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DISCUSS ITEMS

Actual versus simulated engine shutdown, engine secure and restart, PIC/CRM during SSE, P-factor, starter-assissted airstart, SSE pattern work, SSE landings/waveoffs/touch and go, SSE full stop, Vmca, and landing gear system/malfunctions.
Actual Versus Simulated Engine Shutdown

· Lever Positions
· Autofeather

Simulated shutdown cannot achieve windmilling prop characteristics. This is especially notable in Case 4/5 training where a true engine failure would not autofeather since power levers are likely below the 90% position switch.

OPNAV 7.1.1.3 Feathering or Securing Engines

During simulated emergency operations and functional check-flights of multiengine aircraft, no propeller shall be fully feathered or engine secured at an altitude below 4,000 feet AGL except as follows:

a. Aircraft undergoing test and trials as required by COMNAVAIRSYSCOM.
b. Aircraft whose design characteristics include normal operations with propellers feathered or engines secured below 4,000 feet AGL.

c. Four-engine aircraft may operate with one propeller feathered or with one engine secured at altitudes of 1,500 feet AGL or higher when required for check-flights or training purposes subject to restrictions contained in the applicable NATOPS flight manual.
Engine Secure and Restart

PIC/CRM During SSE

P-Factor

· Critical Engine
P-factor, also known as asymmetric blade effect and asymmetric disc effect, is an aerodynamic phenomenon experienced by a moving propeller, that is responsible for the asymmetrical relocation of the propeller's center of thrust when an aircraft is at a high angle of attack. This shift in the location of the center of thrust will exert a yawing moment on the aircraft, causing it to yaw slightly to one side. A rudder input is required to counteract the yawing tendency.

When an aircraft is in straight and level flight at cruise speed, the propeller disc is perpendicular to the relative wind. Each of the propeller blades will contact the air at the same angle and speed and thus the thrust produced is evenly centered across the propeller. As the aircraft's angle of attack increases and the propeller disc rotates toward the horizontal, the airflow will meet the propeller disc at an increasing angle. The propeller blades moving down and forward (for clockwise rotation, from the one o'clock to the six o'clock position when viewed from the front) will have a greater relative wind velocity and therefore will produce greater thrust, while propeller blades moving up and back (from the seven o'clock through 12 o'clock position) will have a decreased relative wind velocity and therefore decreased thrust. This asymmetry displaces the center of thrust of the propeller disc towards the blade with increased thrust. In an aircraft with two or more propeller engines, P-Factor is what determines which engine is the critical engine.
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Starter-Assissted Airstart
· Pre-Loading
FTI – 5.d. Actual Engine Shutdown/Feather

Engine shutdown, feathering, and restarts shall be conducted in accordance with NATOPS and only when required by the curriculum for the specific flight. Complete the Emergency Engine Shutdown Checklist, Windmilling Airstart Checklist, and/or Starter Assisted Airstart Checklist as required. The full Emergency Shutdown Checklist should be accomplished prior to accomplishing the Starter-Assisted Airstart Checklist. 

During training, actual engine shutdown will only be induced by placing a condition lever to fuel cutoff. The condition lever shall not be moved from fuel cutoff after a shutdown until required by the appropriate restart checklist. Syllabus flights requiring actual prop feathering or engine shutdown shall be performed only in VMC during daylight. Weather must be in accordance with wing and squadron standard operating procedures. No engine may be secured or prop feathered below 4000 feet AGL, except during an actual emergency IAW OPNAVINST 3710.7 series.

For malfunctions that allow a restart after shutdown (i.e., chip light with no secondary indications), complete the Emergency Engine Shutdown Checklist, then execute the Starter Assisted Airstart Checklist down through Step 12. This will facilitate a quick restart should the operating engine malfunction. This is referred to as “pre-loading” the engine.
15.4 AIRSTARTS

Airstarts accomplished with the assistance of an operating generator (cross-generator start) or with the battery only should be successful at all altitudes and airspeeds. A starter-assisted airstart should normally be attempted regardless of generator availability unless conditions warrant a windmilling airstart.

CAUTION

• Unless a greater emergency exists, the cause for engine failure should be determined before attempting an airstart.

• Above 20,000 feet, starts tend to be hotter. During engine acceleration to idle speed, it may be necessary to periodically cycle the condition lever to FUEL CUTOFF to avoid an over temperature.

• Electrical loads not consistent with flight conditions should be reduced.

15.4.1 Starter-Assisted Airstart

Starter assisted airstarts may be achieved at all altitudes and airspeeds, precluding mechanical malfunctions.

†1. Power lever (failed engine) — IDLE.

†2. Prop lever (failed engine) — FEATHER.

†3. Condition lever (failed engine) — FUEL CUTOFF.

4. Cabin temperature mode — OFF (RS).

5. Vent blower — AUTO (RS).

6. Radar — STANDBY (PM).

7. Anti-ice/deice — As required (LS).

8. Firewall valve — OPEN (LS).

9. Transfer pump — AUTO (LS).

10. Boost pump — ON (LS).

11. Crossfeed — AUTO (LS).

12. Generator (failed engine) — OFF (PM).

†13. Starter (failed engine) — IGN & ENG START (check ignition indicator light on).

WARNING

If engine was shut down by closing the firewall valve, time to light-off during restart may exceed 10 seconds.

CAUTION

Operating engine ITT may increase approximately 50 °C because of generator loading. If conditions permit, retard operating engine to reduce the possibility of exceeding ITT limits.

14. Condition lever — LOW IDLE (PF).

15. Starter (N1 above 50 percent) — OFF (PF).

16. Prop — Unfeather (PF).

17. Power — As required (PF).

18. Generator — Reset/ON (PM).

19. Fuel control heat — ON (LS).

20. Bleed air — As required (RS).

21. Autoignition — ARMED (PM).

22. Condition lever — HIGH IDLE (PF).

23. Anti-ice/deice — As required (LS).

24. Autofeather — As required (LS).

25. Radar — As required (PM).

26. Prop sync — As required (PF).

27. Environmental controls — As required (RS).

28. Instruments/nacelles — Checked (PF, PM).

SSE Pattern Work

· Power Loss v Non

· Cases 1-5

· Priorities

5. Simulated Single-Engine (SSE) Landing Pattern

The SSE landing pattern acquaints the student with procedures required to land safely following the loss of an engine. The SSE pattern is very similar to a normal pattern except considerations are made for decreased performance and reduced directional control. Maintain higher than normal speeds from the 180 to touchdown to ensure directional control margins are maintained. Rudder trim is not recommended in the SSE landing pattern; however, if rudder trim is used it should be centered by the 180 position and must be centered prior to the final turn. You may use the PM to check the position, but not to center it for you. Never sacrifice control of aircraft to complete a checklist. The PF should appropriately direct the PM to “hold the checklist” or “continue the checklist” as time permits. The “power up, rudder up, clean up” method is a good technique to remember whenever experiencing power loss. When performing the Emergency Shutdown Checklist, do not configure or call for the landing checklist until the required memory items have been completed.

----------

[Reference FTI Chapter 1: Case1-5 procedures and the Appendix F: Emergency Shutdown Checklist walkthrough ]

----------

SSE Landings/Waveoffs/Touch And Go

· Crosswind Considerations

· Waveoff Procedure

b. SSE Waveoff

SSE waveoffs allow safe transition from SSE descending flight to maximum power SSE climbing flight. The maneuver is designed to stop altitude loss as soon as possible, while transitioning to a climb at the desired climb speed. Minimum altitude for the IP to initiate a practice SSE waveoff is 200'. The IP shall take the controls, utilize both engines, and execute any waveoff required below 200'. 

The SSE waveoff is a demanding maneuver requiring precise aircraft control and expedient procedures. Climb performance is directly proportional to how well the maneuver is executed. Limited power margins dictate exact execution. Utilize T-44C NATOPS Single Engine Waveoff procedures. 

If possible, wave off slightly offset to the pattern side of the runway to allow a better view of the traffic. 

To standardize all waveoffs, the copilot shall report “gear up” before the props are retarded to 1900. The intent of this requirement is to ensure that instructors can maintain proper defensive positioning throughout the waveoff. Students must ensure that they understand the aerodynamic concepts behind getting the gear up, props back, and proper power set for the best performance. 

During a single engine waveoff, airspeeds between 102-110 KIAS are acceptable; however, the pilot should strive to climb out at best angle or best rate of climb as needed. Students should be targeting one of these two airspeeds not simply attempting to be between 102-110.
FTI – 104. HIGH WORK 6. SSE Waveoff at Altitude

Safe transition from SSE descending flight to max-power, SSE climbing flight. Practice at altitude prepares the student for SSE waveoffs in the traffic pattern. Limited power margins (especially at altitude) dictate exact execution. 

Setup

Level 1000’ + 800 (eg. 4800, 5800) // Numbered Heading // 120 KIAS.

This simulates 800 feet on the downwind leg of the traffic pattern. 

Execution

IP – Power Lever Idle

Power up, rudder up, clean up. 

EMERGENCY SHUTDOWN CHECKLIST.

IP calls “Approaching the 180.” 

Flaps, Gear, Landing Checklist.

Immediately start a descending left turn.

“90” at 500’ // Min 110 KIAS. 

“Final”  at 250’ // Min 110 KIAS, Maximum 120 KIAS. 

Props – Full Forward. 

IP calls “Waveoff” 

SINGLE-ENGINE WAVEOFF CHECKLIST

Transition to a climb attitude while adding power to the operative engine.

Keep the ball nearly centered (¼ - ½ out towards the operating engine) // up to 5º AOB into the operating engine. 

Maintain a minimum of VXSE and a maximum of VYSE. Level off or descend if required to maintain flying speed.

Under no circumstances allow speed to approach VSSE. 

Complete

Clean // Climbing // VYSE (Min VXSE) // Trimmed.
SSE Full Stop

· Landing Distance

· Full-Stop Brief

a. SSE Full-stop landing

The SSE full-stop landing presents no particular control difficulties as long as the following procedures are adhered to exactly. After landing, reduce power to idle. Lift both power levers over the detent and slowly ease the operating engine into reverse. Scan toward the end of the runway for alignment. Counteract yaw with rudder and use brakes and power to maintain centerline. Push the yoke full forward and the aileron into the dead engine. If yaw becomes excessive, reduce or discontinue reversing and stop with brakes. Be careful to not lock the brakes. The maneuver is complete when the aircraft has come to a slow taxi on the runway. Following an actual single-engine landing, clear the runway if practicable, then perform shutdown. Do not attempt to taxi on one engine. Make single-engine landings on the most favorable runway. Placing the dead engine into the wind may facilitate aircraft control during the landing rollout. Placing the good engine into the wind may help aircraft control and reduce rudder requirements while airborne. 

SSE full-stop landings shall only be performed if the SSE full-stop landing Brief has been completed and can be found in the FTI Typical Briefs And Voice Procedures Appendix. SSE full-stop training shall only be performed on a dry runway. Effects of crosswind on rollout shall be discussed. This maneuver is accomplished to demonstrate the coordination required to keep the aircraft on centerline when reversing only one engine. An actual single-engine full stop with reverse would only be used if landing distance were critical. Provided the landing is not excessively long, the runway length minimums utilized on all training flights provide sufficient runway to execute a single-engine full stop without the use of reverse. 

SSE Full Stop Brief:

“Once safely on the deck, I will bring both power levers over the detent, reversing with the left/right engine, maintaining centerline with opposite rudder and aileron and forward yoke pressure. If rudder effectiveness is lost, I will bring both power levers toward flight idle.”
Vmca
· 8Variables
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H100. INTRODUCTION 
Vmca is the minimum speed at which directional control can be maintained with an engine inoperative. This speed is established by the manufacturer under the following criteria specified by the Certifying Authority (FAA). 

1. Takeoff power set on the operating engine 

2. Standard Day (Temperature 15 degrees C and Pressure 29.92" at Sea Level) 

3. Maximum takeoff weight 

4. Critical engine windmilling (left engine in the T-44/TC-12) 

5. Flaps at takeoff setting 

6. Gear Up 

7. 5 degrees AOB into the operating engine 

8. Maximum allowable aft cg. 

86 KIAS is the published Vmca speed for the T-44 under the above conditions. The actual Vmca in any particular situation vary. With regard to the eight variables, notice that except for the angle of bank, gross weight, and standard day conditions, all of the remaining items are the worst case (they increase Vmca) or are related to the takeoff scenario. 86 KIAS is considered a “worst case scenario” and staying above this airspeed should allow controllability in a single engine (SE) scenario, it does not guarantee climb performance or even safe stall margin. 

Banking into the good engine three to five degrees lowers Vmca by vectoring lift to counter yaw (effectively increasing the horizontal component of lift) and also by reducing sideslip. Reducing the sideslip yields greater rudder effectiveness, making possible better control of yaw at slower airspeeds. Conversely leveling the wings or banking away from the good engine will increase Vmca and should be done with caution in a SE scenario. 

Maximum weight also decreases Vmca. Since lightly loaded aircraft generate less lift, there is less horizontal lift (when 3-5 degrees of bank is applied) to control the yaw. The lightly loaded aircraft would therefore require more airflow over the rudder to control the yaw which necessitates a higher Vmca speed. 

Maximum power produces the greatest yaw and roll toward the dead engine. In addition, conditions such as denser air, lower altitudes, and lower temperatures that increase engine performance will increase Vmca. The good news is pilots have direct control over this condition. Reducing power on the good engine reduces asymmetric thrust and lowers Vmca; however, keep in mind how reducing power will affect climb performance and stall margin. The pilot must be sure to maintain adequate margin above both stall and Vmca speed at all times when single engine. 

A rearward or aft C.G. reduces the lever arm between the C.G. and the rudder. Recall that an airplane rotates about its C.G. along all three axes. The shorter the rudder arm, the more rudder that is required to counteract yaw, so rudder effectiveness is at a minimum, which necessitates higher airspeeds in order to increase the airflow over the rudder to maintain control and therefore the higher Vmca. 

The flaps in the takeoff position and the gear up are stipulated because they are indicative to the takeoff scenario. The gear and the gear doors extended tend to act like rudders and act to decrease Vmca. Vmca will increase as we raise the gear. The flaps add drag and help resist the yawing moments set up by the operating engine. 

All multi-engine pilots must have a thorough knowledge of Vmca and how it is affected by the current conditions. Having this knowledge will allow a pilot to recognize when an aircraft is approaching Vmca and diagnose the best course of action to facilitate a successful recovery. In order to successfully recover from Vmca, airspeed must be increased or the parameters must be changed, i.e., less asymmetric power, propeller feathered, etc. 

See the Aerodynamics Workbook for more information on Vmca.

Landing Gear System/Malfunctions

· Type
· Wheels Up Warning

· Squat Switches

· Manual Extension

· Troubleshooting 

· Landing in Abnormal Configurations

2.13 LANDING GEAR SYSTEM

The landing gear is a retractable, tricycle type, electrically operated by a single split field 28-Vdc motor located below the floor on the forward side of the center section main spar. The landing gear motor is powered through a circuit breaker placarded LANDING GEAR MOTOR and located on the control pedestal extension. A dynamic braking system and limit switches prevent coasting and overtravel of the gear. Torque shafts drive the main gear actuators, and duplex chains drive the nosegear actuator. A spring-loaded friction-type overload clutch is incorporated to prevent damage to the structure and torque shafts in the event of a mechanical malfunction. Spring-loaded locks secure the main gear in the down position, while the jackscrew in the actuator secures the nosegear in an overcenter down position. The jackscrew in each actuator holds all three gear in the up position. A push-pull type circuit breaker placarded LANDING GEAR MOTOR and located on the pedestal protects against electrical overload. The gear doors are opened and closed through mechanical linkage. The nosewheel steering mechanism is automatically centered and the rudder pedals relieved of the steering load when the landing gear is retracted. Air-oil type shock struts are incorporated with the landing gear. Gear extension time should not exceed 8 seconds. Gear retraction time should not exceed 10 seconds.

2.13.1 Landing Gear Control Switch

The landing gear system operation is controlled by a manually actuated wheel-shaped switch placarded LDG GEAR CONTROL UP AND DN on the right subpanel (FO-1). The control switch and associated relay circuits are protected by a circuit breaker placarded LDG GR on the copilot inboard subpanel.
2.13.1.1 Landing Gear Down Position-Indicator Lights

Landing gear down position is indicated by three green lights (FO-1) placarded GEAR DOWN. These lights have a press-to-test and rotate to dim feature. The circuit is protected by a circuit breaker placarded GEAR in the INDICATOR section on the right subpanel.

2.13.1.2 Landing Gear Handle Warning Lights

Two red bulbs, wired in parallel, are positioned inside the clear plastic grip on the landing gear control handle. These lights illuminate whenever the gear is unlocked, in transit, or the gear warning horn has been activated. Both bulbs will also illuminate when both power levers are retarded below a position corresponding to 79-percent ±2 N1 when the landing gear is not down and locked. Extending the landing gear will turn the lights off. Both red lights indicate the same warning conditions, but two lights are provided for a fail-safe indication in the event one bulb burns out. The circuit is protected by a push-pull type circuit breaker placarded GEAR on the copilot right subpanel.

2.13.1.3 Landing Gear Handle Warning Light Test Button

A test button placarded HD LT TEST is located on the right subpanel (FO-1). Failure of the landing gear handle to illuminate red when this test button is pressed indicates two defective bulbs or a circuit fault. The circuit protected by a circuit breaker placarded GEAR on the copilot right subpanel.

2.13.1.4 WHEELS UP Warning

A warning horn located behind the left side of the instrument panel will sound intermittently, the red WHEELS UP light on each side of the glareshield (FO-1) will flash, and the red lights in the gear handle will illuminate when all three landing gear struts are not down and locked and either (1) both power levers are below the 79-percent ±2 N1 rpm position or (2) the flaps are extended beyond the approach position. Since flap settings beyond the approach are not normally utilized during actual or simulated single-engine operation, the warning horn will normally only be activated during such operations when the landing gear is up or in transit and both power levers are below the 79-percent ±2 N1 rpm position. Warning horn circuitry is protected by a circuit breaker placarded GEAR HORN on the copilot right subpanel.

2.13.1.5 Landing Gear Warning Horn Silence Button

The landing gear warning horn can be silenced and the WHEELS UP lights extinguished during flight (with power retarded, gear and flaps up) by pressing the button placarded WARN HORN SILENCE on the right subpanel. After silencing the warning horn, it will remain silent until either the flaps are extended or at least one power lever is advanced beyond a position corresponding to 79-percent ±2 N1 rpm and is subsequently retarded below that setting.
WARNING

Overriding the landing gear warning horn in the traffic pattern or during final segment of an instrument approach could result in a gear-up landing.

Note

Cancellation of the wheels warning horn shall be at the direction of the pilot flying; however, shall not be overridden in the traffic pattern or during the final segment of an instrument approach.

2.13.1.6 Landing Gear Squat Switches

A squat switch (Figure 2-13) on each main landing gear shock strut controls the operation of various aircraft systems that function only during flight or only during ground operation. These switches are mechanically actuated whenever the main landing gear shock struts are compressed (normally after landing). The following aircraft systems operate in conjunction with the right squat switch. (
1. Landing gear circuit inoperative with aircraft on deck.

2. Deactivates stall warning.

3. With stall heat switch on, stall heat is switched from low to high setting following takeoff.

4. Activates the flight hour meter when airborne.

5. Right-engine inlet lip heat inoperative with aircraft on deck.

6. Certain capabilities of AHRS 1/2, DCU 1/2 and GPS are inhibited on the ground.

7. Transponder response is inhibited following landing.

8. TAS is switched from ON to STBY following landing.

WARNING

During runway operations, the landing gear handle downlock J-hook may not prevent inadvertent raising of the handle because of insufficient weight on the right main landing gear squat switch.

This switch also activates a downlock hook, preventing the landing gear handle from being raised with the weight of the aircraft on the wheels. The hook, which unlocks automatically after takeoff, can be manually overridden by pressing the red button placarded DN LOCK REL located adjacent to the landing gear handle. If the override is used and the landing gear control switch is raised, power will be supplied to the gear warning circuits. The following aircraft systems operate in conjunction with the left squat switch.
1. Left-engine inlet lip heat inoperative with aircraft on deck.

2. Switches electric heat from GRD MAX to NORMAL when airborne.

3. Ambient air solenoid opens when airborne.

4. Pressurization controls:

a. Dump solenoid closes when airborne.

b. Preset solenoid opens when airborne.

c. Cabin door seal solenoid opens when airborne.

2.13.1.7 Landing Gear Downlock Switches

Each landing gear strut/wheel assembly has a downlock switch that is closed when the strut/wheel assembly reaches its fully extended position. The flashing wheels up light and gear warning horn protection circuitry is deactivated by these downlock switches. All three switches must be closed (all three strut/wheel assemblies down and locked) before the wheels up light and horn will deactivate. Each individual green down and locked indicator is also wired through the downlock switches to provide independent confirmation that each strut/wheel assembly is safely down and locked. If one or more indicators do not indicate down and locked after the gear is selected down, the light in the landing gear selector handle will normally illuminate. These two independent circuits in the downlock switches normally provide landing gear position information and each may be utilized to isolate a problem such as a faulty downlock circuit if the other one should malfunction.

2.13.1.8 Landing Gear Uplock Switches

Each landing gear strut has an uplock switch that is closed when each strut is fully retracted. If one or more strut/wheel assemblies should not fully retract, a red light in the gear selector handle should remain illuminated. Also, the wheels up and warning horn will activate on demand by normal methods. Should it become necessary to determine if each individual strut/wheel assembly is in its fully retracted position, the use of various cockpit indicators can be utilized for confirmation.

The propeller sync annunciator light can be utilized to confirm the right main gear is fully retracted. If the propeller sync light remains extinguished when the propeller sync switch is activated, the right main uplock switch is closed indicating (normally) that the right main strut/wheel assembly is fully retracted.
The landing lights can indicate position of the nosegear (i.e., if selected, they will not illuminate or reflect any increase in generator loading if the nosegear uplock is closed). Normally, if the nosegear uplock is closed, the nosegear strut/wheel assembly is fully retracted.

The left main gear position can be ascertained by observing electric heater operations when airborne. Normally, if ground maximum heat is selected on the ground, an automatic trip to NORM (for normal heat) is activated by the left squat switch when airborne. However, after the trip, GRD MAX is still available if the electric heater switch is held in GRD MAX until the left main uplock is closed. With manual heat selected, first select the electric heater switch to NORM and note generator loading. Then select the electric heater switch to GRD MAX while monitoring generator loading. If only a slight fluctuation and no significant increase in generator loading is noted when GRD MAX is selected, the left main uplock switch is closed. Normally, if the left main uplock switch is closed, the left main strut is fully retracted.

2.13.1.9 Landing Gear Motor Limit Switches

Two landing gear motor limit switches are located on the landing gear drive train assembly underneath the floor of the cabin (Figure 2-14). A gear motor up limit switch deactivates the landing gear motor and prevents overtravel of gear when retracted. This switch also serves to deactivate the g-meters when the landing gear is extended. The gear motor down limit switch deactivates the landing gear motor and prevents overtravel of the gear during extension.

2.13.2 Landing Gear Alternate Extension Handle

The landing gear extension handle (Figure 2-14) located on the cockpit floor to the right of the pilot seat is used for manual extension of the landing gear. The landing gear extension system is actuated by pumping the handle up and down. This movement operates a double action ratchet mechanism which drives the normal system to extend the landing gear. The landing gear cannot be retracted manually. Refer to Part V for alternate gear extension procedures.
CAUTION

Reduce handle stroke length when nosegear indicates safe. Do not pump handle after all GEAR DOWN position indicator lights (three) are illuminated. Further movement of the handle could damage the drive mechanism, precluding normal retraction.

2.13.2.1 Landing Gear Clutch Disengage Lever

During manual landing gear extension, the landing gear motor must be disengaged from the landing gear drive mechanism. This is accomplished by a manually operated clutch disengage lever located adjacent to the landing gear emergency extension handle. To disengage the clutch, pull the clutch lever up and turn clockwise. To engage the clutch, turn the clutch lever counterclockwise and release.

2.13.3 Steerable Nosewheel

The aircraft can be maneuvered on the ground by the steerable nosewheel system. Direct linkage from the rudder pedals to the nosewheel steering linkage allows the nosewheel to be turned 12° to the left of center or 14° to the right. When rudder pedal steering is augmented by the main wheelbraking action, the nosewheel can be deflected up to 48° either side of center. Shock loads that would normally be transmitted to the rudder pedals are absorbed by a spring mechanism in the steering linkage. Retraction of the landing gear automatically centers the nosewheel and disengages the steering linkage from the rudder pedals.
16.5 LANDING GEAR EMERGENCIES

16.5.1 Landing Gear Unsafe Up Indication

Should one or more of the landing gear fail to retract or fail to indicate a safe up condition, proceed as follows:

1. Gear handle — DN.

2. Gear position — Check.

3. If a safe down indication is obtained and is confirmed visually, land as soon as practicable.

Note

Prior to landing, obtain a visual gear position check by utilizing the air-to-air (from another aircraft) or the tower fly-by method. It is possible to have a safe gear indication and not have three complete tire or wheel assemblies remaining on the aircraft.

4. If a safe gear down and locked indication is not obtained or visual check indicates unsafe conditions, proceed to the Landing Gear Unsafe Down Indications procedures.

16.5.2 Landing Gear Unsafe Down Indications

Should one or more of the landing gear fail to extend or fail to indicate a safe condition, the following steps should be taken. If during any of the following steps the problem is isolated and a visual check indicates a safe gear down situation, land as soon as practicable.

1. Landing gear relay circuit breaker — Check. [By Gear Handle]

2. Landing gear indicator circuit breaker — Check. [Right Seat, Right of Control Wheel]

3. Landing gear motor circuit breaker — Check. [Center Console, Right Side]

4. Cockpit gear position indicators — Check.

a. Conduct press-to-test checks for faulty bulbs in position light indicators.

b. If an unsafe green (for down) light is accompanied by a red light in the landing gear handle, momentarily retard both power levers well below the position corresponding to 79 ±2 percent N1 position. Check for presence or absence of flashing wheels up lights and gear up warning horn. If no wheels up lights or horn is detected, all three gears are most probably in a safe down position.

c. For a right main unsafe, activate propeller sync and check for an illuminated propeller sync light. If illuminated, the right main has dropped from its uplock.

d. For a nosegear unsafe, activate the landing/taxi lights and note presence or absence of generator load increase. If a load increase is noted, the nosegear is not in its uplock.

Note

The windshield heat, propeller deice, and engine lip boot heat incorporate a lockout mechanism that overrides the operation of the electric heater. Ensure these systems are secured prior to performing check of the left main landing gear.

e. For a left main unsafe, select manual heat and position the electric heat switch to NORMAL. Note generator load. Then hold the electric heat switch in the GRD MAX position and look for a significant generator load increase. If a significant load increase is noted, the left main is not in its uplock.
5. Gear position (visual) — Check.

6. If a visual check indicates a gear down condition, land as soon as practicable.

7. If the visual check confirms that the gear is not down and locked, determine if the malfunction is electrical or mechanical by comparing visual indications with cockpit gear indications and gear circuit breaker positions. If the problem appears to be electrical, raise the gear handle, attempt a manual gear extension, and obtain a visual check prior to landing.

Note

Attempt a landing gear emergency extension only if an electrical malfunction is indicated.

If the problem appears to be mechanical, proceed as follows:

8. Landing gear handle — Select UP.

9. Gear position (visual) — Check.

10. If the visual check confirms the landing gear are retracted, a gear up landing is recommended (refer to the Gear Up Landing procedure in paragraph 16.5.8). 

If the gear are not retracted, refer to the procedures concerning landing with gear up or unsafe. Time permitting, consult the home squadron through direct communications if possible or through an ATC/FSS relay.

CAUTION

Do not taxi with an unsafe gear indication.

16.5.3 Landing Gear Emergency Extension

CAUTION

If a mechanical malfunction is known or suspected, do not attempt a manual gear extension.

The landing gear may be extended manually if the electrical portion of the extension mechanism should fail; however, the gear cannot be retracted manually, and no provision is made for gear extension with mechanical linkage failure. As airspeed is reduced, it is correspondingly easier to manually actuate the alternate extension handle. The propeller reverse not ready light will not be illuminated with the landing gear relay circuit breaker pulled. When making an emergency extension, proceed as follows:

1. Airspeed — 120 KIAS Recommended (155 KIAS maximum).

2. Autopilot — As required.

3. Landing gear relay circuit breaker (LDG GR) — Pull.

4. Landing Gear handle — DN.

5. Clutch disengage lever — Lift and Turn Clockwise.

6. Manual extension handle— PUMP until three green indicator lights illuminate. Approximately 50 strokes are required to fully extend the landing gear. 

CAUTION

• For a PRACTICE manual extension: Reduce handle stroke length when nosegear indicates safe. Do not pump handle after all gear down position lights (three) are illuminated. Further movement of the handle could damage the drive mechanism precluding normal retraction.

• For an EMERGENCY manual extension: Reduce handle stroke length when nosegear indicates safe. After all gear down position lights (three) are illuminated, pump the handle until significant resistance is encountered. Do not stow handle or move any landing gear controls, reset any landing gear controls, switches or circuit breakers until the aircraft is on the ground and the cause of the malfunction has been determined and corrected.

7. Gear position (visual) — Check (for Emergency Manual Extension).

16.5.4 Landing Gear Retraction After Practice Manual Extension

After a practice manual extension of the landing gear, the gear may be retracted electrically as follows:

1. Emergency engage handle — Rotate counterclockwise and push down.

2. Extension lever — STOW.

3. Landing gear relay circuit breaker (LDG GR) — Push in.

4. Landing gear handle — UP.

16.5.5 Airborne Landing Gear Inspections

In the event an airborne visual inspection is required on a T-44C aircraft, proceed as follows:

1. Conduct sufficient cockpit-to-cockpit communications to coordinate a controlled joinup, inspection, and separation.

Abrupt changes in airspeed, attitude, and altitude shall be avoided.

2. Inspecting aircraft should check the general condition of the landing gear, tire inflation, mechanical downlock and J-hook in extended position, landing gear doors, and any indication of a hydraulic leak.

16.5.6 Landing With One Main Gear Up or Unsafe

If one main landing gear fails to extend and the opposite gear extends normally, a break in the drive mechanism to the unextended gear has occurred. Land the aircraft on a runway or on firm hard surface in preference to loose dirt or grass. Touch down smoothly, well to the same side of the runway as the extended gear to allow room for eventual groundloop. Roll on the down and locked gear, holding the opposite wing up and the nose straight as long as possible. As the wingtip strikes the ground, apply opposite brake to maintain a straight path.

WARNING

If the landing gear handle was raised while the aircraft was on the deck during a touch and go, the landing gear actuation system may have completely failed. Further attempts to manually or electrically extend the gear may not work. If a visual inspection identifies that the unsafe main landing gear is slightly forward of the down and locked position, experience has proven a down and locked result can be achieved by applying slight brake pressure on the unsafe landing gear immediately prior to and throughout the touchdown. This results in a pulling action on the landing gear upon touchdown, which may bring the gear far enough aft to lock the gear in place. The benefits of this procedure should be weighed against its own risks and the risks and benefits of attempting to retract the gear or landing with only two safe gear indications.

CAUTION

Field arresting cable should be removed from the runway to minimize structural damage to the aircraft.

Note

Night emergency egress may be facilitated by pre-positioning the threshold and spar lighting switch to on and turning on the aft compartment lighting.
Before touchdown:

1. Crew/passenger emergency briefing — Completed.

2. Seat belts/harnesses — Secure (passengers assume braced position).

3. Landing Checklist — Completed.

After touchdown:

4. Power levers — IDLE.

5. Condition levers — FUEL CUTOFF.

6. Use aileron and rudder as necessary to maintain directional control and keep wings level as long as possible.

7. Brake — As required.

8. Firewall valves — CLOSED.

9. Boost pumps — OFF.

10. Fire Extinguisher — As required.

11. AUX BATT — OFF.

12. Gangbar — OFF.

13. Evacuate aircraft. 

16.5.7 Landing With Main Gear Down, Nosegear Up or Unsafe

If all attempts to lock the nosegear fail, retract the main gear, complete the gear up landing procedure, and execute a gear up landing. If the main gear cannot be retracted, make a normal approach with power using a minimum of wing flap to hold the nose up as long as possible after touchdown. Lower the nose gently to the deck. DO NOT USE BRAKES.

WARNING

Safe and expeditious egress from the aircraft may be difficult because of the nose-low/tail-high attitude after landing.

CAUTION

Field arresting cables should be removed from the runway to minimize structural damage to the aircraft.

Note

Night emergency egress may be facilitated by pre-positioning the threshold and spar lighting switch to on and turning on the aft compartment lighting. 

Before touchdown:

1. Crew/passenger emergency briefing — Completed.

2. Seat belts/harnesses — Secure (passengers assume braced position).

3. Landing Checklist — Completed.

After touchdown:

4. Power levers — IDLE.

5. Condition levers — FUEL CUTOFF.

6. Firewall valves — CLOSED.

7. Boost pumps — OFF.

8. Fire extinguisher — As required.

9. AUX BATT — OFF.

10. Gangbar — OFF.

11. Evacuate aircraft.

16.5.8 Gear Up Landing

The main landing gear wheels protrude slightly from the wheelwell in the gear-up position and will roll when the aircraft is landed with the gear retracted. Because of decreased drag with the gear up, the tendency will be to overshoot the approach. The center of gravity with the gear retracted is aft of the main wheels. This condition will allow the aircraft to be landed with the gear retracted and should result in a minimum amount of structural damage to the aircraft, providing the wings are kept level. It is recommended that the landing be made with approach flaps and on a hard surface runway, preferably paved. In landing on soft ground or dirt, sod has a tendency to roll up into chunks, damaging the underside of the aircraft. Plan to touch down at approximately 85 KIAS. When making a gear up landing, proceed as follows:

Note

Night emergency egress may be facilitated by pre-positioning the threshold and spar lighting switch to on and turning on the aft compartment lighting.

Before touchdown:

1. Crew/passenger emergency briefing — Completed.

2. Seatbelts/harnesses — Secure (passengers assume braced position).

3. Clutch disengage handle — Lift and Turn Counterclockwise.

4. Manual extension handle — Stowed.

5. Landing gear relay circuit breaker (LDG GR) — PULLED.

6. Flaps — APPROACH.

Note

• Because of decreased drag with the gear up, the tendency will be to overshoot the approach. 

• If conditions permit, place the gangbar off prior to touchdown. 

Immediately prior to touchdown:

7. Condition levers — FUEL CUTOFF.

After touchdown:

8. Power levers — IDLE.

9. Condition levers—FUEL CUTOFF (only if power was utilized to the point of touchdown; refer to Step 7).

10. Brakes — As required.

Note

In previous T-44 gear up landings, directional control was maintained utilizing brakes and rudder control.

11. Firewall valves — CLOSED.

12. Boost pumps — OFF.

13. Fire extinguishers — Discharge.

14. AUX BATT — OFF.

15. Gangbar — OFF.

16. Evacuate aircraft.
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