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The document is a section from the FAA's Airplane Flying Handbook discussing the 
transition to complex airplanes, focusing on their design, performance characteristics, and 
the function and effectiveness of flaps in enhancing flight capabilities. 

Transitioning to Complex Airplanes 

Transitioning to complex airplanes requires systematic training due to 
increased performance and operational complexity. 

• High-performance airplanes have enhanced capabilities and require 
additional planning and judgment. 

• Transition training should be conducted by a qualified flight instructor. 
• Airplanes are designed for various airspeeds, balancing high-speed 

flight with low-speed landing capabilities. 
• Flaps are essential for increasing lift and improving low-speed 

performance. 

Function and Effectiveness of Flaps 

Flaps enhance lift and alter drag characteristics, crucial for landing and 
takeoff performance. 

• Flaps increase the wing's lift coefficient and surface area, improving lift. 
• Flap deflection does not increase the critical angle of attack and can 

decrease it in some cases. 
• Different flap types (plain, split, slotted, Fowler) have varying 

effectiveness and drag characteristics. 
• Flap deflection beyond 15° significantly increases drag and alters pitch 

behavior. 

Operational Procedures for Flaps 

Proper flap usage is critical for safe landings and takeoffs and requires pilot 
judgment and adherence to guidelines. 

• Pilots should refer to the FAA-approved Airplane Flight Manual (AFM) for 
specific flap operations. 

• Incremental flap extension during landing patterns allows for better 
control and stability. 
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• Flap extension affects landing performance, especially in crosswinds 
and short-field approaches. 

• Consistent flap usage in traffic patterns aids in familiar go-around 
procedures. 

Controllable-Pitch Propeller Overview 

Controllable-pitch propellers enhance efficiency across various flight 
conditions by adjusting blade angles. 

• Fixed-pitch propellers are limited to specific airspeeds, while 
controllable-pitch propellers optimize performance. 

• The pilot controls engine RPM indirectly through a propeller governor. 
• Constant-speed propellers maintain maximum efficiency by adjusting 

blade angles based on flight conditions. 

Takeoff, Climb, and Cruise Operations 

Constant-speed propellers improve takeoff and climb performance by 
optimizing blade pitch for various speeds. 

• Low blade pitch during takeoff maximizes thrust at low speeds. 
• As airspeed increases, the propeller governor adjusts blade angle for 

efficiency. 
• During climb, the engine power is reduced while maintaining propeller 

efficiency. 

Blade Angle Control Mechanisms 

Blade angle adjustments in constant-speed propellers are managed by oil 
pressure and mechanical systems.  

• The propeller governor uses engine oil pressure to change blade angles 
for maintaining RPM.  

• Different systems (centrifugal twisting moment, counterweights) affect 
how blade angles are adjusted. 

• Loss of governor oil pressure impacts propeller performance differently 
based on the system design.  
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Turbocharging Benefits and Operation 

Turbocharging allows for sustained power at high altitudes, improving 
performance and fuel efficiency.  

• Turbochargers increase induction air pressure and density, enhancing 
engine performance.  

• The waste gate regulates turbine output to prevent exceeding maximum 
manifold pressure.  

• Ground boosting allows for higher manifold pressures during takeoff, 
improving performance.  

Operating Characteristics of Turbocharged Engines 

Smooth, gradual power control is essential for maintaining turbocharged 
engine performance and preventing overboosting.  

• Turbocharged engines react differently to RPM changes when the 
wastegate is open versus closed.  

• Monitoring engine indications is crucial during power changes to avoid 
damage.  

• High altitudes require careful management of fuel systems to prevent 
vapor lock.  

Heat Management in Turbocharged Engines 

Effective heat management is critical for the longevity and performance of 
turbocharged engines.  

• Continuous monitoring of turbine inlet temperature and cylinder head 
temperature is essential.  

• Turbocharged engines operate at higher temperatures due to 
compression and altitude effects.  

• Proper mixture management and throttle control are vital for 
maintaining safe operating temperatures.  
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Turbocharged Engine Operation and Risks 

Turbocharged engines are more susceptible to cooling stress and require 
careful management during descent.  

• Turbocharged engines operate at higher temperatures at altitude, 
increasing damage risk.  

• Gradual power reductions and temperature monitoring are crucial 
during descent.  

• Extending the landing gear can help control airspeed while maintaining 
engine power.  

• Leaning the mixture may be necessary to prevent roughness at lower 
power settings. 

Turbocharger Malfunction Procedures 

Proper procedures must be followed in the event of turbocharger failure to 
ensure safety.  

• Over-boost conditions require immediate throttle reduction to limit 
manifold pressure.  

• Low manifold pressure may indicate serious exhaust leaks; engine 
shutdown is recommended unless a greater emergency exists.  

• Corrective maintenance is essential after any turbocharger 
malfunction.  

Retractable Landing Gear Systems Overview 

Retractable landing gear enhances performance but requires adherence to 
specific operating procedures.  

• Benefits include increased climb performance and higher cruise 
speeds due to reduced drag.  

• Systems can be hydraulic, electrical, or a combination, with warning 
indicators for gear position.  

• Emergency operation systems are in place due to the complexity of 
retractable gear.  
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Landing Gear Operation Mechanisms 

Landing gear systems utilize either electrical or hydraulic mechanisms for 
retraction and extension.  

• Electrical systems use motors and gears to operate gear movement. 
• Hydraulic systems use pressurized fluid to actuate linkages for gear 

operation.  
• Safety features include relief valves and limit switches to prevent 

excessive pressure.  

Landing Gear Position Indicators and Controls 

Landing gear position is monitored through various indicators and controls in 
the cockpit.  

• Gear position indicators may include lights or tab-type displays to show 
gear status.  

• Warning systems alert pilots if the gear is not down and locked during 
landing configuration.  

Safety Devices for Landing Gear 

Safety devices prevent accidental gear retraction and ensure safe operation 
on the ground.  

• Gear warning horns activate when the gear is not down during landing 
configuration.  

• Mechanical downlocks and safety switches prevent inadvertent gear 
retraction while on the ground.  

Emergency Gear Extension Procedures 

Emergency systems allow for gear extension in case of power failure.  

• Some systems use mechanical linkages, while others may use 
compressed gas for gear release.  
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• Manual systems, such as hand cranks, may also be available for 
emergency gear extension.  

Preflight Inspection Procedures for Landing Gear 

Thorough preflight inspections are critical for ensuring landing gear 
functionality.  

• Check the gear selector switch and position indicators before flight.  
• Inspect individual components for cleanliness, security, and general 

condition.  

Takeoff and Climb Procedures with Landing Gear 

Proper timing for landing gear retraction is essential for safety during takeoff 
and climb.  

• Gear should be retracted after achieving a positive rate of climb.  
• Consider runway length, climb gradient, and obstacle clearance before 

retracting gear.  

Approach and Landing Gear Operation 

Adhering to speed limits during gear operation is crucial to prevent structural 
damage. 

• Maximum landing extended speed (VLE) and maximum landing gear 
operating speed (VLO) must be observed.  

• Confirm gear position through indicators and sounds during extension. 

Common Pilot Errors with Landing Gear 

Pilots must be aware of frequent errors related to landing gear operation to 
enhance safety.  

• Common mistakes include neglecting to extend the gear, premature 
retraction, and failure to check the gear position. 
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• Using checklists and familiarizing oneself with emergency procedures 
can minimize these errors. 

Transition Training for Complex Aircraft 

Structured training is essential for pilots transitioning to complex or high-
performance aircraft.  

• Training should follow a syllabus tailored to the pilot's qualifications 
and the aircraft involved. 

• Proficiency standards must be achieved to ensure safe operation of 
complex systems.  

Summary of Key Points on Landing Gear Operations 

Effective management of retractable landing gear systems is vital for safe 
flight operations.  

• Pilots must understand the complexities of landing gear systems and 
adhere to operational procedures.  

• Regular training and inspections are necessary to maintain proficiency 
and safety in aircraft operations.  

 


