


The control "room" from which the pilot operates


his airplane is called a cockpit.  From his seat the 


pilot cna manipulate the control wheel (sometimes 


referred to as a stick), rudder pedals, brakes and the 


throttle. He can also reach the electrical switches


and the controls for carburetor heat, trim tabs, flaps


and landing gear.  He monitors his airplane's


progress and performance from the instrument panel


in front of him.


Perhaps the best way to understand how an


airplane is controlled in flight is to describe a typical


light airplane flight.  A preflight check of the airplane


is made according to a "preflight checklist" You will


note that checklists insure that nothing is overlooked.


The engine is started in a manner similar to


starting an automobile. Taxiing, or moving the aircraft on the


ground, is necessary to maneuver to the runway. The 


throttle and brakes are used to mantain the proper


taxi speed.  The rudder pedals and possilbly the brakes


are used for directional control (steering). On


a modern airplane with a tricycle landing gear, the


nose wheel is linked to the rudder pedals to provide


steering.





After taxiing to the runway, a pre-take off checklist


is accomplished . This check is to insure that all


systems are working normally.  When this completed


the airplane is taxied to the center of the runway


and aligned with it.  The throttle is opened fully


and the direction is maintained with the rudder.


Takeoff is the transition from the taxi to flight and the


control movement/pressures required are rapidly


changing.  While the airplane is accelerating with full


throttle there is a strong tendency to turn left caused


by the torque of the engine and the propeller


slipstream.  The pilot uses the rudder to maintain a


straight takeoff roll.  As the aircraft approaches the


speed necessary to fly, the pilot applies back pressure


on the control wheel to rotate-lift-the nose


wheel off the runway and place the airplane in a


climbing attitude.  More right rudder pressure is


needed here as the tendency to turn left is increased


by uneven forces on the propeller blades.  As the


airplane continues to accelerate it will lift off the runway


into climbing flight.  Control wheel pressures are


varied to allow the aircraft to accelerate to climb


speed while the wings are kept level with the ailerons


and the direction is maintained with the rudder. The


best rate of climb speed is maintained with the control


wheel until an adjustment of the elevator trim is


made to eliminate control wheel pressure.


In flight we speak of control pressure rather than


control movement. This is because control surfaces


streamline themselves with the airflow over the airfoil


to which they are hinged. Pressure on the cockpit


control (wheel or rudder pedal) presses against this


streamline airflow and produces movement about


the axis of rotation.  This pressure on the control causes


some change in airfoil shape and produces lift


(greater pressure on one side and less pressure on the


opposite side.)  Most new student pilots are


amazed on their first flight at the very small control


movement required to maneuver the airplane in


flight.


Upon reaching cruising altitude the airplane pitch


attitude is reduced by forward pressure on the control


wheel, and the airplane accelerates to cruise


speed.  The power (throttle) is reduced to cruise RPM


and the trim is adjusted to eliminate all control pressures


in straight and level flight (all modern airplanes


have elevator trim, and many have rudder and aileron


trim controls in the cockpit).








 Basic maneuvers in flight include the climb, turns


decent, and combinations of thes.  The climb in


many light planes is made with full power (throttle).


althought some manufactureers recommend a reduced


high power setting.  A precide climb speed in normally 


used.





Straight and level flight is a flight condition where


the wings are kept level and the altitude and heading


constant.  Power setting is maintained at 55% to 75%


of available power, using a higher setting within this


range if speed is desired and a lower setting if fuel


economy is being stressed.  Straight and level flight is


really a series of slight adjustments or corrections in


pitch, yaw, and roll to keep the wings level and heading


and altitude constant,  A very good pilot can hold a


constant heading and altitude so smoothly that a


passenger can scarcely see the control movements.





Turning the airplane rquires coordinating the


controls.  Pressures required will vary as speed,


power, bank and desired rate of change vary.  to


make a coordinated level turn to the left, it is necessary


to use left aileron to bank, and left ruddr to


compensate for extra drag on the rising wing


(lower aileron produces extra drag).  This will result


in the correct rate of turn for the bank.  As the


airplane banks, back pressure on the control wheel


is rquired to compenstat for the loss in vertical lift


and to keep the nose from lowering,  During the turn,


aileron and rudder  pressure are released but back


pressure on the control wheel is held to mantain


leel flight.  Lift acts perpendicular to the wings giving


a vertical and horizontal lift component when the 


airplane is banked.


 


The vertical component of lift supports the


airplane and since lift is less in a banked attitde,


back pressure on the control wheel (elevator) is


required to prevent a loss of altitude. The horizontal


component of lift caused the airplane to turn so that


holding rudder prssure is unnecessary during a


banked turn.  Slight opposite (right in the case)


aileron pressure  is usually required to prevent over-


banking due to the wing on the outside of the turn


moving faster and producing more lift.  To stop the 


turn, right aileron and right rudder are used and the


bank elevator pressure is released gradually as the


wings roll to level flight.





Nornal decents are made by reducing the power


(throttle). and slowing the airplane to the recommended


speed.  The speed is maintained by raising 


or lowering the nose and the rate of descent (vertical


speed) is maintained by adjusting power.  Coordination


of power and elevator pressure is requird to


make smooth precise decents.





Reducing the power to idle allows the airplane to


make a gliding descent at about the same rate that it


would with a dead engine.  Due to overcooling, fouling


of plugs and the danger of engine stoppage,


airplanes today normally desend with power above


fall, but the pilot must maintain gliding airspeed and


land within the gliding distace of the ariplane.








