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HOVERING FLIGHT – Part B – Hover The Helicopter
(B47, KH4, UH12E, R22, R44, H269)
Objective:
    Utilising Hovering Flight Briefings Part A & B you will learn how to:

Hover. 

 he demonstrates the primary and secondary effects of the flight ng training area. You will follow him lightly on the controls The instructor will fly the helicopter to the designated hovering training area. You will follow him lightly on the controls as he/she demonstrates the primary and secondary effects of the flight controls. You will not be expected to be able to immediately hover the helicopter – this takes time and practice. It is more important that you have the knowledge (understand the effects of control inputs), gain initial skills to build on (first attempts) and attitude (you realise that it is not an instantaneous skill) at the end of this first sortie.
Required airmanship awareness skills to safely accomplish these tasks:  
Lookout (observe and react to surroundings) - particularly when moving sideways or backwards and when turning.

Engine handling: temperatures, manifold pressure limits, fuel remaining
Hand-over, Take-over drills - must be used and the student must not relinquish control until the instructor has indicated that he/she has regained positive control
· Understand what actions the instructor may take in an emergency situation such as engine or tail rotor thrust failure (highly unlikely to happen!!)
What you can expect to happen:

Mental preparation:
Revise the following theory before commencing this task:
Lift formula – understand each component and how it can change effective lift

Power required curve – understand the effect of weight on power demands

IGE performance charts – calculate if you can operate IGE for the hover sortie

OGE      "                    "   -  as per IGE

Effect of tail wind – mirror (reverse) the Power required curve for forward flight and see the effects of a tail wind. Understand how tail rotor vortices have a local influence on the rotor disc

Hot, High, Humid, Heavy – read as “ can make it Hard, Harder, Horrible and Horrendous”

Vision in turns – methods to protect the tail rotor

L or R turn – which would be better in case of engine failure

T/Rotor failure – which would be better in case of tail rotor failure

Overpitching – understand methods that could be used to regain rotor RPM
· Tail rotor roll – why the left skid hangs low in the hover
Physical preparation: 

Your instructor knows that most people are apprehensive about hovering as they haven’t done it before – so relax because he has!!!
You will be briefed on what sequence will be used for this sortie. Usually it follows this pattern:  
· You both check and decide that the weather is OK for this first hover lesson – making sure that the wind is light so that you find it easier doing pedal turns.
· The instructor will fly the machine to the designated hover training area and put the machine in a stable hover and then ask you to identify the MAP, temps, fuel gauge indication and compass heading at that point of time.
· You will then be asked to identify some external fixed reference points around the hover site such as a tree, hanger, windsock, tower, fence or building etc as the instructor makes a 360 degree clearing turn. Make sure that you identify reference points that are at least 50 metres away and at eye level or slightly above.
· The hover training area must be free of any obstruction, within 3 rotor diameters, which may cause contact with the landing skids or any other part of the machine, such as the tail rotor. Make sure that you are mentally double checking for obstructions while the instructor is demonstrating the clearing and reference point identification turn.
Over controlling:




Over controlling tends to happen when a pilot makes larger inputs than required for the 



situation at the time and then tries to rectify the problem by making erratic, larger positive 


and negative inputs. All control pilot input movements should be gentle pressure movements 


rather than abrupt movements. This is to help prevent over controlling.  




There is always an aircraft attitude depending on the prevailing conditions (wind, loading 


etc.) which corresponds to a stationary hover.  If the aircraft attitude changes, the aircraft 



will commence to move unless a control correction is applied. 




Remember there is a definite lag between attitude change and the resultant movement. 


Sit in the helicopter with the instructor when it is stationary (zero engine and rotor RPM) to 

feel the range of movement in the controls. Note: the controls will have a different “feel” to 

them in flight due aerodynamic loading and feedback



Should you feel or notice that you are over controlling in the hover when solo, the safest 


option is to hover at about 5 ft above the ground with the nose into wind. Then relax by 


pretending that your instructor is in with you and “listen”, think about and then do what the 

instructor would have been telling you to do during practice sessions. 
Sequence of events:

Use the Tail Rotor Pedals to control where you want the helicopter nose to point to:
· The instructor will ask you to place your arms on your lap and then place your shoes lightly on the tail rotor control pedals. He will then ask that you follow him through as he demonstrates, followed by you practicing, holding the nose of the helicopter pointed steady at external reference points after turning it:




90 degrees to the right x 4 times 





90 degrees to the left x 4 times 





180 degrees to the right x 2 times




180 degrees to the left x 2 times




360 degrees to the right x 1 time




360 degrees to the left x 1 time





720 degrees to the left x 1 time





720 degrees to the left x 1 time 

· All turns will be at a fixed, slow rate of turn. The instructor will demonstrate the rate of turn required for this lesson as well as too fast and too slow rates. Do not use a “jerky” action; use a slow input, looking for the external reference point during the turn and then reducing the rate of the turn to zero as the nose approaches the external reference point. In later lessons, the instructor will demonstrate the effect of how a stronger wind increases or reduces rates of nose turn in the hover.
· Note the increase in MAP with the input of a left pedal turn and the reduction to normal when the turn is completed. Note the reverse for Right pedal input, again returning to normal when the turn is completed. Keep monitoring control panel engine/transmission temperature indicators and Fuel gauge for safe flight quantity.
Use of the Collective Pitch Control Lever to control how high above the ground you want to hover:
· The instructor will ask you to place your feet flat on the floor, right hand on your lap and left hand on the throttle. He will then ask that you follow him through as he demonstrates, followed by you practicing, that raising the collective lifts the helicopter into a higher hover and that the height above the ground depends on how much and how fast the collective is raised.
· He will also indicate to you to observe by looking at external reference points and confirming on the compass and aircraft gauges, that the nose of the helicopter will move (yaw) to the left; the rotor rpm can reduce (droop); the change in the MAP indication and obvious engine noise level changes when the collective is raised to make a higher hover height.

· He will then demonstrate and you will practice: the use of the tail rotor pedals to maintain a steady nose heading and use of the throttle or throttle governor to maintain steady rotor RPM.

· The instructor will then demonstrate and you will practice x 4 times, reducing to a fixed lower hover height by lowering the collective and then raising the collective to a fixed higher level hover height.
Use of the Cyclic stick to control where you want to hover:

· The instructor will ask you to place your feet on the tail rotor pedals, left hand on the throttle and right hand on the cyclic. He will then ask that you follow him through and observe the external reference points as he demonstrates, followed by you practicing, that pushing (pointing) the cyclic in any direction tilts the rotor disc in the same direction. The helicopter will then change its attitude and move in that same direction, the rate of change depending on how far and how fast the cyclic is moved. 
· The instructor will then ask that you follow him through as he demonstrates, followed by you practicing, that the helicopter has an attitude, determined by centre of gravity, operating weight and ambient local wind, which gives it a stable hover with reference to external reference points. You will note and feel that a stable hover attitude is made by you making continuous “minute” (extremely small) cyclic control inputs determined by continuous cross referencing of external fixed points.
· He will also indicate to you to observe by looking at external reference points, that the nose of the helicopter will move dramatically up or down; the change of height above the ground; the rotor rpm change (droop); the change in the MAP indication and obvious engine noise level changes when the pilot over controls on the cyclic and then uses the other controls to try and rectify the overt controlling instead of relaxing on the cyclic at a higher hover height.
· The instructor will then demonstrate and you will practice, techniques to stop or reduce over controlling. 
· If time permits, the instructor may demonstrate sideways, rearwards and forwards slow hover taxi.

Use of the Throttle to control rotor RPM in the hover:

· The instructor will then ask that you follow him through as he demonstrates, followed by you practicing, that the helicopter height above the ground will change when rotor RPM is either increased or decreased by use of the engine throttle.
· He will also indicate to you to observe by looking at external reference points, that the nose of the helicopter will yaw left or right; that more left tail rotor pedal is required with lower rotor RPM and less with higher; the change in the MAP indication and obvious engine noise level changes.
Next Lesson: Part C – Taking the helicopter off from the ground to the Hover 
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