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AEFs

The Royal Air Force has 12 units throughout the country known as Air Experience flights (AEFs). Their role is to provide air experience flying for cadets and they are equipped with Tutor aircraft.
The Tutor

The Tutor is a small single-engine, low-winged monoplane with a simple clean appearance. It is built by the GROB Company in Germany.  The undercarriage is fixed, with brakes on the two main wheels and a steerable nose wheel. 

The side by side seating includes dual controls, enabling either pilot to have full control of the aircraft. Cadets fly in the left seat. The aircraft is constructed of modern composite materials, specifically carbon reinforced plastic. This covering will not take the weight of anyone standing on it. 

When entering or leaving the cockpit, great care must be taken to avoid stepping off the strengthened wing root. The marked “walking strip” is provided - walk only on the strip provided. 
The aircraft has a Lycoming engine of 180 horse power which drives a 3-bladed variable pitch, propeller. One hundred and fifty litres (33 gallons) of aviation gasoline (AVGAS) are carried in two tanks, one in each wing. This is sufficient to provide 21/2 hours normal flying.
General Cockpit Layout
The cockpit of the Tutor is simple compared with that of modern operational aircraft. Nevertheless there will be much in it that will be strange to you at first. Terms you need to know are “instruments”, which indicate what the aircraft is doing and “controls,” which are used to manoeuvre the aircraft.
Two radios provide both air-to-ground and air-to-air communication. One operates within the UHF band and one within the VHF band. It is important that cadet passengers do not interfere with any of the settings on the radio control boxes Engine Instruments and Controls. There are several instruments associated with the engine, the two most important are grouped on the left side of the flying instruments. There are also 3 controls for adjusting the engine performance mounted on the centre console.
Engine Instruments

· RPM. The rpm gauge shows the speed at which the engine is rotating in revolutions per minute (rpm). The reading “20” gives 2,000 rpm. 
· Manifold Pressure (MP). This instrument gives an indication of how much power is being supplied by the engine, it responds to throttle movements and is calibrated in inches of mercury (it is the pressure in the engine inlet manifold).
· Temperatures and Pressures. Two small instruments under the left (secondary) AI show various temperatures (in degrees Celsius) and pressures (in pounds per square inch – psi) within the engine.
Engine Controls

· Throttle. The throttle lever is on the centre console. If pushed forward (opened), it increases the engine output – rather like the accelerator pedal on a car.
· RPM Control. The RPM control is a blue lever to the right of the throttle, it enables the pilot to adjust the RPM of the engine and hence the efficiency of the propeller.
· Mixture Control. The mixture control lever is the red lever next to the RPM control. It enables the pilot to adjust the fuel/air ratio of the mixture going into the engine
Altimeter

The altimeter indicates the aircraft’s height above the preset datum. Most instruments have three hands – one to indicate hundreds of  feet, one to indicate thousands of feet and one to indicate tens of thousands of feet – and the dial is calibrated in single figures, 0 to 9. Care is, therefore, needed to ensure that the aircraft’s correct height is read.
Attitude Indicator (AI)
The AI indicates the attitude of the aircraft – nose up, nose down, banked to right or left, etc it is a gyroscopic instrument. Indicates pitch and roll (used when not visual with the horizon) Fixed symbol represents aircraft with a moving horizon controlled by a gyroscope.

Airspeed Indicator (ASI)

The ASI tells the pilot the speed at which the aircraft is traveling through the air. It is calibrated in knots.
Nm represents distance on Earth’s surface equivalent to 1 second of arc on a great circle.  

60 seconds of arc = 1 degree = 60nms.  
Hence Latitude 51N to 52N equals 60nms (along great circle line of longitude between the lines of latitude)

Rate of Climb and Descent Indicator (RCDI)/Vertical Speed Indicator (VSI) 
This instrument shows the pilot the rate at which the aircraft is climbing or descending. 

Turn and Slip Indicator
This instrument tells the pilot the rate at which the aircraft is turning, the direction of the turn, and whether the aircraft is skidding or slipping. The turn needle is gyroscopic but the ball in the curved glass tube moves under the influence of gravity and centrifugal force. In balanced turns the ball; remains in the central position; in slipping turns, the ball falls inwards, and in skidding turns, it is flung outwards.
Horizontal Situation Indicator (HIS) 

The HIS (another gyroscopic instrument), after being synchronized with the compass, tells the pilot the heading of the aircraft.
Flight Controls

The main flying controls operate the elevators, ailerons and rudder and are used by the pilot to manoeuvre the aircraft.

These controls are:

·  The Control Column. The control column (or “stick”) operates the ailerons and elevators and is used to control the aircraft in the rolling and pitching planes. When the control column is moved forward, the nose of the aircraft goes down; when moved back, the nose rises. When the control column is moved to the left, the aircraft’s left (port) wing goes down and the right (starboard) wing rises. This causes the aircraft to “bank” to the left, giving a turn to the port. The opposite happens – ie a turn to starboard – if the control column is moved to the right.
·  Rudder Pedals. The rudder is operated by the pilot’s feet and causes the aircraft “yaw” – that is to turn without banking. The rudder is used a lot during aerobatics, but for most normal flying its main purpose is to maintain balanced flight.
Other controls include: 

·  Wheel Brakes. The control lever for the brakes (which are on the main wheels) are small toe operated pedals mounted above the rudder pedals. The pilot can select left or right wheel brake by pushing on the left or right pedal. This is how the aircraft is steered on the ground whilst taxiing in confined areas where nose wheel steering, conducted to the rudder pedals, is insufficient. To slow down during the landing run, the pilot would apply both brake pedals evenly whilst keeping the rudder bar approximately central, in order to stay in a straight line.
·  Flaps. The flaps are used on the approach to land, as they allow a lower approach speed (for safety) and a more nose down attitude (for better forward vision). Flaps are at the rear inner edge of each wing 
·  Elevator Trimmer. This allows the pilot to make fine adjustments to the elevator so that the aircraft can be flown at a selected pitch attitude without pressure on the stick.
Briefing for Air Experience Flights
The pre-flight briefing given to cadets by the Air Experience Flight (AEF), will cover the following:
a. The aim of the exercises.
b. The fitting and operation of parachutes.
c. The fitting and operation of the protective helmet assembly.
d. The fitting and operation of life-preserving waistcoats, if required for that flight.
e. The fitting and operation of the aircraft safety harness.
f. Checking for loose articles.
g. Action to be taken in emergency, including abandoning the aircraft.
h. What you can and CANNOT touch in the cockpit.
i. Basic operation of the aircraft radio.
j. The local flying area.
k. Weather conditions.
l. Precautions on the ground in the aircraft maneuvering area.
m. Medical aspects of flying.
