 

b. Poor directional control caused by failure to maintain balanced flight with the proper 

amount of right rudder as airspeed is lost and then regained.  Poor rudder control is 

easily detected by checking the alignment of the nose and the section line.  

Remember that the required rudder input varies as airspeed varies.  Almost constant 

rudder adjustment will be required during the maneuver. 
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c. Poor directional control caused by failure to keep the wings parallel to the horizon 

throughout the maneuver.  The most common tendency by far is to pull the stick 

slightly to the right when pulling the nose up during the 4 G entry.  Keep the stick 

centered longitudinally as the entry input is made.  Check and correct the wing 

attitude often.  

 

d. Poor execution of the initial pull-up with respect to G-loading and/or timing.  

Remember, 4 Gs in two to three seconds.  Scan the accelerometer.  Excessive 

G-loading and/or loading the aircraft too quickly will cause an excessively rapid 

deceleration, and may result in overstress.  Insufficient G-loading, or taking too long 

to obtain the correct acceleration, will deplete the aircraft’s energy state, resulting in a 

stalled or near-stalled condition when approaching the inverted position. 

 

e. Relaxing too much back-stick pressure while passing through the inverted position at 

the top of the Loop.  This will result in a "floating" sensation.  Remember to maintain 

some positive G-loading throughout the entire maneuver.  Conversely, failure to relax 

sufficient back-stick pressure over the top will result in excessive angle of attack and 

stick shakers.  If this occurs, relax the back-stick pressure slightly. 

 

f. Failure to initiate the pull-out soon enough during the second half of the Loop.  This 

results in excessive airspeed and recovery below the initial altitude. 

 

907. WINGOVER  

 

1. Description.  The Wingover is a 180º reversal in the direction of flight accomplished by 

combining a smooth climbing turn for 90º with a smooth diving turn for 90º.  Recovery should 

be on the same altitude and approximately the same airspeed at which the maneuver was started. 

 

 
 

Figure 9-5  Wingover 

 

2. General.  The Wingover will develop your ability to smoothly control the aircraft in 

balanced flight through constantly changing attitudes and airspeeds.  It is a slow and gentle 
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maneuver when properly executed.  No abrupt control movements are necessary.  The maneuver 

may be initiated in either direction and is always performed in a series of two.  You should 

therefore complete the series on the same heading that the first Wingover was initiated.  Flying 

the maneuver in series will enable you to develop a "feel" for the changing control pressures and 

the rhythm of the maneuver.  Successive Wingovers, when continued without interruption, serve 

as clearing turns for the next series. 

 

When your instructor first demonstrates the Wingover, it is of primary importance that you 

acquire a mental picture of the path through which the aircraft is flying.  Notice the appearance 

of the nose and the wings in relation to the ground and the horizon at various points during the 

maneuver.  Once you are able to visualize this, the Wingover is merely a matter of flying the 

aircraft in balanced flight through this pattern.  Since you are learning to fly the aircraft in a 

predetermined pattern, keep your scan primarily outside of the cockpit.  Use your instruments 

only for an occasional reference to crosscheck your sensory impressions. 

 

The rate of roll should be constant throughout the maneuver.  The nose should always move at a 

constant rate in relation to the horizon as it describes arcs, first above and then below the 

horizon.  Remember that in turns to the right, torque and slipstream effect must be offset with a 

greater amount of rudder input than in turns to the left.  Proper performance of the maneuver 

demands smooth coordination of control pressures to maintain balanced flight.  The rate of pitch 

and roll during the Wingover is relatively slow, therefore the resultant increased G-loading is 

relatively slight.  It should not be necessary to exceed 2.0 Gs at any time during the maneuver. 

 

3. Procedures. 

 

a. CONFIGURATION:  Entry airspeed 200-220 KIAS.  Set power to ~70% 

 

CHECKLIST:  Complete the Pre-Stalling, Spinning and Aerobatic Checklist. 

 

CLEAR AREA:  Clear working area with visual scan, TCAS, and clearing turns as 

required. 

 

b. Begin in straight-and-level flight, with briefed entry airspeed and power setting.  

Select the desired reference point on the horizon or ground, and align the aircraft so 

the reference point is directly off a wingtip.  Blend aileron, rudder, and elevator 

pressures simultaneously to start a gradual climbing turn in the direction of the 

reference point.  If turn rate and pitch rate are the same, it will be difficult to obtain 45 

degrees nose up.  The initial bank should be very shallow to prevent excessive turn 

rate.  As the nose is raised, the airspeed decreases, causing the rate of turn to increase.  

Time the turn and pull-up so the nose reaches the highest pitch attitude 

(approximately 45°) when the aircraft has turned 45° or halfway to the reference 

point.  Use outside references and the attitude indicator to crosscheck these pitch-and-

bank attitudes.  Bank continues to increase as the nose falls.  The aircraft should be 

pointed at the reference point as a maximum bank of 90° is reached and the nose 

reaches the horizon.  The lowest airspeed occurs just as the nose reaches the horizon. 
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c. Do not freeze the pitch or bank at the horizon.  Passing the horizon, let the nose fall, 

and begin rolling out of bank.  The second half of the leaf (nose below horizon) 

should be symmetric and approximately the same size as the first half (nose above the 

horizon).  The bank should change at the same rate as during the nose up portion of 

the leaf.  When the aircraft has turned 135°, the nose should be at its lowest attitude 

and the bank should be 45°.  Continue blending control stick and rudder pressure to 

simultaneously raise the nose and level the wings.  Monitor the progress of the turn 

by checking the outside reference point (off opposite shoulder from maneuver start).  

The aircraft should be wings level at entry airspeed as the nose reaches the horizon, 

having completed 180° of turn. 

 

d. Without delay, begin the second leaf in the opposite direction of the first.  Repeat 

steps b and c. 

 

e. Upon completion of the series, the aircraft should once again be established in level 

balanced flight, on the original heading and altitude.  

 

NOTE 

 

Set up perpendicular to a long road or section line.  Visualize the 

road as the straight line part of a dollar sign ($).  The two turns of 

the maneuver complete the “S” portion of the dollar sign.  If 

ground references are unavailable, the heading bug can be set to 

the initial heading and used to monitor the progress of the turns. 

 

During the nose up part of turns, pull to put the bottom foot (foot on inside of turn) on 

top of the horizon and roll around it until reaching approximately 60° bank. 

 

When bringing the nose back to the horizon from a nose-low attitude, the number of 

knots below wings level airspeed should be approximately equal to the number of 

degrees nose-low.  For example, if the wings desired level airspeed is 220 knots, the 

airspeed should be approximately 190 knots at 30° nose-low, 200 knots at 

20° nose-low, etc. 

 

4. Common Errors. 

 

a. Rushing the maneuver.  Remember, the Wingover is a relatively slow and finesse 

maneuver. 

 

b. Failure to obtain 45º nose up and 45º AOB simultaneously.  This is usually caused by 

an excessive roll rate and/or insufficient back-stick pressure during the initial pull-up.  

Once the AOB exceeds 45º, it is difficult to raise the nose any higher.  This type of 

error will result in excessive airspeed at the 90º checkpoint.  As the aircraft rolls, 

smoothly increase the back-stick pressure so as to obtain 45º nose up simultaneously 

with 45º AOB.  The required back-stick pressure reaches a maximum at 

approximately this point.  You must then continue to roll towards the 90º checkpoint 
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at a constant rate while beginning to relax the back-stick pressure.  By the time you 

reach 90º AOB you should only have enough back-stick to keep from feeling light in 

your seat (i.e., slight positive G-loading).   

 

c. Exceeding  90º AOB. 

 

d. Holding excessive back-stick pressure at the 90º checkpoint, thereby "pulling" the 

nose through and obtaining the reciprocal heading too early during the recovery.  

Conversely, releasing all of the back-stick pressure, thereby inducing a zero or 

negative G state. 

 

e. Poor timing of the roll and pitch rate during recovery.  The wings should come level 

simultaneously as the nose reaches the level flight attitude. 

 

f. Commencing the second Wingover in the series off airspeed, heading, altitude, etc.  

 

908. BARREL ROLL  
 

1. Description.  A barrel roll is a maneuver in which the aircraft is rolled 360 about an 

imaginary point which bears 45 off the nose of the aircraft (Figure 9-6).  Definite seat pressure 

should be felt throughout the roll.  Practice in both directions.  

 

 
 

Figure 9-6  Barrel Roll 
 

2. General.  The Barrel Roll will help develop your confidence, coordination and "sense of 

feel" while flying the aircraft through rapidly changing attitudes and airspeeds.  Since attitude, 

heading, and airspeed change so rapidly, this is an excellent maneuver for developing your 

ability to maintain orientation. 
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3. Procedures. 

 

a. CONFIGURATION:  Entry airspeed 200-220 KIAS.  Set power to ~80%. 

 

CHECKLIST:  Complete the Pre-Stalling, Spinning and Aerobatic Checklist. 

 

CLEAR AREA:  Clear working area with visual scan, TCAS, and clearing turns as 

required. 

 

b. Recheck the wings level and clear the airspace above you.  Just prior to entry, check 

and report the entry altitude over the ICS.  Commence the maneuver by smoothly 

raising the nose while keeping the wings level.  As the nose passes ~20° above the 

horizon, roll and pull so that the nose travels around in an arcing path towards the 

selected 90º checkpoint.  After 45º of turn, the angle of bank should be 90º and the 

nose will be at its highest point during the maneuver (approximately 55-60º above the 

horizon). 

 

c. Continue rolling the aircraft at a constant rate until in a wings level, inverted attitude, 

heading directly at the 90º reference point on the horizon.  Your nose should be 

slightly above the horizon, airspeed 100-120 KIAS.  Fly the aircraft through the 

inverted position and continue rolling at a constant rate, completing the maneuver on  

  the original heading and altitude.  Maintain a positive “G” load throughout; 2.5 Gs 

should not be exceeded at any time.  If properly performed, the second half of the 

maneuver should be symmetric and approximately the same size as the first half. 

 

d. The nose should appear to make an arcing path about the imaginary point on the 

horizon 45º from your original heading.  The last half of the arc will, therefore, be the 

same distance below the horizon that the first half is above the horizon.  Remember, 

as the airspeed decreases towards the top of the maneuver, it will be necessary to 

increase the deflection of the ailerons, rudder, and elevator to maintain a constant rate 

of pitch and roll.  Conversely, as the airspeed increases towards the bottom of the 

maneuver it will be necessary to decrease the deflection of the ailerons, rudder, and 

elevator to maintain a constant rate of pitch and roll.  Notice that this roll is started as 

a climbing turn, which then becomes a continuous roll at a constant rate. 

 

e. Maintain orientation throughout the maneuver by concentrating on your reference 

points.  Maintain a constant rate of roll and nose movement.  Inscribing a small arc 

above the horizon in the first half of the maneuver and a larger arc below the horizon 

in the last half will result in too great an airspeed at the completion of the maneuver 

or unnecessarily high "G" forces to recover on airspeed.  During the roll out to the 

original heading, adjusting the back-stick pressure will enable you to recover on 

altitude and at aerobatic cruise airspeed. 
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4. Common Errors. 

 

a. Failure to raise the nose high enough during the first 45º of turn.  Generally, this will 

result in a correspondingly nose low attitude and proportionally high airspeed when 

recovery is made. 

 

b. Improperly coordinating the rate of roll with the rate of pitch.  An insufficient roll rate 

will result in an overshoot of the intended recovery heading while an excessive roll 

rate will result in an undershoot.  A common tendency is to allow the roll rate to 

accelerate after passing the inverted position. 

 

c. Failure to maintain balanced flight.  Too much or too little rudder will produce 

essentially the same results as too fast or too slow a rate of roll, respectively. 

 

d. Failing to scan ahead for the reference point and/or section line and thereby losing 

orientation.  
 

e. Student not looking outside enough, attempting to execute Instrument Barrel Roll. 
 

f. Failure to get the nose far enough below the horizon on the backside resulting in 

being high and slow upon completion of maneuver.   

 

909. AILERON ROLL 
 

1. Description.  The aileron roll is a 360° roll about the longitudinal axis of the aircraft.  The 

maneuver is complete when the wings are parallel to the horizon.  
 

 
 

Figure 9-7  Aileron Roll 

 

2. General.  Plan your clearing turn so as to roll out on a good section line or with the nose 

aimed at a prominent reference point.  When performing the maneuver make your control inputs 

smooth, brisk and positive.
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3. Procedures. 

 

a. CONFIGURATION:  Entry airspeed 180-220 KIAS.  Set power to ~80%. 

 

CHECKLIST:  Complete the Pre-Stalling, Spinning and Aerobatic Checklist. 

 

CLEAR AREA:  Clear working area with visual scan, TCAS, and clearing turns as 

required. 

 

b. Smoothly raise the nose to ~10° nose-high pitch attitude.  Relax back-stick pressure 

and stop nose track, then roll the aircraft left or right using aileron 

 

c. As the aircraft approaches wings level, neutralize the aileron, and return to level 

flight.  

 

4. Common Errors. 

 

a. Failure to relax the back-stick pressure prior to rolling.  Back-stick pressure is 

required only to set the initial nose attitude.  Failure to relax the back-stick pressure 

will cause the nose to follow an arcing path rather than having the aircraft roll about 

its longitudinal axis.  It will also cause the nose to drop rapidly while passing the 

inverted position. 

 

b. Delaying initiation of the roll once the nose high attitude is set.  This causes excessive 

airspeed decay, which results in a sluggish roll performance. 

 

910. SPLIT-S 

 

1. Description.  The split-S combines the first half of an aileron roll with the last half of a 

loop.  The aircraft climbs during entry and descends during recovery.  The maneuver is complete 

when the aircraft returns to level flight.
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Figure 9-8  Split-S 

 

NOTE 

 

Student solos are strictly prohibited from performing the Split-S,  

Immelmann, Cloverleaf, Combination Maneuver, and intentional 

sustained inverted flight maneuvers.  Failure to comply with this 

safety related restriction is considered sufficient grounds for 

attrition from flight training.  

 

2. General.  The Split-S provides a means of rapidly converting the potential energy of 

altitude into airspeed while reversing the direction of flight.  Once the pull is commenced from 

the inverted position, airspeed builds rapidly and altitude is quickly lost.  If performed correctly, 

the altitude loss should be approximately 3000 feet.  Remember to select a long, well defined 

section line which extends behind as well as in front of you. 

 

3. Procedures.  

 

a. CONFIGURATION:  Transition to 150 KIAS. 

 

CHECKLIST:  Complete the Pre-Stalling, Spinning and Aerobatic Checklist. 

 

CLEAR AREA:  Clear working area with visual scan, TCAS, and clearing turns as 

required.   

 

b. Reduce power to idle and maintain altitude while slowing to 140 KIAS. 

 

c. Raise the nose to an approximately ~10° pitch attitude. 
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d. Roll the aircraft to the wings-level, inverted attitude.  Once inverted, neutralize the 

ailerons.  Quickly verify that the wings are level by referencing the horizon and 

correct as necessary.  

 

e. Apply backpressure to bring the nose through the horizon.  Attempt to 

achieve maximum nose track, without stalling. 

 

f. Airspeed and G-loading (approximately 4 Gs) increase during the pullout. 

 

g. Perform a proper AGSM. 

 

h. Once back to level flight, check oil pressure within normal limits.  Report the oil 

pressure over the ICS and reset power as required. 

 

NOTE 

 

Like the loop, attempt to set up the maneuver over a road or 

section line.  Ensure wings are level inverted before starting pull.  

Looking at successive points above the canopy bow (as described 

on the back half of the loop) that lead in a straight line from below 

the aircraft out to the horizon can also help ensure a straight pull. 

 

4. Common Errors. 

 

a. Failure to maintain altitude and/or balanced flight during the deceleration. 

 

b. Delaying roll initiation, airspeed decay causes difficult lateral control. 

 

c. Failure to obtain, check and/or correct wings level prior to the pull-out.  This results 

in disorientation and a rolling pull-out. 

 

d. Pulling too much back-stick before sufficient airspeed has been gained resulting in a 

near-stalled AOA.  

 

911. CUBAN EIGHT 

 

1. Description.  Each half of this maneuver is a combination of a slightly modified loop and 

Immelman.  The first portion of each leaf is approximately the first five-eighths of a loop 

followed by a half roll.  The pull and roll is then repeated in the opposite direction.  The 

maneuver looks like an 8 on its side.  The maneuver is complete at level flight, with entry 

airspeed and on original heading.  
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Figure 9-9  Cuban Eight 

 

2. General.  Remember to select a long, well defined section line which extends behind as 

well as in front of you. 

 

3. Procedures.  

 

a. CONFIGURATION:  Entry airspeed 230-250 KIAS.  Set power to MAX. 

 

CHECKLIST:  Complete the Pre-Stalling, Spinning and Aerobatic Checklist. 

 

CLEAR AREA:  Clear working area with visual scan, TCAS, and clearing turns as 

required. 

 

During the last 90º of turn, lower the nose slightly and accelerate to 230-250 KIAS. 

 

b. Recheck the wings level and clear the airspace above you.  Just prior to entry, check 

and report the entry altitude over the ICS.  Commence the AGSM and immediately 

start a smooth straight pull-up, accelerating to 4Gs within two to three seconds.  Do 

not use the aileron. 

 

c. Recheck the wings level as the nose passes through the horizon.  Adjust stick pressure 

as necessary to keep the nose moving at a constant rate.  Increase right rudder 

pressure as airspeed decreases. 

 

 

 

 



PRIMARY CONTACT CHAPTER NINE 

AEROBATICS   9-21 

d. Shortly after passing the vertical position, tilt your head back and visually locate 

the opposite horizon.  Correct with aileron as necessary to maintain the wings 

parallel to the horizon.  Check the nose in relation to the section line and correct 

directional deviations as necessary by adjusting the rudder input. 

 
e. Airspeed will reach its slowest point at the top of the modified loop (100-120 KIAS).  

The greatest amount of right rudder input will therefore be required at this point in 

order to maintain balanced flight.  The amount of aft stick force required to maintain a 

constant nose pitch rate will have decreased significantly from the initial pull-up.  

Maintain positive G-loading and wings parallel to the horizon. 

 
f. Allow the nose to fall through the opposite horizon, adjusting the amount of aft stick 

pressure to maintain a constant pitch rate.  As the nose approaches a point 45º below 

the opposite horizon, slow the nose movement by releasing back-stick pressure and 

commence a roll in either direction.  During the roll, it will take slight forward stick 

pressure as the aircraft passes wings vertical to hold the heading and allow the nose 

to continue pitching downward to a position 45º below the horizon. 

 
g. After completing the half roll, maintain 45° nose-low until beginning the pull up for 

the second half of the maneuver.  Plan to initiate the pull up to attain briefed entry 

airspeed at the horizon (passing through level flight).  Begin the pull-up at 

approximately 205 to 210 KIAS (airspeed lead point approximately equal to number 

of degrees of nose-low pitch).  Continue the pull-up into another loop entry.  The 

second half of the Cuban-8 is identical to the first except the roll is in the opposite 

direction. 

 

NOTE 

 

Use ground references, or heading bug, as in other over the top 

maneuvers.  Upon reaching 45° nose-low inverted (seat on the 

horizon), momentarily freeze the control stick before the 

coordinated roll.  To maintain 45° nose-low, pick a point on the 

ground and freeze it in the windscreen.   

 

4. Common Errors. 

 

a. Same common errors as the first half of a Loop. 

 

b. Improper forward stick application during roll resulting in less than the desired 45º 

nose down attitude.  

 

912. IMMELMANN 

 

1. Description.  The Immelmann is a half loop followed by a half roll, all flown in the same 

vertical plane.  The maneuver is complete after a momentary pause in level flight with wings 

level on an opposite heading from entry.  
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Figure 9-10  Immelmann 

 

2. General.  This maneuver offers a quick means of reversing the direction of flight while 

trading excess airspeed for increased altitude.  Remember to select a long, well defined section 

line which extends behind as well as in front of you. 

 

3. Procedures. 

 

a. CONFIGURATION:  Entry airspeed 230-250 KIAS.  Set power to MAX. 

 

 CHECKLIST:  Complete the Pre-Stalling, Spinning and Aerobatic Checklist. 

 

CLEAR AREA:  Clear working area with visual scan, TCAS, and clearing turns as 

required. 

 

b. Lower the nose slightly and accelerate to 230-250 KIAS. 

 

c. Recheck the wings level and clear the airspace above you.  Just prior to entry, check 

and report the entry altitude over the ICS.  Commence the AGSM and immediately 

start a smooth straight pull-up, accelerating to 4 Gs within 2-3 seconds.  Do not use 

the aileron. 

 

d. Recheck the wings level as the nose passes through the horizon.  Adjust stick 

pressure as necessary to keep the nose moving at a constant rate.  Increase right 

rudder pressure as airspeed decreases. 

 

e. Shortly after passing the vertical position, tilt your head back and visually locate 

the opposite horizon.  Correct with aileron as necessary to maintain the wings 

parallel to the horizon.  Check the nose in relation to the section line and correct 

directional deviations as necessary by adjusting the rudder input. 
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f. As the nose approaches a point ~10º above the opposite horizon ("FCP canopy bow" 

on the horizon), slow the rate of nose movement by neutralizing back-stick pressure.  

Commence a roll in either direction to the upright position.  Anticipate the need for 

slight forward stick pressure as the aircraft passes 90º of roll. 

 

g. The maneuver is complete when the aircraft is once again in the level flight attitude 

on the reciprocal heading.  The airspeed should be approximately 120 KIAS.  The 

nose attitude will therefore be slightly high. 

 

4. Common Errors. 

 

a. Same common errors as the first half of a Loop.  

 

b. Commencing the roll to upright attitude either too early or too late.  

 

c. Utilizing improper rudder and/or poorly coordinated rudder inputs during the roll. 

 

913. CLOVERLEAF 

 

1. Description.  The cloverleaf is composed of four identical maneuvers, each of which 

changes heading by 90°.  The pull up is similar to the loop, although with less G-load.  The top 

part is a rolling pull to the horizon 90° displaced from the original heading.  The pulling roll 

resembles a nose-high recovery.  The lower part or pull through is flown like a split-S.  The 

maneuver is complete in level flight after four leaves in the same direction.  Fewer than four 

leaves may be performed when practicing the maneuver. 

 

 
 

Figure 9-11  Cloverleaf 
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2. General.  Combine elements of the loop, roll, and split-S into a fluid maneuver. 

 

3. Procedures.  

 

a. CONFIGURATION:  Entry airspeed 200-220 KIAS.  Set power to MAX. 

 

 CHECKLIST:  Complete the Pre-Stalling, Spinning and Aerobatic Checklist. 

 

CLEAR AREA:  Clear working area with visual scan, TCAS, and clearing turns as 

required. 

 

b. Begin in straight-and-level flight, with briefed entry airspeed and power setting.  Pick 

a reference point 90° off the nose in the desired direction.  The initial part of the 

maneuver is a straight pullup similar to a loop except for a slightly lower G-loading 

(2-3 Gs).  

 

c. As the aircraft reaches 45° nose-high (feet on the horizon), begin a coordinated roll 

toward the 90° reference point.  Allow the nose to continue climbing during the roll 

so the maneuver is fairly slow and lazy.  

 

d. Coordinate the pull and roll so the nose passes through the reference point with the 

aircraft wings level, inverted, and at a relatively low airspeed (100-120 KIAS).  Do 

not stare at the airspeed indicator, but note the airspeed at the inverted point.  Keep 

the wings level and pull through the bottom of the maneuver as in the split-S.  To 

avoid excessive G and airspeed at the bottom, attempt to MAX perform (as in the 

split-S) once the nose passes the horizon.  

 

e. Approaching the horizon in the pull through, reduce back pressure to allow 

acceleration to entry airspeed at the horizon.  Complete three additional leaves in the 

same direction.  

 

NOTE 

 

Use section lines or prominent roads off of the wingtip in the 

direction of turn to visually identify 90° points.  Begin roll when 

your feet are on the horizon.  A combination of roll and pull is 

necessary to be inverted wings level over the reference point.  

Crosscheck G-load at horizon after each pull though the bottom.  

Reaching 200-220 knots at the horizon, G-loading may then have 

to be reduced to the 2-3 Gs required for the initial pull up by 

releasing back-stick pressure.  

 

4. Common Errors. 

 

Getting disorientated in the maneuver. 
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914. COMBINATION MANEUVER 

 

1. Description.  A Combination Maneuver is nothing more than combining a series of 

aerobatic maneuvers into a single evolution.  A maximum of FOUR maneuvers may be "linked" 

together.  

 

2. General.  The aerobatic training you receive is NOT intended to prepare you for the air 

show circuit.  As previously discussed, aerobatic training IS taught to allow you to make the 

aircraft perform precise and controlled maneuvers, flying the aircraft throughout more of its 

envelope.  

 

By combining maneuvers, you will need to plan ahead to the second maneuver while completing 

the first half.  As always, maintain a constant and vigilant scan, especially during the maneuvers.  

 

Energy management should be a part of the discussion so as to plan maneuvers to maximize 

airspeed/altitude, while staying within assigned airspace.  This should be a major consideration 

for which maneuvers are linked together and in what order.  

 

Example:  Loop - Cuban Eight - Immelmann - Split-S 

 

3. Procedures.  Perform all maneuvers IAW the procedures previously set forth for the 

maneuvers you intend to fly.  The SNA shall pre-plan his/her Combination Maneuvers and 

thoroughly brief his/her intentions to the IP before execution. 

 

915. INVERTED FLIGHT 

 

1. Description.  The Inverted Flight maneuver is the intentional flying of the T-6B in the 

inverted wings level attitude for a maximum of 15 seconds.  Review T-6B NATOPS Flight 

Manual regarding inverted flight.  

 

2. General. 

 

It is imperative that you tighten your restraint harness to the maximum extent possible (without 

cutting off your circulation).  Regardless of how tight you think your belts are, once inverted, 

you will have the sensation of being pulled from the aircraft.  Notice the nose attitude.  The T-6B 

requires a relatively high nose attitude in order to maintain level flight. 

 

Reference points that may be used to keep the aircraft from changing altitude while inverted are: 

 

a. Front Cockpit = prop arc on the horizon. 

 

b. Rear Cockpit = intersection of rear canopy bow and canopy rail on the horizon 

 

Monitor the oil pressure and clock to remain within limits.  Ensure the rudder pedals are within 

reach in this attitude. 
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3. Procedures. 

 

a. CONFIGURATION:  Entry airspeed 180-200 KIAS. 

 

CHECKLIST:  Complete the Pre-Stalling, Spinning and Aerobatic Checklist. 

 

CLEAR AREA:  Clear working area with visual scan, TCAS, and clearing turns as 

required. 

 

b. Raise the nose to an approximately ~10° pitch attitude, stop the nose movement by 

relaxing back-stick pressure. 

 

c. Roll the aircraft to the wings-level, inverted attitude.  Once inverted, neutralize the 

ailerons and apply enough forward stick pressure to maintain altitude.  Immediately 

note the clock and check oil pressure.  Return to normal flight immediately if oil 

pressure is not in the normal range. 

 

d. Prior to 15 seconds inverted, use coordinated aileron and rudder to roll the aircraft 

back to the upright flight attitude.  Recheck the oil pressure in the normal range. 

 

4. Common Errors. 

 

a. Failure to maintain straight-and-level flight while inverted. 

 

b. Poor coordination of control inputs during the roll to the inverted and/or upright 

positions. 
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CHAPTER TEN 

ANGLE OF ATTACK APPROACHES 

 

1000. INTRODUCTION 

 

This chapter contains procedures to conduct Angle of Attack (AOA) approaches.  The AOA 

approach is typically used by carrier based airplanes to perform a precision approach to the 

carrier.  The skills learned by conducting AOA approaches in the T-6B will be used as a building 

block for advanced jet training. 

 

1001. ANGLE OF ATTACK APPROACHES 

 

1. Description.  The AOA approach is a descending 180º balanced turn to final followed by a 

normal flared landing.  During the approach, the optimum AOA is maintained by controlling 

nose/pitch attitude and rate of descent is controlled by power adjustment.  

 

2. General.  You are introduced to angle of attack approaches for two primary reasons.  One 

is to simply broaden your exposure to different aspects of aviation.  Additionally, AOA 

approaches are commonplace in jet and multi-engine aircraft and are virtually mandatory when 

used with a visual glideslope indicator during carrier landings.  Should you end up flying jets or 

multi-engine aircraft, your exposure to AOA approaches in the T-6B will be beneficial.  

 

AOA is displayed on the PFD and AOA indexer.  The PFD provides continuous AOA readout.  

When the gear is down, the indexer displays one or two of three illuminated symbols.  

Depending on which symbols are illuminated, the indexer tells you if you are flying at optimum, 

higher than optimum, or less than optimum AOA.  Refer to the T-6B NATOPS Flight Manual 

for further discussion of the AOA system.  

 

For a pattern with gear down, flaps LDG, and PCL set for a 3° glidepath, the optimum approach 

speed (center donut) is approximately 100 KIAS at maximum landing weight.  As landing 

weight decreases, approach AOA (center donut) continues to provide the optimum approach 

speed and maneuver speed (regardless of bank angle).  Optimum approach airspeed decreases 

approximately 1 knot for every 100 pounds of fuel burned. 

 

The AOA system in the T-6B is calibrated in units of AOA, not degrees.  An adjustment is 

automatically made to the readout based on whether the flaps are up, set to TO, or LDG.  

Because of this, optimum AOA is 10.5 units, regardless of configuration.  

 

As you can see, flying an approach at optimum AOA gives you an adequate safety margin 

(approach airspeed above stall speed), while keeping your approach and landing speed low. 

 

3. Procedures. 

 

a. AOA approaches will normally be flown after one or more touch-and-go landings.  

After a touch-and-go, climb out at 120 KIAS with the flaps up.  Climb to pattern 

altitude.  
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b. During the turn, notify other aircraft in the pattern that your are performing an AOA 

approach.  

 

c. Level off at pattern altitude at 120 KIAS.  TRANSTION as follows: 

 

No Flap AOA:  Established on downwind, reduce power to 15-20% and slow to 

optimum AOA (~110 KIAS).  Carefully adjust power to 25-30% to maintain pattern 

altitude and adjust nose attitude to maintain optimum AOA, an amber donut, “O” on 

the indexer.  Maintain 10-11 units and a ¾-1 wingtip distance on downwind. 

 

TO Flap AOA:  Established on downwind, reduce power to 15-20%, lower flaps to 

TO and slow to optimum AOA (~100 KIAS).  Carefully adjust power to 25-30% to 

maintain pattern altitude and adjust nose attitude to maintain optimum AOA, an 

amber donut, “O” on the indexer.  Maintain 10-11 units and a ¾-1 wingtip distance 

on downwind. 

 

LDG Flap AOA:  Established on downwind, reduce power to 15-20%, lower flaps 

to LDG and slow to optimum AOA (~95 KIAS).  Carefully adjust power to 25-30% 

to maintain pattern altitude and adjust nose attitude to maintain optimum AOA, an 

amber donut, “O” on the indexer.  Maintain 10-11 units and a ¾-1 wingtip distance 

on downwind. 

 

d. Perform the Before Landing Checklist prior to abeam position.  

 

e. At the 180º position, initiate final turn by reducing power to approximately 15-20%.  

Lower the nose slightly to maintain 10-11 units, commence the TURN and TALK.  

Your pattern over the ground should be the same as in previous landings.  You may 

require less angle of bank with TO Flap/LDG Flap approaches.  Using the same angle 

of bank as in a normal approach would result in too tight a turn.  

 

f. During the approach, scan the AOA indexer, the aimpoint and the altimeter.  Adjust 

power and attitude as necessary to maintain the proper rate of descent and 10-11 

units.  If the green "slow" chevron ("V") lights up, your AOA is higher than optimum 

and your airspeed is too slow.  To correct, lower the nose slightly.  The chevron 

points in the direction the nose needs to go.  Too low of a nose attitude results in 

illumination of the red "fast" chevron, indicating less than optimum AOA and 

excessive airspeed.  In this case, the correct response is to raise the nose.  Again, all 

nose attitude adjustments must be coordinated with power to control altitude/rate of 

descent.  

 

g. Rate of descent should be constant.  Vary the angle of bank and power as necessary to 

arrive at the proper 90º position (10-11 units AOA, 450 feet AGL or ½ the pattern 

altitude in feet AGL, perpendicular to the runway).  Maintain 10-11 units AOA 

through the rest of the turn to final.  When you are established on final with 

1200-1500 feet of straightaway from the runway threshold, ensure 150-250 feet of 

altitude and maintain 10-11 units AOA until just prior to the runway threshold.  On 
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short final, transition to a normal flared landing. 

 

NOTE 

 

The intent of this training is to do an AOA approach to a normal 

flared landing, not an AOA approach to an AOA landing!  

 

4. Common Errors. 

 

a. Excessive nose attitude corrections.  Scanning the indexer will indicate if you are not 

at optimum AOA.  A glance at the gauge will show how far from optimum.  Correct 

only as much as necessary.  

 

b. Failure to coordinate power and attitude changes.  Keep in mind that power affects 

AOA attitude.  Remember to control AOA with attitude and rate of descent with 

power.  

 

c. Using the same angle of bank as utilized during normal landing patterns. 

 

d. Failure to transition to a normal flared landing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TRAINING RULES 

NOTE: Brief items applicable to your mission in sufficient detail to prevent any 
misunderstandings between crewmembers 
 
Minimum Altitudes 

- Aerobatics or confidence maneuvers: 6,000’ AGL. 
- Stalls or slow flight: 7,000’ AGL. 
- Spins: > 10K MSL and < 22K MSL, ensure spin developed by 13,500’ AGL. 
- Progressive spin: 19,000’ AGL. 
- Ejection: 

- Controlled: 2,000’ AGL. 
- Uncontrolled: 6,000’ AGL. 

- Dual : 1000’ AGL (unless on syllabus LL event on scheduled route). 
- Night: 2000’ AGL. 
- Noise sensitive areas (beaches, sporting events, etc.): 3000’ AGL (FWOP). 
- Formation Low Approach: 100’ AGL. 

 
Minimum Weather 

- Aerobatics: Clear of clouds (if in MOA) with discernable horizon. 
- NSE Pattern: 1000/3 VFR. 
 

“Knock-It-Off” Situations - “Knock-It-Off” will be called when safety of flight is a factor 

or where doubt or confusion exists (examples are listed below): 
-  A dangerous situation is developing. 
-  Situational awareness (SA) is lost. 
-  Any aircraft exceeds maneuvering limits that compromise Safety of Flight (for 

example, over-G, minimum airspeed). 
-  Bingo fuel is inadvertently overflown. 
 
“Terminate” Situations - When Safety of Flight is not a factor, “terminate” will be 

used to discontinue maneuvering: 
-  Bingo fuel is reached. 
-  Desired learning objectives are met. 
-  The aircraft is out of position with no expectation of an expeditious return to position. 
 
“Knock-It-Off”/ “Terminate” Actions 

-  Clear the flight path 
-  Cease maneuvering and climb or descend to a safe altitude 
-  Maintain visual if able 
- Acknowledge IAW FWOP/FTI 

 
Low Level Flights 

- Low Levels shall not be flown solo. 
- Enter route no earlier than 30 min after sunrise and exit no later than 30 min before 

sunset. 
- Fly at an altitude of 500’-1500’ AGL, maintain min of 500’ above highest terrain w/i 

2000’ of the aircraft. 
- Plan to fly a minimum of 500’ above highest obstacle w/i  2 NM of the aircraft. After 

obstacle positively identified, maintain 2000’ horizontal clearance. 
- Off station Low Levels require Ops Officer approval. 
- Radar altimeter shall be used, set no lower than 10% of altitude. 
- Bird Hazard: Low/Moderate can be flown; if Severe, do not enter route. 
- Aircrew shall not enter route unless w/i + / - 3 minutes of schedule entry time. 
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G-Awareness Exercise 

- Fly the G-awareness exercise in airspace that is free from potential conflict; ensure 
adequate spacing between formation aircraft. 

- Perform any time > 3Gs anticipated for sortie. 
 
Lost Sight or “Blind” 

-  The pilot flying the aircraft that loses sight will call “blind” and the altitude. 
-  The visual aircraft will assume formation deconfliction and execute the following: 
• If the #1 aircraft is blind, transmit “blind, X,XXX feet” and maintain a predictable 

flightpath. 
• The wingman will either call “continue” and state his or her position or call “Knock-

It-Off”. 
• If the wingman is blind, transmit “blind, X,XXX feet” & maneuver away from #1’s 

last known position. #1 will coordinate for a rejoin. 
 

TRAINING TIME OUT POLICY 

-  Called in any training situation where a student or IP expresses concern for 
personal safety or requests clarification of procedures or requirements. Also relief 
from physical discomfort. 

 

FORMATION 

- SECTION TAKEOFF / LANDING 
• Circling minimums. 
• Dry runway. 
• Runway: Min 5000’ length / 150’ wide. 
• 10 kts max crosswind. 
• Formation Touch and Go is prohibited. 

- Basic Formation training limited to local area unless approved otherwise by TW5. 
 

STUDENT SOLO (FWOP) 

- 10 kts crosswind. 
- 25 kts headwind. 
- No tailwind. 
- 5000’ runway. 
- WX 5000’/5 (3000’/5 formation solo) home field to depart, clear in area. 
- Prohibited from practicing emergencies / ELPs / NF Landings. 
- On deck NLT 30 mins. prior to sunset. 
 

FLIGHT TIME (FWOP) 

- Daily flight time should not exceed 3 flights / 6.5 hours total. 
- Squadron Commanders may approve up to a 14 hour crew duty day. 

 
FWOP RESTRICTIONS 

- PPELs may be practiced day and night at uncontrolled airfields, but pilots are 
reminded general aviation pilots may be unfamiliar with ELP traffic pattern. 

- OCF in T-6 requires ground reference and visible horizon and no higher than a 
4,000’ undercast. Aerobatics only require visible horizon. 

- Aircrew should not depart NSE on CCX or O&I with more than 2 tire cords exposed. 
- When NSE/NDZ closed, practice instrument approaches under VFR conditions are 

authorized however 500’ AGL shall be used as lowest MDA or DH. 
- Taxi lines in the HUB are not mandatory during daylight hours. 
- Aerobatics/OCF in all Alert Areas shall squawk 4700 (unless on discreet squawk). 
- TW5 aircraft shall not operate at NOLFs without an RDO present. 
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