BIGGIN HILL HELICOPTERS
Bell 206 JAR Training Manual



1.1
General


The following information is extracted from the Bell 206 flight manual.

As a pilot you should be aware of the limitations imposed on your aircraft, and the following text is designed to prepare you for your Skill Test (Oral) exam, or type rating.

1.2
Bell 206B II Allison 250-C20 Engine

All Up Weight and Centre of Gravity

Max AUW (normal configuration) 3200Lbs

Max Gross AUW (external load)  3350Lbs

Longitudinal centre of gravity limitations vary with AUW as below:

At 2350Ibs (normal configuration) 106.0" to 114.2" Aft of datum.

At 3000Ibs (normal configuration) 106.0" to 112.1" Aft of datum.

At 3200Ibs (normal configuration) 106.0" to 111.4” Aft of datum.

3000 to 3350Ibs (external load)
106.9” to 110.8" Aft of datum.

1.3.
Speed and Altitude Limitations

a.
Normal configuration

VNE

(i) 
<3000Lbs - 130Kts/150mph SL-3000' Above 3000' reduce by 3.5Kts (4.0Mph)/1000'.

(ii) 
>3000Lbs - 122Kts/140mph SL-3000' Above 3000' reduce by 7.0 Kts (8.0mph)/1000'.

(iii) 
With one or both AFT doors off-

87Kts/ 100mph SL-3000' Above 3000' reduce by 1.0Kts/1000'.

(iv) 
With any Fwd. or any combination of fwd. and aft doors off-

69Kts/ 80mph SL-3000' Above 3000' reduce by 1.0Kts/1000'.



(v)
Vne power off - 87kts/100mph with aft door(s) off



(vi)
Vne power off - 69kts/80mph with one or both forward doors off or any combination of forward and aft cabin doors off.

 (vii)
Autorotation 100Kts/115mph doors ON.

87Kts/102mph AFT doors OFF.

69Kts/80mph FWD doors OFF.

(viii) 
Sideways flight 17Kts/19.5mph (advised).

(vii)
85% o 100% torque take off power range - 80kts/92mph

b.       
External load configuration


VNE

(i) 
>3000Lbs 78kts/91mph

c.     
Emergency Flotation Gear 

VNE

(i) 
Floats inflated 87Kts/100mph.

(ii) 
Maximum inflated airspeed with one or both aft doors off - 52Kts/60mph

(iii) 
Maximum airspeed during float inflation - 61Kts/70mph 

d.     
General

Recommended speed for maximum rate of climb 47Kts/55mph 

Minimum safe climb out speed (avoid curve)
40Kts/46mph 

Maximum operating altitude       <3000Lbs 
20,000'

>3000Lbs 
13,500'

1.4      
Rotor Limitations (Nr)

a.
Power on: 


97% Min -100% Max.
 95% Transient Min. (5 Sec)

b.
Power off: 


90% Min- 107% Max.

c.
Nr governed range: 

96%-101%

d.
Tail boom vibration range, to be accelerated through as quickly as possible with cyclic neutral: 50%-60%

1.5.
Torque (Tq)

a.
Take off


100% (5 Min.)

b.
Transient 


110% (5 sec.)

c.
Max. continuous


85%

1.6.      
Turbine Outlet Temperature (TOT)

a.
Continuous power range:
330 C - 737 C

b.
Take off power range:

737 C - 793 C (5 Min)

c.
Power transient max:

793 C - 843 C (6 Sec)

d.
Start up max:


793 C - 927 C (10 Sec) 

Note: intentional use of temps > 793 C not authorised.

1.7      
Power Turbine Limitations (N2)

a.
Power on: 


Maximum - 100%






Minimum 95% - below 8000'






Minimum 97% - above 8000'

Minimum 97% - for all altitudes when gross weight is above 3000lbs 

Power turbine transient overspeed up to 15sec maximum allowable as per the graph in flight Manual. For prolonged low power approaches the power turbine governor speed controller on collective can be used or a small amount of collective pitch applied to maintain Nr within limits.

1.8
Gas Producer (Compressor) (N1)

a.
Max



104%

b.
Max. transient


105% (15 secs.)

c.
Normal range


60% - 104%.

d.
Flight idle


62 - 64%

1.9.      
Generator Load


a.
Max before electrical equipment may be switched on
0.4%

b.
Operating max





0.7%

2.0    
Fuel Pressure

a.
Booster pumps
s/n 914 and subsequent

4- 30 p.s.i.

b.
Acceptable Min




4 p.s.i.

2.1. 
Oil Pressure

a.
Engine 



N1 < 78.5% 

50 - 90 p.s.i.

N1 78.5% - 94.2% 
90 – 115 p.s.i

N1 > 94.2% 

115 - 130 p.s.i.

b.
Transmission 


30 p.s.i. minimum




30-50 p.s.i. to 50 p.s.i






70 p.s.i maximum

2.2
Oil Temperatures

a.
Engine



0( to 107(C Max.

b.
Transmission


15 to 110( Continuous operation

110 C Maximum

2.3    
Fuels

a.
All Temps                                 
ASTM Type Jet B (JP-4)

b.
Above O(F                                 
ASTM Type Jet A or AI (JP-5)

c.
Below O(F                                 
Mixture of 80/87 AVGAS and

ASTM Type Jet A and AT.

(Mixing instructions given in Allison Ops and 

Maintenance Manual).

d.
Helicopters equipped with airframe mounted fuel filter do not require use of anti-icing additive at any ambient temperature.

2.4.    
Oils

a.
Engine and Transmission (both gearboxes)

Aeroshell 500

MIL-L-7808F/G

MIL-L-23699 (Temp > -30 C)

Note: Oil mixing instructions given in Flight Manual App.

b.
Hydraulic                                 
MIL-L-5606

c.
Rotor transmission grip 

SAE 10

restrainers       

2.5.    
Engine Anti-Ice Limitations

Max ambient temp for use of engine anti-ice
 4.4(C

Engine Anti-ice must be ON for flight in visible moisture when temperature is < 4.4(C.

Engine Anti-ice should always be OFF for start-up.

Operation in falling snow is prohibited if visibility <800m (0.5 sm.). Risk of engine flame out. However, if visibility >800m with Deflector Kit and Particle Separator fitted, flight permit See Flight Manual.

When Anti-ice selected On, TOT and N1 will rise.

2.6 
Capacities

a.
Fuel



Usable fuel 76 US Galls. without range extender






Total capacity 77.06 US Galls






96.7 US Galls (618.4lbs) with range extender

b.
Engine                                      
5.5 US Quarts.

c.
Transmission                              5.0 US Quarts.

d.
Tail Rotor Gearbox                     0.375 US Quarts.

e.
Hydraulic Fluid                            1.0 US Pint.

2.7.
Electrical

a.
Battery                                     
24v 13 Amp hour

b.
Generator                                   3Ov 150 Amp

c.
External Power                           28.5v 350-450 Amp

d.
Electrical System                        28v DC earth return

2.8 
Other Information

a.
Engine power output 400 SHP. Flat rated to take-off rating of 317 SHP and 270 SHP continuous.

b.
Do not attempt restart above 12000'.

c.
3 attempts at starting may be made but then 30 minutes cooling time must elapse before another attempt is made.

d.
Hydraulic pressure 600+/-50 p.s.i. to 3 jacks.

e.
Nitrogen bottle pressure (Emergency Float Gear) 2800-2900 p.s.i.

f.
 Avoid curve 10' - 400'

2.9.
Component Location


a.


Fuel vent                         

Right lower aft fuselage.

Engine oil tank                   
Aft of the engine rear firewall

Engine oil level                  
Dipstick integral with filler starboard side sight glass port side of oil tank.

Gearbox oil level                 
Sight glass via starboard aft transmission access panel

Tail rotor gearbox                
Sight glass on the rear face of the gearbox

Oil Level visible through the window panel of rotor housing port side.

Hydraulic reservoir               
Left forward of the main gearbox. Sight glass checked via starboard fwd transmission access panel.

Battery                           

In the nose of the aircraft. Under a hinged flap

Starter/generator                 
Lower right side of the engine



Engine oil cooler                 
Above and fwd of the oil tank. Aft of the Engine firewall.



Starter button                    
Quadrant on the collective lever

Fuel filler                       

Right fuselage to the rear of the aft door



Battery Master                    
Overhead Console - fwd right



Fuel drains              

Three of.


1. Bottom of the fuel filter


2. Fuel tank


3. Engine driven pump

Frictions                         

Cyclic - at the base on the seat fwd face



Collective - at its base to the left



Magnetic plugs           

Five of.


2 in Engine.


1 in Tail Rotor G/box.


2 in Main G/box.



Circuit breakers                 
Overhead console.

3.0.
Malfunctions


a.

Transmission temp caption
Temperature is at or above 110 C. Reduce power, check oil pressure and land ASAP.

Trans press caption         
Pressure is below minimum. Land ASAP using power applied 
technique.

Fuel pump caption               
ONE or BOTH booster pumps inoperative. With single pump failure cavitation may occur above 6000' causing engine flameout - Land as soon as practicable maintaining subsequent flight conditions optimised for carrying out a successful E.O.L. With double booster pump failure the risk of cavitation and subsequent engine failure is increased - Land as soon as possible maintaining subsequent flight conditions optimised for carrying out a successful E.O.L. In either case make power changes gently. Due to possible fuel sloshing in unusual attitudes or out of trim conditions and one or both fuel boost pumps inoperative, the unusable fuel is ten gallons.

 Fuel Filter                     

Illumination of either filter indicates 'clogging' of that filter. In either case, land as soon as practicable. With both illuminated the engine will be receiving unfiltered fuel. Land as soon as practical. Clean before next flight.

Engine Out Caption              
Engine failure (N1<55%) Simultaneously audio warning occurs. 
Land immediately

Engine Chip                     
Metal particles in the Oil. Land as soon as practicable.


Tail Rotor Chip

Main Rotor Chip

Rotor Low RPM Caption
Nr is less than normal. Reduce collective pitch. Check for full throttle. (Nr < 90%)



Engine Failure                  
Enter Autorotation, contain Nr 90-107%.


Min. ROD speed 50kts/58mph


Max. speed in Autorotation 100kts/115mph


During E.O.L. aim to touchdown with Nr > 70%.

Tail Rotor Drive                
Enter Autorotation, maintain 50Kts/58mph during approach. A run on Failure landing is recommended with throttle at flight idle. Ventral fin may permit flight with low power applied. A flight idle landing must be made.

Tail Rotor Control Failure
Adjust power as required to control excessive yaw. Adjust airspeed to determine best speed to minimise yawing. Run on landing 

Governor Failure

Indicated by changes of power or Nr. Control power

(Fuel control)


with twist grip if engine overspeed. Contain Nr with lever if engine underspeed. Autorotate if power is very low. Execute E.O.L.

Hydraulic Failure                
Indicated by increased feedback forces. Control motions will be normal.







Action:

a.
Adjust speed to 61-69Kts/70-80mph


b.
Check Hydraulic switch; If OFF select ON

If ON select OFF and trip CB

c.
If Hydraulics are not restored, leave switch OFF and CB in

Land as soon as practicable, slow run on landing 

d.
Shutdown.

e.
 Investigate

Electrical Failure              
Indicated by Loadmeter. Battery will provide necessary power for approximately 75.2 mins.




Action:          

a.
Cycle Generator switch. If power is not restored after two attempts - switch OFF.

b.
Load shed - all unnecessary electrical equipment - off.


c.
Reduce height to below 5000'


(See 3. Above)


d.
Land as soon as practicable.


e.
Low voltage light may illuminate

Engine fire during start.        
Normally caused by overfuelling.




Action:          

a.
 Close throttle fully

b.
 Continue to operate starter

c.
 Fuel valve - OFF

d.
 Inform ATC

e.
 Monitor TOT

f.
 Shutdown and vacate with extinguisher

3.1.
Definitions

The following guidelines for further action are provided however the individual circumstances may dictate the action required.

Land immediately:                       
 
Land, even if this means ditching or landing in trees. This landing is considered less hazardous than continued flight.

Land as soon as possible:                
Land at the nearest suitable landing sight in an unhurried but expeditious manner.

Land as soon as practicable:        
Land at the nearest aviation facility or, if one is within a sensible flight time, land in an unhurried manner at a suitable sight close to road and with access to a telephone may be expected.

EXERCISE 1a
AIRCRAFT FAMILIARISATION
1a.1

General

This exercise aims to familiarise the student with the aircraft characteristics, systems, checklists, and drills for normal flight.

The cockpit layout will be explained and particular reference will be made to the flying controls i.e. the collective lever, cyclic stick, throttle and yaw pedals.

Use this exercise to discover as much as you can about the aircraft whilst you are on the ground with the engine shut down and in relative quiet. For example make sure you practice switching on the radio and setting various frequencies, listen to the ATIS and understand the information being transmitted.  Set up the DI and AH.  Exercise the fuel shut off valve and take a fuel sample.

1a.2

Aircraft Systems

By the time the student is ready for solo he should be completely familiar with:

(a)
The main and tail rotor systems

(b)
The fuel and oil systems

(c)
The electrical system and radio equipment

(d)
The hydraulic system.

EXERCISE 1b
EMERGENCY DRILLS

1b.1
General

The aim of this exercise is to familiarise the student at an early stage with all necessary emergency procedures as laid down in the aircraft Flight Manual and aircraft check lists.

1b.2
Check Lists

It is essential that students have satisfactory knowledge of all emergency vital action drills, and are capable of carrying out the relevant actions prior to been sent solo. Use your time to study the aircraft checklist as often as possible.

You will become familiar with the following drills:

a) action in the event of fire on the ground and in the air

b) engine, cabin and electrical system fire

c) systems failures

d) escape drills, location and use of emergency equipment and exits

1b.3
It is your responsibility as aircraft commander to be fully familiar with these drills, and to 
adequately brief your passengers prior to flight.

EXERCISE 2
PREPARATION FOR FLIGHT AND ACTION AFTER FLIGHT
2.1

General

During this exercise the instructor will take you through flight authorisation, helicopter acceptance, serviceability documents, equipment required, external checks, internal checks, start up and shut down drills, aircraft security and completion of post flight paperwork. 

The Aircraft is the Captain's responsibility from the moment that he signs for, and therefore accepts the aircraft, until it is signed back to remain on the ground or is taken over by the next pilot. It is essential that thorough preparations for flying, and all post flight checks be carried out.

2.2

Flight Authorisation

You will be shown how to complete the authorisation sheets before and after flight.  Before authorisation is given, the commander of an aircraft must consider a host of relevant factors including the air exercise, the weather, restrictions to flight, the aircraft's take off weight and the position of the Centre of Gravity (C of G) and, of course, the pilot's skill and experience.  The authorisation is our record of your flight time and charges will be levied according to the entries made therein; make sure you complete it correctly. 

All student solo and self-fly hire flights must be authorised by an instructor, or operations prior to accepting the aircraft.

2.3

The Technical Log

The technical log is the document in which the aircraft flying hours are recorded and on which the maintenance schedule is based.  Your instructor will show you how to complete an entry and it is your responsibility to complete the paperwork when you are aircraft commander. 


2.4

Flying Order Book

The Flying Order book should be read at the earliest opportunity, and you should sign to

this effect. Ensure you are aware of any amendments, and sign the amendment sheet.

Prior to training at Redhill ensure you have read the current Aerodrome Manual, and are familiar with methods of approaching the airfield. 

Refer to the Aeronautical Information Package (AIP) or Pooley’s flight guide for the latest information on UK airfield procedures.

2.5 Approaching / Departing the Aircraft

The following safety rules are mandatory:

a)
When approaching an aircraft always approach it from the 10 o’clock - 2 o’clock positions when rotors are running, and never from the rear (subject to aircraft type).

b) DO NOT approach an aircraft from an angle the pilot cannot see you.

c) Ensure you are familiar with ground crew/pilot hand signals, especially the thumb up/down for embarking and disembarking.

d) Ensure when you are aircraft commander that all passengers have been adequately briefed, specifically including the location and use of emergency equipment and exits in accordance with the Air Navigation Order.

e) Be aware of rotor blades – always treat them as live.

2.6 Pre-Flight / Check A

The walk around, or pre-flight check. This is an inspection known as the 'Check A', which is a mandatory pre-flight check for any aircraft being flown for the purposes of Public Transport.  As a private pilot and possible owner of a helicopter you are not required to certify in the technical log that a Check A has been carried out before flight, however it makes good aviation sense to ensure that your walk around is as thorough as that of any commercial pilot.

You should first be shown an external check of the aircraft followed by the internal checks.

The full aircraft external, internal, engine starting and rotor engagement checks should be carried out as Iaid down in the checklist and not rushed allowing important items to be missed.  Once the rotor is engaged the aircraft is effectively being flown, and all the controls must be monitored at all times.  In other words there must always be a hand, either yours or the instructors on the cyclic and also on the collective lever, unless the friction has been positively applied to the controls.

Before commencing the pre flight check take note of:

(a)
The stance of the aircraft, it should look level and be pointing into wind, bear this in mind when positioning the aircraft outside the hanger using the trolley.

(b)
Any pools of oil or fuel under, or around, the aircraft.

(c)
Tail rotor is clear of obstructions.

(d)
Take off path is clear of obstructions and note the position of other aircraft in the area.

(e) The accessibility of ground fire extinguishers and engineers. 

2.7 All our helicopters are hangared overnight and therefore you should expect to assist in the effort to get the aircraft out of and into the hangar.  Don't leave it all to the staff working at the hangar or your instructor.  Know where the stocks of engine oil for the aircraft are held and always check the aircraft has sufficient fuel for the flight.  Find out how to order fuel if it is required.


2.7.1 Aircraft are to be refuelled and cleaned by the pilot / ground crew at the end of each day, if time permits.

2.7.2 If the aircraft is left outside especially overnight, ensure the blades are tied down and any covers are fitted. If the wind / forcast wind exceeds 30kts, unattended aircraft must be tied down.

2.7.3 Fuel maybe obtained from the company bowser. Company staff should supervise refuelling at all times and the fuel record book should be completed. 

2.8 Pre-Solo Requirements

Before you may fly solo you must hold a valid JAR class 2 medical certificate, and have read and signed the Flying Order Book.
EXERCISE 3
FAMILIARISATION FLIGHT
3.1

General

This short exercise is designed primarily to introduce you to the sensations of helicopter flight and no formal instruction will be given.  During the flight local navigation features will be pointed out, so take a map and orientate yourself with the local flying area.  You may have experienced a Trial Lesson in a helicopter.  If you have subsequently embarked on a full course of training, the flight will normally contribute towards your licence.  The checklist should be used for all pilot drills and emergencies.

3.2

Strapping In

When you are strapping in, check that no loose straps, especially those for the centre seat are fouling the controls.  Your pedals should be adjusted so that, if possible your right thigh supports the right wrist.  A relaxed posture is important.

3.3

Handing over Control

During the demonstrations you will be asked to 'follow through on the controls'.  It is important that you do not override your instructor.  When your instructor wants you to take control, he will nominate the control and say, 'You have control'.  You will then take hold of the control(s) and say, 'I have control'.  The reverse is true when the instructor requires to re-take control.  Never release control until the instructor has acknowledged 'I have control'.

3.4

Lookout

Point out other aircraft as you see them.  Report their relative position using the 'Clock Code’ with the addition of 'high' or 'low' if the aircraft is above or below the horizon. For example:

“Aircraft 10 o'clock high"

Imagine a clock face lying horizontally with yourself at the centre and the nose of the aircraft at 12 o'clock.  The aircraft in the example is lying in the direction of the clock's figure 10 and above the horizon.  When the other aircraft is sighted reply 'visual'.

EXERCISE 4
EFFECTS OF CONTROLS
4.1

General

This exercise introduces you to the helicopter controls and their functions.  If you have flown fixed wing aircraft you will see that there is a resemblance to some of those you have already used, others will be unfamiliar to you.  In addition your instructor will explain the use and function of the various instruments and avionics.

4.2

Airmanship

Although the exercise itself will absorb most of your concentration it is important that you keep a check on your position within the local area, maintain a good lookout for other aircraft and make routine checks of engine temperatures, pressures and fuel state.  This is best achieved by developing a scan sequence that regularly covers engine and flight instruments, external references and lookout.

Remember the rules about handing over control.

4.3

The Controls

4.3.1

The Cyclic Stick
The cyclic controls the rotor disc attitude directly and indirectly controls the fuselage attitude.  The control feels light and only small movements are required.  You should adjust the pedals so that you can support your right wrist on your thigh. On the ground cyclic friction should be applied via one knob situated adjacent to the stick at floor level.

You will be shown how to determine the aircraft's attitude by reference to the position of the external horizon in the windscreen.  At a constant power (fixed collective) setting the effects of moving the cyclic control will be will be explored.  As the stick is moved forward the aircraft pitches nose down, and the horizon moves up the windscreen.  The airspeed increases and the aircraft descends.  The opposite effect occurs if the cyclic is moved backwards, however the initial climb is transient and eventually the helicopter will establish a descent as the IAS reduces.  Sideways movement of the cyclic causes the aircraft to roll and turn in the same direction.  In normal flight therefore, the operation of the cyclic stick produces the same effects as operation of the control column in a fixed wing aircraft.

4.3.2

The Collective Lever 
The lever increases or decreases the pitch on all three main rotor blades simultaneously and controls the magnitude of total rotor thrust, causing the aircraft to climb or descend, as it’s main effect. If the cyclic and pedals are maintained in a fixed position and the collective is raised, the helicopter pitches nose up and yaws to the right.  The increase in total rotor thrust is accompanied by an increase in rotor drag that would otherwise cause a drop in rotor speed Nr (rotor rpm), however the tendency for this is corrected by the fuel governor which automatically adjusts N2/Nr.  When the lever is raised therefore, engine 

power is increased as shown on Torque gauge (Tq), N1 gauge (gas producer  rpm) and

turbine outlet temperature gauge (TOT) whilst the N2 (power turbine rpm)/Nr will

remain approximately constant. 

When the lever is lowered, the nose pitches positively nose down, the aircraft yaws to the left and Tq, N1, TOT reduce; the N2/NrRrpm remain constant.  

4.3.3

The Twist Grip Throttle
On the shaft of the collective lever is a twist grip, which controls the engine governor. IT IS NOT AN ENGINE THROTTLE as is fitted to most piston engine helicopters and in normal flight is always in the fully open position.  The first motion of the twist grip 'open' selection allows fuel through to the engine and once past the 'stop' cannot be closed fully without depressing the 'idle stop' release button. The throttle twist grip directly controls the engine power; it is like the accelerator pedal in your car, and in the helicopter is used to maintain Rrpm (Nr).  The governor does a good job at maintaining Nr during power changes, however the pilot must be alert to excursions in Nr outside the allowable range.  When the throttle is opened (away from you) N1, TOT and Tq increases, Nr increases and the extra torque causes a yaw to the right.  Closing the throttle (towards you) reduces N1, TOT and Tq, reduces Nr and causes a yaw to the left. Once the throttle is fully open prior to take-off, no throttle manipulation is required unless there is a governor failure.

4.3.4

Yaw Pedals
The pedals are very light and sensitive.  Left pedal causes the nose to yaw to the left and the slip ball moves to the right.  The opposite effect will be noted when the right pedal is pushed.  In forward flight however the yaw pedals are not used to turn the aircraft but to maintain balanced flight with the slip ball in the centre, e.g. if the slip ball is to the left, apply left pedal to centre it.  Pedal movements change the collective pitch of the tail rotor, thus altering the power demanded by the tail rotor: hence application of left pedal at a fixed power setting will cause the main Nr to reduce and vice versa with right pedal.  Flying out of balance is uncomfortable and causes the pressure instruments to read inaccurately.

In the hover the pedals are used to maintain the required heading and no reference to the slip indicator is made.

4.4

Effect Of Airspeed Change on Nr

Your instructor will demonstrate that an increase in speed will cause the Nr to rise and vice versa with a reduction in airspeed.

4.5

Effect Of Disc Loading on Nr

It will be demonstrated that if the aircraft is pulled out of a dive or rolled into a turn the increase in disc loading will cause the Nr to rise sharply, conversely if the nose is then pushed down and the aircraft is rolled out of a turn therefore reducing disc loading, the Nr will fall.  Harsh pushovers must be avoided. 
4.6

Further Effects of Lever and Throttle

Sometime during the sortie your instructor will demonstrate the effects of lowering the lever completely. If the collective lever is smoothly lowered to the bottom stop, the rate of descent will increase and a progressively large right pedal input will be needed to maintain balanced flight. It is possible that when the aircraft is operated at high all up weight the governor will not be able to prevent the Nr rising above 100%.  This may lead to a N2/Nr overspeed. With the lever fully down the engine needle will normally be indicating less than the rotor needle on the tachometer showing that the engine is no longer driving the rotor and the helicopter is in autorotation with the rotor freewheeling. If the throttle is now closed to flight idle stop it will be noticed that raising and lowering the lever causes the Nr to change but does not affect N1/N2.

4.7 Anti-icing Valve

Whenever the outside air temperature (OAT) is below +4.4(C and the visibility is less than 1000m due to moisture, the anti-icing switch on the forward floor console s​hould be selected ON immediately after starting the engine.  This valve bleeds hot air from the compressor to prevent ice forming in the intake and the indication of operation is a slight rise in TOT and N1.

4.8

Selecting Hydraulics

The hydraulic boost switch is to the right at the front of the floor console. It is a two position gated switch i.e. On/Off. With the boost off, the helicopter may be described as ‘flying in manual’ the cyclic and lever are much heavier to move and there is feedback of rotor forces though the controls. Movement of the collective causes some cross-coupled movement of the cyclic. When flying hydraulic OFF endeavour to make all inputs smoothly and deliberately. Over controlling is very hard work!

4.9

Control Frictions

All the controls except the tail rotor pedals have the ability to be either locked or have their range of movement restricted when required to add ‘feel’ to the controls.

Cyclic Friction

One knob located near the base of the cyclic.

Only to be used on the ground, when neither the pilot or instructor has their hands on the cyclic stick, to safeguard inadvertent control movement, i.e. when shutting down.

Collective Friction



One knob located at the base of the lever. 

Friction can be applied to add a resistance to the collective lever to hold the lever in any position as required. Uses include, when on the ground to hold the lever fully down or in flight to enable the pilot to remove their hand to change radio frequencies or set the altimeter.

EXERCISE 5
 SPEED AND POWER CHANGES
5.1

General

In this exercise you will learn how to maintain specified airspeeds, and how to increase or decrease your airspeed.  You will also learn how to make power changes and co-ordinate control movements to maintain balanced flight.  During this exercise you will not initially be expected to operate all the controls together.

5.2

Airmanship

The main airmanship points on this exercise are:

(a)
Maintain a good lookout.  This is especially important when climbing or descending.

(b) 
Keep a check on your location.  Your Instructor will point out landmarks.

(c) 
Monitor the engine instruments and fuel contents regularly.  Develop a regular scan sequence, LOOKOUT - LOCATION - INSTRUMENTS.

(d) 
Positive hand over/take-over of the controls specified.

5.3 Speed Changes 

This exercise will be carried out at a fixed power setting and initially your instructor will control the collective.  You should expect the aircraft to climb and descend as a result.  No attempt will be made to correct the change in altitude.



5.3.1

Speed Increase 

In balanced cruise flight at the helicopter has an attitude at which the airspeed is constant.  This is called the 'Speed Stable Attitude'.  If the cyclic is moved forward an accelerative or nose down attitude is adopted.  As the speed increases in the descent you should observe that it is necessary to move the cyclic progressively forward in order to maintain the accelerative attitude and the speed increase. In doing so you are overcoming flapback: the tendency for the rotor disc to oppose any cyclic input which causes a change to its trimmed condition. To maintain the higher speed the cyclic is moved to re-select the Speed Stable Attitude.  

The tail surfaces produce an increasing down force with increase in speed, which tend to maintain the fuselage attitude relatively constant over a large part of the speed range. After a speed increase therefore the cyclic stick will be further forward but the nose attitude will be little different once the aircraft has accelerated.  The aircraft appears to 

have one attitude, the Speed Stable Attitude at which the airspeed is held constant, regardless of the IAS.

The vertical tail surfaces due to their angle of incidence provide lift, which differs at different airspeeds. It will be observed that the pedals have to be moved to maintain the aircraft in balance. 

5.3.2

Speed Decrease
To decrease speed, the cyclic is moved aft, the nose rises to a decelarative attitude and the aircraft slows down (and climbs).  As the speed falls the disc "flaps" forward and the cyclic must be moved further back to maintain the selected attitude, Once again, when the speed is close to that desired, the attitude is re-selected with cyclic to that which you think will maintain the required speed. It will be very close to the Speed Stable Attitude. Re-trim the cyclic.

5.3.3

To Summarise 

The helicopter has one attitude at which the airspeed is held essentially constant; the Speed Stable Attitude.  Speed changes involve the selection of an accelerative or a decelerative attitude.  Use the mnemonic 'SELECT, HOLD, ADJUST' to carry out a speed change. You will practice changing your airspeed between specific speeds and as you progress should be given the pedals to control as well.  To maintain a heading while changing speed look well ahead at an object on the horizon and apply pedal to keep that object in a constant position on the windscreen.  Confirm your pedal input by checking with the slip indicator. 

5.4

Power Changes.  

Your instructor will initially control the cyclic for this exercise but you will be expected to follow through on the control.

The collective changes rotor thrust and this in turn controls height.  Rotor thrust changes create rotor drag changes that affect Nr.  The engine governor adjusts power to maintain the selected Nr.  You may notice however that the Nr does change transiently while you are moving the lever, therefore it is necessary to make your control movements smooth to avoid large transient power variations.  The torque meter directly shows the engine power, which is very sensitive. In the early stages of your train​ing you will be taught to use N1 as a measure of power.  It must be emphasised however that engine power is not directly related to N1 under all conditions of air density 

5.4.1

Power increase
The lever is raised, N1, Tq and TOT increase and the helicopter will now be climbing and this will be indicated on the altimeter and RCDI/VSI. Look outside at an external reference on the horizon and maintain your heading with left pedal.  Note the forward movement of cyclic required to maintain the attitude. On completion of the power change confirm correct balance by reference to the slip ball.

5.4.2

Power decrease
The lever is lowered, N1, Tq and TOT decrease and the helicopter will now be descending and this will be indicated on the altimeter and RCDI. Look outside at an external reference on the horizon and maintain your heading with right pedal.  Note the aft movement of cyclic required to maintain the attitude. On completion of the power change confirm correct balance by reference to the slip ball.

You must also at the same time maintain your scan sequence:

Lookout - Instruments - Temperatures and Pressures - Position.

EXERCISE 6 a-d
LEVEL FLIGHT, CLIMBING, DESCENDING AND TURNS
6.1

General

The aim of this exercise is to utilise the speed control and power changing techniques that you learnt in the previous exercise, to achieve level balanced flight at specified airspeeds, climbs and descents to specified altitudes and to turn onto specified headings.  You should by now have a reasonable knowledge of the local flying area.  You will be encouraged to orientate yourself with respect to the airspace in which or below you are flying and assume the responsibility for monitoring your altitude.  

6.2

Airmanship

(a)
Since the exercise involves climbing and descending a good lookout above and below the aircraft is essential before and during any change in altitude.

(b)
In your regular checks you should be monitoring the fuel state and be checking that the fuel consumption conforms to the average 28 U.S. gallons per hour expected. Regular checks of temperatures and pressures must become second nature.

(c)
Monitor the radio for any messages

6.3 6a - Straight and Level Flight at Cruise Power, and Speed Changes to a Given Airspeed

Initially you will be shown the correct technique to maintain straight and level flight at cruise speed using normal cruise power 

Remember that the lever controls height and the cyclic controls the attitude and hence speed. To achieve flight at a given airspeed: 

(a)
Select the attitude to accelerate, decelerate or maintain the desired speed.

(b)
Check with the altimeter and VSI (if fitted) to see whether you are climbing or descending.

(c)
Make an appropriate movement of the lever to correct the climb or descent to level flight, at the same time preventing yaw with the pedals.

(d)
Adjust attitude, power and yaw pedals as required to settle accurately in level flight at the correct airspeed with the slip ball in the middle.

(e)
It will be noticed that the attitude for stabilised flight in the speed range from 40mph to 115mph is essentially one and the same: The Speed Stable Attitude.

Use the Mnemonic 'Select, Hold, Adjust' to help. Give the aircraft time to respond to your inputs.  The sequence of actions can be summarised as Attitude, Power, Trim. Make a mental note of the power required to fly straight and level at various airspeeds.  

6.4

6b - Climbing 

Normally you would expect to climb at the speed, which provides the maximum rate of climb.  The Flight Manual Performance Data indicates that this speed is 55mph (47kts).   

However within the circuit environment the standard climb is carried out at 70mph, at maximum continuous power (85%) or for the early exercises, at a Tq or N1 figure given by your instructor.

6.4.1

Entry to the Climb.
Before climbing check that the airspace above is clear.  From straight and level at cruise speed, normally in training 90mph, select a decelarative attitude to initiate the climb and reduce speed to 70mph.  As the speed is reducing, raise the collective to set climb power, hold the attitude with cyclic and prevent yaw. As the speed approaches 70mph, re-select the Speed Stable Attitude.  Make small adjustments as necessary when established in the climb. ('Select Hold Adjust'). Check balance and T's and P's.  The sequence of actions was 'Attitude, Power Trim'.

6.4.2

Level off from the Climb. 
Anticipate the level off by 10% of the rate of climb and adopt an accelerative attitude. Allow the speed to increase and the rate of climb to decrease, the aim is to co-ordinate the arrival at your chosen height and speed. Just before you reach your datum’s progressively lower the collective, prevent yaw with pedal.  Re-select the Speed Stable Attitude.  Make small adjustments as necessary. Again you used the sequence ‘Attitude, Power, Trim'.

6.5

6c - Descending


There is no optimum descent speed or power configuration, however for this exercise we use the configuration used in the circuit on finals i.e. 70mph and approximately 500 ft/min rate of descent.

6.5.1

Entry to a Descent. 
There is no optimum descent speed or power configuration, however for this exercise we use the configuration used in the circuit on finals i.e. 70mph and approximately 500 ft/min rate of descent.

6.5.2

Levelling Off from a Descent.
Anticipate the level off height by 10% of the rate of descent and begin by progressively raising the lever to set the power required to maintain straight and level flight at cruise speed. Prevent yaw and at the same time adopt an accelerative attitude. Co-ordinate your arrival at cruise speed and chosen height and reselect the Speed Stable Attitude. The sequence of actions was 'Power, Attitude, Trim'.  

6.6

6d -Turning

Turns are practised at 15-20( bank.   Before initiating the turn have a good lookout and make sure you are in balance. Use a smooth rate of roll to establish the angle of bank, pedal input should be negligible, but maintain balance throughout. 

6.6.1

Turns in Level flight
Height is maintained using the collective lever.  Through heading changes of 180 degrees hardly any extra power will be required.  Speed is maintained with the cyclic as normal.  Remember that the vertical position of the horizon in the windscreen will appear different in right and left hand turns due to the side by side seating in the JetRanger. Scan using 'Lookout, Attitude, Instruments'.  Anticipate the roll out onto a selected heading by the number of degrees of bank selected.

The master magnetic compass is used for heading information, however it is subject to turning and acceleration errors (see PPL technical manuals). 

UNOS: 
Compass Under reads when turning through North. 

Compass Over reads when turning through



UEOW:
Compass Under reads when decelerating though East




Compass Over reads when accelerating through West

The Direction Indicator (DI) however being gyro controlled does not suffer from these problems.

6.6.2

Climbing and descending turns
The rate of climb reduces as bank increases, and for descending turns, rate of descent increases as bank angle increases.

EXERCISE 7
 BASIC AUTOROTATIONS
7.1

General

In powered flight the rotor drag is overcome by engine power.  When the engine fails the helicopter can be put into autorotation, a flight condition in which the collective lever is fully down and the helicopter is descending such that airflow passing up through the rotor disc provides the driving force to turn the blades.  Necessarily, entry into autorotation in the event of a real engine failure has to be quite rapid; the descent has to be established before the rotor rpm decays too far.  Practically, the autorotation should be regarded simply as method of descending.  It just happens that it is also the technique used in the event of an engine failure.

7.2

Airmanship

(a) 
Before practising autorotatlons you must perform the following HASELL check.

H 
Height - sufficient to allow recovery by 500ft AGL (away from the airfield)

             sufficient to allow recovery by 200ft AGL (at an airfield)

A
Airframe - Collective friction off

S
Security - Harnesses, Doors secure, & no loose articles to affect the controls

E
Engine - temperatures and pressures in the green arcs  

L
Location – clear of congested areas, controlled airspace (unless you have clearance) and cloud and area suitable for a forced landing.  

L
Lookout - all round and especially below for other aircraft.  Lookout on recovery is also very important.

(b)
Check Wind Velocity.  The aim of the exercise is to be able to enter autorotation and turn into wind, so that in a real emergency an engine off landing could be successfully carried out. It must therefore become instinctive to recognise general wind direction by reference to smoke, wind patterns on water or crops, or assessing the aircraft drift.

(c) Verbal Warning.  A verbal warning to the crew of your intentions prefaces all autorotations. Immediately before entering auto​rotation you must say: 

“Practice Autorotation - Go" 

(d)
Rotor RPM Limitations - 90% to 107%

7.3

Basic Autorotation

Look upon an autorotation as a descent with less power than you would normally use. They are a perfectly acceptable and satisfactory method for losing height. In order to maximise our time in the air should the engine fail we want to descend at a speed, which gives us the minimum rate of descent.  The technique for an engine off landing requires the helicopter to be flared to reduce groundspeed and rate of descent. More flare effect is obtained if the flare is commenced from a high speed therefore in autorotation a speed of 65mph is used.

7.3.1

Entry
Complete the HASELL checks and have a good lookout below by flying clearing ‘S’ turns, 180( left or right or a 360( turn. Establish an into wind heading at 90mph straight and level.  Select a reference point ahead of the aircraft to assist in heading control and then give the verbal warning.  Enter as for a normal descent, but positively lower the lever fully down without adjusting the throttle, at the same time prevent yaw by applying right pedal. The Nr/N2 needles may not split.   Maintain 'wings' level and hold the attitude. Once autorotation is established the speed can be reduced to 65mph.  

7.3.2

Effects of Airspeed Variation
In autorotation at 65mph at normal AUW and density altitude, the rate of descent will be approximately 1800 feet/min.  If airspeed is increased the rate of descent and Nr will increase.  

7.3.3

Effects of Disc Loading
Disc loading increases in a turn or flare and this causes Nr to increase accordingly. Monitor Nr and prevent the maximum limit of 107% from being exceeded by raising the collective a small amount.  Once the manoeuvre is completed don't forget to fully lower the lever again. Low ‘g’ manoeuvres, i.e. lowering the nose harshly in autorotation to gain airspeed should be avoided to prevent excessive reduction of Nr.

Gentle/medium Turns in Autorotation

In a turn the rate of descent is subject to bank angle, the higher the bank angle the greater the rate of descent.

7.3.4

Recovery
The height lost in the recovery will obviously depend on several factors but as a rough guide it will be in the order of 200ft.  Recovery action should therefore be initiated at least 700' AGL when away from the airfield to ensure the Low Flying Rule (Rule 5) is not broken.

To recover from autorotation, check the area ahead and above is clear, smoothly raise the lever, monitoring N2/Nr. During recovery select a marker ahead to assist in balance control. Use forward and left cyclic to maintain the attitude throughout the recovery and hold the speed at about 70mph.

During the recovery phase, two of the requirements for vortex ring are present.  High rate of descent and power applied.  However, provided the airspeed is not allowed to fall below 30kt there is no danger of entering the vortex ring state.

7.4 Demonstration Variable Flare Simulated Engine Off Landing

EXERCISE 8a-c
 HOVERING
8.1

General

The aim of this exercise is to teach how to hover which involves maintaining a steady ground position at a constant height, heading and Nr.  Hovering is a particularly important aspect of helicopter flying as it forms the basis for most take-off and landings, and all ground cushion manoeuvres.

The area over which hovering is to be practised should be flat, obstruction free, and in a position unlikely to interfere with other aircraft.  Maintain a good lookout and keep a check on the wind.  As hovering requires fairly high power settings, you must also monitor engine instruments and fuel contents.

The control movements required to maintain a steady hover are very small (in some instances, they are more like pressure changes) and you must be quite relaxed on the controls if you are to avoid over-controlling.

8.2

Airmanship

(a)
Lookout.

(b)
Monitor Engine instruments, temperatures, pressures and fuel.

(c)
Avoid hovering over uneven or sloping ground, or above the 4’ normal hover height. In both cases more power will be required and the chance of carrying out a safe EOL will be reduced.

(d)
Monitor the wind velocity.

8.3

Maintaining a Constant Ground Position

A constant ground position is achieved by using the cyclic stick to maintain the 'hover attitude'. You should aim to trim the aircraft into the hover. The hover attitude is normally slightly left skid low due to tail rotor roll.  Attitude changes, which are usually the result of cyclic stick movements or variations in wind velocity, are best determined by using the horizon reference, looking well ahead of the aircraft.  If the attitude changes, the 'hover attitude' must be re-selected; otherwise the aircraft will start to move across the ground. Re-selection of hover attitude is carried out in the normal sense, using very small movements of the cyclic stick - e.g. If the external reference moves down in relation to the canopy, the aircraft attitude has become more nose-up and a slight forward movement of the cyclic stick is required to re-establish the hover attitude.  The same applies to lateral corrections in attitude.  If the hover attitude is re-selected early enough, the aircraft will not move and the ground position is maintained.

If the hover attitude is re-selected after the aircraft has commenced to move, the aircraft will slow down and come to the hover over a new ground position.  Over-correcting to the hover attitude will cause the aircraft to stop sooner, but it will then move in the opposite direction at a faster speed than the original movement.  This can soon lead to marked over-controlling which, if uncorrected, will cause the aircraft to oscillate over the ground in a divergent manner.  In addition, large cyclic stick movements resulting in large attitude changes will cause the aircraft to lose height.

8.3.1

To summarise - If the aircraft attitude changes, regardless of whether the aircraft is moving over the ground or not, you must reselect and maintain the hover attitude, using 

very small control movements. If you make a conscious effort to relax - and remain relaxed - you will minimise the risk of over-controlling.

8.3.2

Although the 'normal' hover attitude is slightly nose down and left skid low, the actual attitude will be affected by the following:

(a)
Wind Effect. The hover attitude becomes progressively less nose-up as the windspeed increases.

(b)
Lateral and Longitudinal C of G. Variations in lateral and longitudinal C of G will affect the hover attitude,  e.g. the attitude becomes progressively more nose-up as the C of G moves aft.  The C of G will vary with the fuel weight, crew weight, and any other loading.

(c)
Tail Rotor Roll.  Tail rotor roll will always cause the aircraft to hover left skid low but the degree of roll will vary with C of G position and aircraft weight.

8.4

Maintain A Constant Height

The collective lever acts in the 'normal' sense and is used to maintain height. Height is judged by using the perspective change between two external features, one in the distance and the other closer to the aircraft, and by occasional reference to the ground close to the aircraft.  Initially you will hover at 10ft but as you gain confidence this will be reduced to 4ft.

When the collective lever is raised, the aircraft yaws to the right and climbs. The reverse is true when the collective lever is lowered.  If a correction to the hover height is required, make a small movement of the collective lever in the appropriate direction.  It is important to allow the aircraft to stabilise at the new hover height before any additional corrections are made.  Always use very small movements and avoid over-controlling.

8.4.1

The power required to hover will vary from day to day as it is affected by the following factors:

(a)
Aircraft all-up Weight (AUW).  The higher the aircraft AUW, the greater is the power requirement to maintain a specific hover height.

(b)
Hover Height.  As the hover height is increased, the power required to hover is increased.  This increase continues as hover height is increased through the height band in which the aircraft is said to be hovering 'inside ground effect' (Hover IGE).  Above a hover height of approximately 30ft, the aircraft is said to be hovering 'outside ground effect' (Hover OGE) and the power requirement remains essentially constant with further increase in height.

(c)
Ground Effect.  The power required to hover over a flat, smooth surface is less than that required hovering over a sloping, uneven surface where the ground effect will be less.

(d)
Translational Lift.  The power required to hover reduces as wind speed increases above 12kts, due to translational lift.

(e)
Density Altitude. The power required to hover increases as density altitude increases.

The overall effect of all these factors can have a marked effect on the actual power required to hover.

8.5

Maintain A Constant Heading

The yaw pedals operate in the  'normal' sense, and are used to maintain the heading into wind.  Heading is judged using an external reference well ahead of the aircraft, but the compass should be checked occasionally to confirm that the original heading is being maintained.  In a steady hover, the left pedal is forward of the right pedal.  If the left pedal is applied further, the aircraft yaws left and it is important that only small, gentle pedal movements are used to correct heading errors.

Note that the internal slip indicator is ignored when in the hover.

Heading control in isolation poses little problem and you will normally practise heading and height control at the same time. Try not to let your feet fight one another; in the hover you are really only applying more or less left pedal to hold a heading.  

8.6

Maintain a constant ground position, heading and height

Co-ordination of all three controls to achieve a steady hover will be easier if you use small, gentle corrections.  If you are tense on the controls - especially the cyclic stick - you will over-control.  The more you relax the less you will over-control and the more accurate will be the hover.  Should the aircraft start to drift, re-select the hover attitude and allow time for the correction to take effect. There is a perceptible lag between control input, attitude change and subsequent movement.  When you can anticipate the control input required arresting an attitude change you will have mastered hovering.

8.7 8b – Hover Taxiing, Spot turns

From The Hover Move Forward Into the Hover Taxi, and Re-establish The Hover

In the hover taxi the cyclic stick is used to control the ground speed, the collective lever is used to control height and the pedals are used to point the aircraft in the required direction of travel.  From a steady 5ft hover, select a slightly accelerative attitude and move forward, adjusting ground speed to a fast walking pace.  Depending on the relative wind speed you may find yourself having to make small adjustments to overcome loss of ground effect, flapback and translational lift.  It is important to eliminate lateral drift in case it becomes necessary to carry, out a run-on landing.  In cross wind conditions, cross controlling of cyclic and pedals are required to ensure that the skids are pointing in the direction of movement, maintaining height with lever.  To re-establish the hover, select the hover attitude, maintaining heading and height, and allow the aircraft to drift to a halt.

Spot Turns (90( Max.)

8.8 In the spot turn about the pilot position the pedals are used to initiate the turn and to control the rate of turn.  In nil wind conditions this poses few problems; if the initial application of pedal to induce the turn is maintained it will produce an almost constant rate of turn. Throughout the turn ground position is controlled with the cyclic stick and height is maintained at 5ft with the collective lever.

8.9 8c - Hovering, taxiing Emergencies

Demonstrations, simulated engine failure in the hover and hover taxi

Demonstrations, danger of mishandling and over-pitching

EXERCISE 9 
LANDING AND TAKE OFFS
9.1

General


This is the first practical application of the skills acquired during hovering.  As with hovering, the area should be level and free from obstructions.  You will be expected to know the pre-take off, after-take off, pre-landing and after-landing checks before the exercise commences.

Throughout the landing and take-off sequence, continue to use the external hover references and do not be tempted to concentrate on the ground too close to the aircraft. Once again, small control movements are essential to achieve a smooth performance and remember that a good landing can only be achieved from a stable hover.

A safe take off should be made into wind if possible, however, out of wind operations are a practical part of helicopter flying and will also be practiced.

9.2

Airmanship

The airmanship points of this exercise are:

(a) Pre-landing, after-landing, pre-take​off, and after take-off checks:

1. Nr/N2 – 100%

2. Engine Inst – check and note power margins (Tq, TOT, N1)

3. T’s & P’s – Normal, in the green

4. Fuel – sufficient for task

5. Warning lights – CWP clear

6. Hatches & Harnesses – check secure

7. Lookout – 360( (note: wind direction/surface/hazards)

(b) Nature of Surface: grass, tarmac etc.

(c) Specific hazards, i.e. snow, ice, dust, litter, gravel, sand

(d) W/V

(e) Recovery actions in the event of mislanding, onset of ground resonance and dynamic rollover.

(f) Knowledge of recovery from low Nr/N2 and high Tq configuration (overpitching)

9.3

Landings

Establish a stable 5ft hover and, after completing the pre-landing checks, lower the collective lever very slightly and at the same time prevent yaw by reducing pressure on the left pedal.  The aircraft will sink slightly and stabilise at a lower hover height, the ground position being maintained throughout with cyclic stick.  If this process is repeated, the aircraft will eventually touch the ground normally with the left skid first. Once this position has been reached, lower the collective lever further and allow the right skid to come into contact with the ground, prevent drift with cyclic. All that remains is to gently and progressively lower the collective lever to the fully down position, and at the same time progressively centralise the yaw pedals.  The cyclic stick may then be centralised and the after-landing checks carried out.  After landing reduce the throttle to ground idle, especially when embarking or disembarking passengers. 

DO NOT ALLOW THE HELICOPTER TO DRIFT DURING LANDING.
9.4 Takeoffs

First carry out the Pre-Take Off Checks, and then ensure the throttle is fully open.  Lookout to ensure the immediate vicinity is clear and that it is safe to take-off. Level the disc moving the cyclic to neutral and anticipate the left yaw pedal requirement. Gently raise the collective lever, adjusting the N2 beep trim maintain Nr at 100%. Look well ahead, correct any tendency for the aircraft to yaw (with pedals) or slide (cyclic stick) and raise the lever further maintaining Nr. At this point the helicopter is light on the skids.   As the aircraft begins to lift-off, adjust the cyclic stick position very slightly to achieve the hover attitude.  Maintain heading with pedals.  It is important to raise the collective lever to ensure the aircraft makes a clean break with the ground and continues to climb to 5ft.  When a stable hover has been achieved carry out the after take off checks.

9.5

Recover From A Mislanding Situation

It is essential that the helicopter is not drifting or yawing as it touches down. Should movement in either plane exist while descending to land, you must abandon the landing and smoothly raise the collective lever and re-establish the normal hover height. ​Once the hover is established make a conscious effort to relax and then continue with another landing.  Any attempt to continue with a landing when the aircraft is moving laterally or reward may result in dynamic rollover, i.e. the aircraft will pivot around the skid which touches first and cyclic correction will not control the subsequent rollover. 

9.6

Dynamic Rollover

If the rotor disc is incorrectly positioned before takeoff the aircraft will tend to roll around one skid.  If this happens (and It can happen quickly) DO NOT CONTINUE RAISING THE LEVER as full opposite cyclic will not provide sufficient control to prevent the rollover.  The correct action is to SMOOTHLY LOWER THE LEVER and remove the rolling moment.

9.7

Ground Resonance

The JetRanger is not prone to ground resonance, but the risk exists on landing and take-off when the skids are lightly in contact with the ground.  Prolonged operation in this condition should be avoided.  Once the skids are on the ground, lower the collective lever fully.  The symptoms of ground resonance are large rocking motions, or oscillations of increasing amplitude.  The recovery must be immediate and positive.  If you have flying Rrpm lift the aircraft to the hover and wait for the oscillations to cease before attempting to land again. Otherwise close the throttle, apply the rotor brake if fitted.  Blades out of track or balance and over controlling aggravate the onset of ground resonance.

EXERCISE 10
 TRANSITIONS
10.1

The term "transition" covers the stage of flight from and to the hover.  The constant angle approach is particularly important, as it is used not only during circuits but also in future advanced exercises.  Although not specifically included in the exercise you will be practising hover taxiing.  

10.2

Airmanship

The main airmanship points of this exercise are:

(a)
Lookout

(b)
Checking fuel and engine instruments

(c)
Pre-take off and Pre-landing checks

(d)
Ensure that all transitions track parallel to the duty runway.

(e)
The significance of the avoid curves in the Flight Manual in relation to the height/speed combinations which should be avoided during transitions.

(f)
Effect of wind speed/direction during transitions from/to the hover

(f)
RT calls.

10.3

Transition from the Hover to Forward Flight

10.3.1

The Lookout Turn.
Before any attempt to transition away from the hover you must first ensure that not only the area ahead is clear, but also that no aircraft are approaching from behind or above. Normally you should lookout in the direction of the circuit.  From a steady into wind hover, (assuming a turn to the right) pick a lateral marker 90º to the right and apply right pedal.  The aircraft will yaw slowly to the right.  Concentrate on maintaining the ground position and do not allow the aircraft to drift.  Steady the hover when you have turned approximately 90(, then lookout in the direction of the approach. With experience you will be able to lookout in the turn but at this stage it is easier if you turn and then lookout from a steady hover.  Having completed the lookout, look ahead and when steady, and increase pressure on the left pedal and allow the aircraft to yaw slowly back into wind. Remember that use of right pedal increases Nr and left pedal reduces it.  

To increase safety 360( turns are recommended especially at a busy airfield. 

10.3.2

Transition Effects
There are a number of 'effects of transition’, which at this stage you may notice but will eventually compensate for instinctively.

(a)
Initial Height Loss.  There will be an initial height loss as the nose is lowered since the total rotor thrust vector has been inclined forward.  Also, in light wind conditions, as the aircraft starts to move there will be a loss of ground effect.

(b)
Flapback and Inflow Roll.  Shortly after the aircraft has begun to move forward there will be a tendency for the aircraft to pitch nose up (Flap back) and roll slightly to the right (Inflow roll).

(c)
Translational Lift.  At approximately 12-15kt airspeed the aircraft will tend to climb away from the ground with no additional power being applied.  Occasionally this effect is accompanied by a slight airframe buffet.  The aircraft must not be allowed to climb away from the ground too far, (not greater than 10ft at 40kt) to remain outside the avoid area on the Height/Velocity graph. This extra lift may be used to increase the rate of acceleration.

(d)
Increase Nr.  Particularly in light or nil wind conditions, the Nr may increase to above normal limits during the early part of the transition.  This must be controlled with the use of the N2 beep switch; lever then being used to replace the loss in Tq.

(e)
Effect of wind speed/direction.
Not all transitions will be made into wind, e.g. approaching and departing from a runway or helistrip. A general rule is to maintain the aircraft in balance above 50’, and to cross control below that height. Maintain heading with the pedals, and prevent drift with the cyclic. 

10.3.3

Transition to the Climb. 
First, perform your pre-take off checks then a 90(/360( lookout turn, check that the area ahead is clear of obstructions and other aircraft and select a heading reference on the horizon.  Select an accelerative attitude and prevent height loss by raising the collective lever a small amount, preventing yaw.  As the aircraft accelerates parallel to the ground, prevent the nose pitching up (flapback) and maintain 'wings' level (Inflow roll).  As translational lift is gained, allow the aircraft to climb slowly at the same time raising the lever to climbing power setting and preventing yaw.  At approximately 60mph, select the attitude for 70mph.  To maintain heading throughout the acceleration, it is necessary to continually reduce the amount of left pedal until higher power settings.  When established in the climb, complete the after take off checks, check balance and maintain a good lookout.

10.4

Transition from Level Flight to the Hover

10.4.1

The Constant Angle Approach.
This approach is a straight-line flight path from the initial descent point to the hover. 

10.4.2

Select the Angle of Approach. 
The initial “run-in" height is 500ft AGL.  The point at which the descent is started will depend upon the combination of height and distance from the landing point (L.P.). You may judge this point from the "sight picture" the L.P. presents in the windscreen.  When viewed from an aircraft flying level at 500ft the picture of the L.P. will move down the windscreen as the aircraft gets nearer.  The sight picture that is seen is one that would require an ever-increasing approach angle.  When the correct angle for the approach is reached, the sight picture of the L.P. will be in a certain position in the windscreen. This position will vary depending on your sitting height.  Your instructor will demonstrate this correct sight picture to you.  Remember it, as it is the basis for maintaining the standard constant angle approach.  Initially, the angle of approach will be about 10 degrees.

10.4.3

Maintaining the Selected Angle.
As soon-as the correct angle is seen, the lever must be lowered to prevent any further change in the sight picture.  If the L.P. moves up the windscreen then more power is required to regain the correct angle.  If the L.P. moves down the windscreen, you are too high and power must be decreased.  Thus the angle of approach is controlled by reference to the sight picture, correcting errors by the appropriate movement of the lever. This method ensures a constant angle for the majority of the approach but if used in the latter stages would result in the aircraft achieving the hover short of the intended L.P. To avoid this, from about 100 ft A.G.L., the L.P. is allowed to slowly move down the windscreen but the actual perspective shape of it will remain the same.  Before it disappears choose a lateral marker, a point the same distance away as the L.P. but to one side.  When you are abreast the marker you will be overhead the landing point.

10.4.4

Controlling the Approach Speed. 
The initial approach speed will be 60mph plus the wind speed so that the groundspeed at the start of any approach will always be approximately the same.  Groundspeed at the end of the approach will be zero so groundspeed during the constant angle approach must be reduced.  Given a constant airspeed the apparent groundspeed at height is much slower than it appears when near the ground, also, the rate of closure with an object appears greater the nearer you are to the object.  Use of these two visual effects helps us to achieve the correct speed control.  If you maintain the same apparent groundspeed and the same apparent rate of closure during most of the approach the real groundspeed in the later part of the approach will be automatically reduced at the correct rate in relation to distance to go.  If common sense says it looks right, then it is right; not only would it be foolish to be flying with a very low groundspeed when a long way from the L.P. but it would be equally as foolish to be flying with a very high groundspeed when only a few yards from the L.P. To summarise, the apparent rate of closure and the apparent groundspeed is maintained by appropriate use of the cyclic to control attitude and hence speed.

10.4.5.

The Approach.
Carry out the pre-landing checks.  The level run in to descent point at 500ft should be long enough for you to assess and correct any drift.  At the descent point lower the lever, preventing yaw, and maintain airspeed to establish a steady descent.  When settled in the descent, maintain a constant sight picture by use of the lever and maintain your rate of closure and apparent groundspeed with the cyclic. Airspeed reduction takes place in the latter stages to minimise the risk of entering the avoid curve.  Remember that any speed changes will require some collective lever corrections in order to maintain the approach angle.  In the latter stages, anticipate the need for more collective lever as you lose translational lift and try to bring the aircraft to the hover with the minimum of attitude, power and heading changes.  Initially in the approach you will be maintaining balance with pedals. Below 30mph you will be increasingly maintaining heading with pedals.  As you lose translational lift, a small amount of N2 beep is necessary to prevent Nr/N2 decay with the extra left pedal.

10.5

The Overshoot.

Assuming that there are no external reasons that would require an overshoot, there are two main areas of misjudgement that would prove hazardous if the approach were continued:

10.5.1

Excessive Groundspeed in the Latter Stages. 


In this situation you would be faced with a rapid transition to the hover, which is probably 

beyond your present capabilities.  The overshoot action is to apply power and climb away at climbing speed, maintaining a good lookout.

10.5.2

Excessive Rate of Descent with Low Airspeed
Although groundspeed is the main preoccupation, airspeed cannot be totally ignored, for if airspeed is low and the rate of descent is high there is a possibility that the situation could lead to the onset of vortex ring.  It is difficult to lay down absolute figures but rates of descent in excess of 300ft/min should be avoided when the airspeed is below 30kt. If this situation develops you must overshoot.  The overshoot action is to select a slight nose down attitude to accelerate to climbing speed and increase to climbing power, preventing yaw.  Maintain a good lookout.

EXERCISE 11a-c
 CIRCUITS
11.1

General

The training circuit is designed to combine most of the previous exercises.  The plan of the circuit is shown in the diagram at the end of this manual and although mainly self explanatory, there are a few points which need amplifying. 

11.1.1 The practical application of this exercise is obvious, when arriving at other airfields you may be placed either in a circuit used by fixed wing aircraft or a designated helicopter circuit. It is important to be able to judge the circuit pattern at a strange airfield, as the usual ground turning point markers will of course be different, this exercise will enable you to fly to any other airfield and join the traffic pattern safely. 

11.2

Airmanship

(a)
Lookout.  This is especially necessary in this exercise and is more important than pure flying accuracy.

(b)
Spacing of aircraft - avoid bunching.  Try to space yourself at a sensible distance from the aircraft ahead.

(c)
Check wind velocity (w/v)

(d)
Perform downwind pre-landing checks, (FREDAH)

(e)
Effect of wind on departure/approach and IGE hover

(e)
Conform to air traffic control and radio (R/T) procedures laid down in the Order 

Books.



(f)
Noise abatement procedures

11.3

The Circuit

11.3.1

Climb
The transition to the climb is performed exactly the same as in Ex. 10 and during your training the climbing turn onto the crosswind leg is started at 500ft AGL.  At 400ft AGL have a good look out in the direction of the turn. In strong winds consider extending the climb upwind before turning.

11.3.2

Crosswind Leg
The turn onto the crosswind and the other turns in the circuit should not require more than 20 degree angle of bank.  Allow for drift (approx. 1 degree per Kt. of wind) and level at 1000ft / 90mph turning onto the down​wind leg.

11.3.3

Downwind Leg
On the downwind leg make sure that you are tracking parallel to the duty runway and perform downwind, pre-landing checks.  At the end of the downwind leg when the L.S. is at 45(, lower the lever and establish a descent.   Pause a few seconds before adopting a small decelerative attitude to 80mph and roll into the turn onto the base leg.

Downwind/Pre-landing Checks

F – Fuel sufficient for the exercise

R – Radio call as required (not required at Redhill)

E – Engine – T’s & P’s
D – Direction, correct - parallel with duty runway, DI synchronised

A – Height correct, QFE set

H – Hatches & Harnesses secure 

11.3.4

Base Leg
During the descent on the base leg, once again allow for drift and maintain 80mph. Use the lever to adjust your rate of descent so that the turn onto finals will be commenced at 600ft, aiming to lose 100ft in the turn.

11.3.5

Final Approach
Ideally you will roll out on finals at 500ft, decelerating to your approach speed of 70mph. If you have judged your circuit perfectly, you should now have the correct 'sight picture" and you may continue the transition to the hover as you did in Ex. 10.  However if you are too far out on the approach at 500ft, do not accept a flat approach.  Fly level at 500ft until you have the correct "sight picture", then resume the descent. 

11.4

Overshooting

If you have misjudged your approach in the latter stages and you are too fast or too high, then overshoot in the same manner as recommended in Ex. 10.  However if there is an aircraft ahead of you do not overshoot over the top of him.  Turn away sufficiently so that you can keep him in sight until you have safely passed him, then resume the normal climb out heading.  Do not infringe the Runway. 

11.5

Steep and Limited Power Approaches and Landings

In certain circumstances you will not always be able to fly a constant 10( angle approach, and may have to approach at a steeper angle. Steep approaches must be flown accurately monitoring the parameters that lead to vortex ring, especially a high rate of descent. Power available must be sufficient to arrest the rate of descent when re-establishing the hover, if not overshoot.

If power available is limited due to aircraft performance an accurate shallow approach should be flown, terminating with a low hover IGE or a   running landing no faster than a slow waking pace.

11.6

11c - Emergencies in the Circuit

As you will shortly be flying solo you must be able to correctly handle any emergency. You should consult the aircraft’s checklist for the correct procedures. The emergencies fall into two categories:

11.6.1

Emergencies not requiring an immediate autorotation or landing.
Under this heading for instance come various electrical failures, radio failures, falling oil pressures and/or rising oil temperatures.  In these cases the general rule is to inform ATC of your problem on the R/T if it is working and make an approach to the airfield, land and await instructions shutting down the aircraft if it is appropriate.

11.5.2

Emergencies requiring an immediate autorotation or landing
The main consideration when dealing with emergencies involving engine failure is to perform a successful forced landing, having, if possible transmitted some kind of emergency R/T call.  Do not allow the rest of the drills to distract you from this primary aim.  Fly the aircraft first.

(a)
Engine failure in the hover

Do not lower the lever but control the yaw with right pedal, prevent any lateral movement (usually to the left), allow the aircraft to sink to about 2ft-skid height, then cushion the touchdown by firm progressive use of lever.

(b)
In the Transition

The same principles apply in the transition from and to the hover.  If you have sufficient height, lower the lever and enter autorotation.  Otherwise, level the aircraft then cushion the touchdown with the remaining lever.  The chances of doing successful engine off landings from these phases of flight are immeasurably improved if you stay out of the avoid area on the height/speed graph.  It must also be remembered that the Nr will reduce much more quickly in the climb than in the descent owing to the high lever position.

(c)
Downwind or Crosswind

Enter autorotation and turn towards the wind. Select a landing area and transmit a "MAYDAY' call. Carry out the appropriate emergency drill and finish with an engine-off 

landing.

11.5.4

Engine Off Landing

Although engine off landings are considered in a later exercise, it is necessary to understand this procedure should you be unlucky enough to have an emergency in your early exercise.  Fly the aircraft in autorotation at 65mph (58kts-69kts) and complete all turns by 300ft AGL at the latest.  At about 40ft AGL begin a flare to reduce forward speed and rate of descent.  Ideally at about 10mph when you must level the aircraft and start to cushion the touchdown by progressively raising the lever, keeping straight with pedals.  When the aircraft stops, GENTLY lower the lever with the cyclic centred. Do not move the cyclic especially rearward during the ground slide.

11.6

Tail Rotor Control and Tail Rotor Drive Failure (briefing only)

First indications are a rapid uncommanded yaw to the right, which cannot be prevented with the pedals. The only recovery is to close the throttle fully and continue with an engine off from the hover.

EXERCISE 12
FIRST SOLO

12.1

General

In this exercise you are expected to put into practice all the points you have covered up to this point.

12.2

Airmanship

The main points of airmanship of this exercise are:

(a)
Lookout

(b)
Monitor fuel and engine instruments

(c)
Monitor W/V - especially with respect to the maximum wind limitation

12.3

General Handling



You will notice when flying solo various differences when compared to dual flying.

(a)
C of G change - causing increased left skid low and higher nose up attitude/low tail. 



(b)
Sensitive controls



(c)
Wind effect - more susceptible, due to aircraft lighter weight and less inertia. 

(d)
Power settings - greater rate of climb, and lower rate of descent when using standard power settings.

12.4

Before being sent into the circuit you will normally practice three take off and landings, under the watchful eye of your instructor. If he is happy he will check the area is clear and then give you a signal to commence your circuit.



Follow standard procedures during the flight and return to collect your instructor!

EXERCISE 13
SIDEWAYS AND BACKWARD FLIGHT
13.1

General

This exercise is an extension of hovering and all the same points of airmanship apply. Sideways and backward flight is normally restricted to manoeuvring over small distances, or for precise positioning in the hover, for example when positioning at an engineering base or a refuelling point.

13.2

Airmanship

The main points of airmanship of this Exercise are:

(a)
Lookout - especially in the direction of travel.

(b)
Monitor fuel and engine instruments.

(c)
Select a level obstruction-free manoeuvring area.

(d)
Monitor W/V - especially with respect to the maximum wind limitation – 17kts. 

13.3

From The Hover, Manoeuvre Sideways and re-establish The Hover

Before moving sideways, ensure that the area is clear and carry out a lookout turn. To assist you in maintaining the required direction of travel, select an external lateral marker.

Start from a 5ft hover; when steady, heading into wind, initiate movement in the required direction by making the necessary small change in attitude with the cyclic.  As the aircraft starts to move, prevent any height loss and maintain heading into wind.  The speed of movement should be restricted to a walking pace for the following reasons:

(a)
There is no requirement to travel sideways at any greater speed. If the distance to be covered is large, it is better to turn the aircraft so that it is heading in the direction of movement.

(b)
In the event of an engine failure at speeds much faster than a walking pace, it is unlikely that the lateral movement could be stopped before the aircraft strikes the ground.

Throughout the sideways movement, maintain your lookout and scan between your attitude references ahead of the aircraft and your lateral marker. When you wish to stop, re-select the hover attitude and re-establish the hover in the normal manner.

13.3.1

Control Limits
As the aircraft moves laterally, it tends to yaw in the direction of movement due to the weathercock effect.  The higher the lateral airspeed, the greater is the tendency to yaw. If the movement is to the left, additional right pedal is required and, ultimately, a speed will be reached where there is no more right pedal available to prevent the yaw.  The same applies to movement to the right but, in view of the pedal position in the hover, the condition of insufficient left pedal will occur at a lower lateral airspeed.  Additionally, the 

increase in Tq associated with left pedal movement may in itself be a limiting factor. With adverse C of G positions, the amount of cyclic control available for lateral movement could be limited.

13.4

From The Hover, Manoeuvre Backwards and Re-establish the Hover

Although speed, height and heading are controlled in much the same manner as in sideways movement, manoeuvring backwards poses different problems which are considered below:

(a)
Lookout.   The obvious problem whilst moving backwards is that you cannot lookout in the direction of travel.  The lookout turn will only be valid for certain distance and time, and you must restrict your flying 'blind' to no more than a few yards or a few seconds.  This will mean frequently stopping and re-checking the area behind before continuing.

(b)
Hover Height.  Hover height is increased to 10ft for this manoeuvre in order to give greater clearance between the tail and the ground when in an increased nose-up attitude.

(c)
Heading Control. Select markers ahead of the aircraft to enable you to maintain the required track.  There are few problems with yaw control, so long as the airspeed remains positive.

(d)
Groundspeed.  If moving sideways is said to be carried out at a walking speed, then moving backwards is carried out at a slow walking speed.  When you wish to stop, carefully re-select the hover attitude.

(e)
Fumes.  Prolonged backward flight should be avoided due to the danger of engine 
fumes entering the cockpit.

13.5

Excessive Rearwards Speed.

The dangers of excessive rearward speed will be demonstrated to you in the air exercise. The main problems encountered with flying with a negative airspeed are:

(a)
Yaw Control.  Under negative airspeed conditions, the fuselage continually attempts to weathercock' to head in the direction of travel.  This makes the yaw control sensitive and care must be taken to avoid over-controlling.

(b)
Attitude Control.  Attitude control under negative airspeed conditions can be seen as two distinct problems:

i.
Nose-down Pitch during Backwards Flight.  As the negative airspeed increases, progressively more aft cyclic stick is required to maintain the aircraft attitude (flap forward - similar to that experienced during speed reduction).  A point could be reached where there is insufficient aft cyclic stick available to prevent the aircraft pitching nose ​down.  With a fully forward C of G, this will occur at a lower negative airspeed.

ii.
Nose-down Pitch when Stopping Backwards Flight.  To stop the aircraft, the cyclic stick must be moved forward.  This causes the aircraft to pitch nose-down. However, the aircraft does not stop immediately and it continues to experience a negative airspeed, which leads to the aircraft pitching more nose-

down (negative airflow on the stabiliser, and pendulosity).  This final nose-down pitch, which can be very marked, will depend upon the airspeed and the degree of nose-down pitch initially introduced with the cyclic stick.  Even at very slow negative airspeeds and with very gentle cyclic stick movements this effect is noticeable.

Under normal conditions, it is most unlikely that you will experience the situations described above.  Nevertheless you must never manoeuvre backwards other than very slowly, and you must always stop the aircraft with a small. Gentle cyclic stick movement.

13.6

Establish the Hover Out Of Wind

13.6.1

Hover with Left Crosswind
In this position, the cyclic stick is offset into wind and the aircraft hovers more left skid low. Right pedal is required to maintain heading. 

13.6.2

Hover Downwind
The cyclic stick is again offset into wind.  The pedals are sensitive and care must be taken to avoid over-controlling.  Tq may be higher than for into wind; but less than for right crosswind.  Prolonged hovering downwind should be avoided due to the danger of engine fumes entering the cockpit.

13.6.3

Hover with Right Crosswind
The cyclic stick is offset into wind and the aircraft hovers less left skid low.  More left pedal is required. 

In view of the fact that hovering with a right crosswind requires the most left pedal and Tq , you should always confirm that a hover in that position is possible before attempting a hover in the other two positions, unless the wind is very light.

13.7

From the Hover, Manoeuvre in any Specified Direction and Re-establish the Hover

Manoeuvring in this way combines the techniques associated with sideways and backwards manoeuvring and hovering out of wind.  The cyclic stick is moved in the direction of travel, and height and heading are controlled and maintained as normal. When manoeuvring downwind, monitor groundspeed carefully in order to avoid excessive speed.

EXERCISE 14
SPOT TURNS

14.1

General

This exercise concludes basic manoeuvres in the ground cushion.  Combined with sideways and backward flight, spot turns will give you complete freedom of movement when in the ground cushion.  There is no limitation on rate of turn in the Hughes 300 but you must avoid coarse application of pedal when either initiating or stopping a turn.

14.2

Airmanship

The main points of airmanship of this Exercise are:

(a)
Lookout

(b)
Monitor fuel and engine instruments.

(c)
Select a level obstruction free area.

(d)
Monitor W/V - especially with respect to the maximum wind limitation.

14.3

Turn the Aircraft through 360º About the Pilot Position

In the spot turn about the pilot position the pedals are used to initiate the turn and to control the rate of turn.  In nil wind conditions this poses few problems; if the initial application of pedal to induce the turn is maintained it will produce an almost constant rate of turn through 360º. Throughout the turn ground position is controlled with the cyclic stick and height is maintained at 5ft with the collective lever.

When carrying out a spot turn in a wind you will encounter the same effects in the crosswind and downwind positions as you did in the previous exercise when hovering out of wind. This means that once pedal is applied to initiate the turn, a constant pedal position will produce a varying rate of turn due to the weathercock effect. The degree of weathercock effect depends on wind speed and on the relative heading of the aircraft - i.e. the value of the crosswind component.  The JetRanger has a large tail fin area and a large area of body ahead of the mast.  During the turn you must look as far ahead as possible and use the pedals to maintain a constant rate of turn.  In addition the cyclic stick will need to be offset into wind to prevent the aircraft drifting downwind.   Although you should concentrate mainly on visual references well ahead of the aircraft, to help you maintain a constant rate of turn, you should use your peripheral vision to monitor the ground nearer the aircraft for drift.  There are two turns to practice:

14.3.1

The Constant Rate of Turn
This is a precision exercise in which you will demonstrate handling ability and control. The idea is to maintain a constant rate of turn about the pilot's position.

14.3.2

The Lookout Turn
This manoeuvre is an extension of the lookout turn through 90(. The object of the manoeuvre is to have a good lookout for other aircraft and obstructions.  Although ground position should be held steady, a constant rate of turn is not required.  A good lookout before transitioning is essential.  

14.4

Aft Cyclic Stick.

In strong winds and with a fully forward C of G, the cyclic stick could reach its aft limit, when turning into the downwind position. Should this occur, stop the turn, check any drift and make a gentle run on landing.  Do not attempt to take off again but call for assistance from ATC.

14.5

Turn the Aircraft Through 360º About The Tail

This type of turn can be used where manoeuvring space is limited and you are not sure that it is safe to swing the tail.  The turn about the tail sweeps a larger area than the turn about the pilot position but the tail is now maintained in a safe position and cannot swing into obstacles.  This manoeuvre is best practised using a training circle. In the turn about the tail it may help if you imagine the fuselage as the spoke of a wheel with the tail as the hub.  The cyclic stick is used to initiate a sideways movement; at the same time pedal is used to turn the aircraft.  Collective lever is used to maintain height at 5 ft.  Slight aft cyclic pressure may be required to stop the aircraft drifting out of the circle, additionally, as in the turn about the pilot position, the cyclic stick must be offset to prevent the aircraft drifting downwind during the turn.  The rate of sideways movement is controlled by the cyclic stick and the rate of turn by the pedals.  The pedals, therefore, maintain the aircraft's axis as a radius of the circle.

In any wind the usual weather cocking effects will be experienced and the initial turn should therefore be to the left.  Turns to the left have the added advantage that they give you a better view during the manoeuvre, but turns to the right may also be practised in the air exercise.  The same references are used as in the spot turn, but more attention is paid to the ground near the aircraft in order to maintain the aircraft nose position relative to the perimeter of the circle.

14.6

Square, Safe Visibility Clearing Turn

The manoeuvre is carried out when operating within confined areas, with the main objective of maintaining the tail rotor in a safe cleared area.

The aircraft is flown sideways, initially to the left until it is safe to turn the aircraft through 90(, in a spot turn again to left. The manoeuvre is repeated until the aircraft returns to the start point. The size of the square is dictated by the area of operation.

EXERCISE 15
VORTEX RING 
15.1

General

Vortex ring is a condition in which the helicopter is falling into its own downwash.  It is often compared to a spin in a fixed wing aircraft and in earlier types recovery was not always successful.  Like the stall or spin, the condition is most likely to be encountered due to mishandling, or the pilot becoming distracted. For a helicopter to get into the vortex ring state three conditions must be met:

(a)
There must be an induced flow through the rotor disc (i.e. power on).

(b)
There must be a flow of air towards the disc from below opposing the induced flow, i.e. a rate of descent.

(c)
Low or zero airspeed.

It will be seen therefore that the conditions of flight that might lead to vortex ring are:-

(a)
A powered descent of more than 500ft per minute at low airspeed, likely in an UNPLANNED downwind approach.

(b)
Recovery from autorotation at too low airspeed

(c)
Allowing the aircraft to descend in a steep flared attitude, e.g. trying to make an LP when you are too high/fast on the approach, or towards the end of a quickstop.

(d)
Holding a hover OGE and allowing the aircraft to develop an uncommanded rate of descent. This condition is likely if distracted during a photoshoot whilst holding position downwind.

15.2

Airmanship

(a)
HASELL checks.  Especially a good lookout below.

(b)
Minimum entry height - 2000ft.

(c)
Check wind direction.

15.3

The exercise will normally be demonstrated by setting up normal circuit descent conditions i.e. 70mph / 500ft min.  R of D. The airspeed is then allowed to reduce and the rate of descent to increase.  Approaching vortex ring state, any of these symptoms may occur.

(a)
Airframe judder

(b)
Random yawing, pitching and rolling

(c)
Nr variation

(d)
Increasing rate of descent

15.4

Recovery

There are two fundamentally similar methods of escaping from vortex ring, both involve a loss of height, the second method has the added complication of recovering from autorotation.

15.4.1

Cyclic only
Apply forward cyclic and hold.  As the airspeed increases past 40mph, re select the climbing attitude and apply full power. Lookout above.  It should be noted that a large height loss is experienced during recovery from a full vortex ring state, therefore since vortex ring is most likely to be experienced near the ground, it is important to recognise the incipient stage and take recovery action immediately.

15.4.1

Cyclic and Autorotation
Having initiated recovery with cyclic as above, enter autorotation. As the IAS increases past 40mph, select the climbing attitude, and recover from autorotation. Ensure the needles are joined before applying full power.  This method of recovery inevitably involves a greater loss of height.

15.5

Vortex ring can severely damage the aircraft even if recovery is achieved before hitting the ground.  THE CONDITIONS INVITING IT SHOULD BE AVOIDED AT ALL TIMES.
EXERCISE 16 ENGINE OFF LANDINGS

16.1

General

The engine off landing is the technique used to carry out a safe landing without engine power at the end of the autorotative descent, in the unlikely event of an engine failure.  There are two groups as follows:

(a)
Low level EOL's initiated from:

i.
The hover

ii.
The hover taxi or low transition.

(b)
EOL's initiated from height/speed combinations where full autorotation can be established.

i. Variable flare.

ii. Constant attitude (no flare)

iii. From the low-level cruise below 200ft A.G.L (briefing only)

16.2

Airmanship

The Airmanship points for this exercise are:

(a)
HASELL Checks

(b)
Check W/V.  Training variable flare engine off will not normally be flown in less than 10kt of wind.  See (e).

(c)
Make an R/T call in the circuit, i.e. Helispeed XX, downwind, engine off, area 2

(d)
Be established by 300ft at 65mph and into wind.   If you are not sure whether you can make a safe landing, open the throttle and go around.

(d) For training EOL's ensure that there is airspeed of at least 10mph on touchdown.

This is not possible if the aircraft is fitted with pan style floats

16.3

The techniques for carrying out EOLs from the hover taxi and low transition have been discussed already in Ex. 11.  In this exercise we will therefore confine discussion to some of the background considerations and the techniques for the variable flare, Constant attitude and for EOLs from the low-level cruise.  Before commencing a series of EOLs it makes good sense to perform a Datum autorotation.  Fly a normal autorotative approach to the hover and use it to assess the entry point, aircraft handling and performance characteristics and the landing area for suitability.

16.4

Factors Affecting EOL Performance

16.4.1

Avoid Areas.
The Height/Airspeed chart in the JetRanger Flight Manual shows shaded areas known as the avoid areas of flight.  The reasoning is that if, while flying within these areas, the 

engine fails, a safe engine off landing may not be possible due to either full autorotation not being established, or groundspeed not being reduced sufficiently.

16.4.2

Effects of Altitude/Air Density.
At high altitudes or high ambient temperature, the air is less dense than at sea level or normal cooler temperatures.  For a given pitch setting therefore, the rotor will be producing less total rotor thrust.  The rate of descent will therefore increase and this will result in a higher Nr to maintain the normal Nr a higher lever setting will be necessary.  Although this is not a disadvantage during the autorotation it will mean less collective lever range is available to cushion the touchdown.

16.4.3

Effects of Weight Increase.
During autorotation at high weights, the effects are the same as for altitude/air density, i.e. higher weight results in higher rates of descent and increased Nr.

16.4.4

Effects of Airspeed Variation
As you will remember from Exercise 7, increasing airspeed results in increased Nr and conversely therefore, reduced speeds lead to lower Nr and more critical judgement of use of lever to cushion touchdown.

16.4.5

Effects of Nr Decay.
When cushioning the touchdown by raising the lever the Nr will obviously decay.  Hence, correct timing for use of the lever is Important and your instructor will guide you in this.  However, as Nr decay, the tail rotor will also slow down and become less effective, therefore it may well be necessary to apply more right pedal in order to keep straight when using the lever on touchdown.

16.5

The Variable Flare Engine Off.

Enter autorotation at 65mph.  Once your instructor has decided to continue with the EOL he will close the throttle fully, to continue to ground contact. Watch out for sudden loss of airspeed due to wind shear.  At about 40-50ft AGL begin a gentle but progressive flare. This will reduce rate of descent, groundspeed and increase Nr.  At about 10ft use cyclic to level the aircraft to the skids level attitude. Allow the aircraft to descend to 5ft without further application of lever, before cushioning the touchdown by positive application of collective.  Initially in training a run on speed of about 10mph will be used.

If the EOL is to be terminated with a power recovery into a 5’ hover, the throttle will not be closed, the aircraft is brought into a normal hover using the above technique.

16.6

The Constant Attitude Engine Off

An advanced technique, you will be given the opportunity to practise it later on in your training.  It is a technique that should only be employed at night or in visibility which make it difficult to judge when to commence the flare. Enter autorotation and depending on your height reduce speed to 35-40mph and hold. At about 30 ft apply a firm check with the lever, keep straight, pause and cushion the touchdown with one continuous movement of the lever. Since the rate of descent is higher and the Rrpm lower, the use of the lever is more critical.  Try to anticipate wind sheer effects and maintain airspeed in the autorotation. In strong winds adjust your airspeed to ensure you have positive groundspeed. 

16.7

EOL from Low Level Cruise

Another advanced technique which will be demonstrated only at this stage.  If an engine failure occurs in cruise flight below 200ft it is important that you do not lower the lever first, otherwise it may be impossible to reduce groundspeed sufficiently before touchdown.  The technique is to flare positively and at the same time lower the lever to recover Nr; this minimises the build up of excessive rate of descent.  The flare is then adjusted as necessary to achieve the desired groundspeed on touchdown.  During training this technique will only be discussed with you.

EXERCISE 17 ADVANCED AUTOROTATIONS
17.1

General

Advanced autorotations are merely different forms of the basic autorotation.  This exercise demonstrates how the distance covered in the autorotation can be varied by using different airspeeds or by manoeuvres.  The diagram shows the different types of autorotation and shows how varying the airspeed and Nr can make large differences to the distance covered.  It must be remembered however that wind speed will also have a large effect on the distance covered.  This exercise will prepare you for forced landings.

17.2

Airmanship

The main points for this exercise are:

(a)
HASELL check before each autorotation and R/T call if in the circuit area. 

(b)
Lookout - especially below, before the low airspeed auto and during the 360( turn.

(c)
Minimum heights for recovery to normal auto:

Low speed - 1000ft AGL

Constant Attitude – 600ft AGL

Range/Max range – 600ft AGL

(d)
The Nr limits for autorotation 90%-107%

(e)
The verbal warning 'PRACTICE AUTOROTATION - GO'

(f)
The danger of Vortex Ring and the conditions that might lead to it.

(g)
You should not descend below 500ft AGL while carrying out autorotations away from the airfield, 200ft at an airfield.

17.3

Advanced Autorotations

Your instructor will first of all demonstrate how far the aircraft will travel in a minimum rate of descent auto at 65mph using an easily recognisable ground feature to mark the entry point. This datum autorotation serves as a reference for the subsequent types, and allows the pilot to assess the behaviour of the helicopter in autorotation and meteorological effects.  The rate of descent in a datum auto will be approximately 1700 ft/min.  He will then demonstrate and you will practice autorotations at other speeds and configurations.  Provided the entry parameters do not change you should notice a difference in the ground distance covered to the point where the go around is initiated.

17.4

Range Autorotation

When airspeed is increased to 80mph or more, although the rate of descent is greater (approx. 1900 ft/min), the distance covered is greater.  A further increase in range can be achieved by raising the lever a small amount and drooping the rotor speed to 90% Nr. The resulting reduction in ROD enables a small gain in range at the higher speed.  If used during an EOL, the pilot has the option of reverting to a standard 65mph autorotation by lowering the lever to recover the Nr and adopting a decelarative attitude.

17.5

Constant Attitude

This autorotation is normally used at night or in poor visibility and would be completed with a Constant Attitude EOL. It has practical use as a method of reducing ground distance covered although since the variable flare EOL requires less critical judgement it is recommended that you revert to a normal autorotation by 600ft AGL so that you can execute a normal EOL. On entry lower the lever and maintain a positive decelarative attitude, contain any rise in Nr with a little lever, and as the IAS reduces to 40 reselect the speed stable attitude to hold 30-40mph.  If necessary increase the IAS to ensure you would have positive ground speed (How would you know this at night?) When going around ensure full power is applied and positively trim the nose forward to ensure the IAS increases rather that reduces. Remember the conditions required for Vortex Ring. Achieve 65mph as soon as possible.

17.6

Low Speed Autorotation

Practically of little value other that as a handling exercise. Entry is as per the Constant Attitude Auto but allow the IAS to fall below 30mph To avoid possible rearward airspeed that could lead to control difficulties, you must keep positive airspeed.  During the low speed autorotation you will notice that the Nr is reduced and the rate of descent increased (approximately 1900 ft/min) in comparison to a normal auto.  Recovery to normal autorotation must be initiated not lower than 1000ft AGL.  This will require a marked nose down attitude and will result in a higher rate of descent initially.  The height loss to regain 65mph minimum can be anything up to 400ft. In a strong wind it is quite possible, while maintaining positive airspeeds, to have zero or rearwards groundspeed. 

17.7

360( Autorotation

Again a worthwhile handling manoeuvre; practically of little operational value. In a light wind a 360( turn might make it possible to reach a point directly underneath the aircraft. The minimum height for entry is 1500 ft AGL.  Fly the manoeuvre at 65mph and use 20º A.O.B. These figures provide a compromise between the R.O.D and rate of turn.  You may need to contain any rise in Nr with lever. Aim to be wings level by 300 feet AGL, even if the turn is not complete.

17.8

180 Degree Autorotation

Of practical value in the circuit, the 180( turn in auto is obviously appropriate if you are facing downwind on entry.  Minimum height for a successful 180( turn is 700ft for training purposes. Once again, prevent Nr overspeed if necessary by use of the lever.

17.9

Conclusion

You will find this exercise most rewarding and the knowledge and skill gained from it forms the basis for the next exercise forced landings into fields of your choice.

EXERCISE 18 FORCED LANDINGS
18.1

General

This exercise uses the techniques learnt in the previous sortie and combines them with a few additional manoeuvres to give you a full range of skills and techniques with which you will be able to deal with a forced landing.  By the end of the next few sorties, it will be within your capabilities to simulate an engine failure from 1500ft or so and make a safe autorotative approach to a landing site of your choice.

18.2

Airmanship

(a)
Normal HASELL checks and W/V

(b)
Clear the area behind and underneath, by using either ‘S’ or 360( turns and judge the suitability of the landing site.

(c)
Do not fly within 500ft of any person, building, farm animal or vehicle.

(d)
Forced landing drills.

18.3

Choice of Landing Area

The rapid consideration of several inter-related factors will decide your landing area or field for any particular circumstances. Use the 5 'S'; Size. Shape, Slope, Surrounds Surface to quickly assess a field for suitability for landing.  Remember the wind direction and be aware of your height.

(a)
Height above ground level.  The higher the aircraft the greater the range over the ground.  NB: Do not attempt a 360 degree turn from below 1500ft AGL and you should always aim to have the aircraft rolled out straight from a turn by 300 feet AGL, whether or not you have made it into wind.

(b)
Wind direction and strength.  The stronger the wind, the less range into wind.  Wind direction will determine the autorotative pattern.

(c)
Distance to field.  Is it within the autorotative capabilities of the aircraft to reach the field?  Remember you can always make the field that is close, you may not be able to make one that looks better, but is further away. As a guide anything below the windscreen bar and an imagined cone of 45( below the aircraft should be suitable.

(d)
Size and shape.  A football field is the ideal minimum.

(e)
Surrounds: obstacles i.e. cables, high trees, buildings etc. on the final approach.

(f)
Surface.  Green fields are preferable to ploughed or rocky surfaces.  Beware of soft ground, which may be indicated by standing water.

(g)
Slope.  Only very small angles of slope are acceptable.  If a sloping field is the only one available, land nose up the slope.

18.4

Basic Autorotative Patterns

Work out for yourself the basic patterns that might be employed in order to reach a suitable landing site after an engine failure.  There are many possibilities, and the best pattern to be employed for a forced landing can only be decided by weighing-up the various merits of all the factors.  It must be emphasised that the wind direction may not be ' of paramount importance necessarily, although its effect on the planning of the auto pattern will be greater as the wind speed increases.  Consider these situations

(a)
Aircraft into wind.  Possible landing areas lie within a sector extending ahead and either side up to a limit of a range auto.

(b)
Aircraft downwind.  Providing the aircraft is at or above, 700ft AGL, a 180 degree turn is feasible.  If plenty of height is available, it may be preferable to continue downwind in autorotation for a short time before making the 180 degrees turn into wind.

(c)
Aircraft with cross wind from right.  An 'S' turn could be employed to lose height without covering too much distance over the ground.  Avoid a 270 degrees turn into wind, because the pilot, sitting in the left-hand seat, would not be able to keep the potential landing area in sight during the left-hand turn.

(d)
Aircraft with cross wind from left.  If height permits a turn into wind, this should be carried out as quickly as possible. Embarrassing excess height could be lost with a right hand 270 degrees turn.

18.5

Forced Landing Vital Actions.

(a)
Enter autorotation, assess the wind direction, select your field and plan your descent.

(b)
Warn your passengers, check all harnesses tight.

(c)
Put out a distress call.  MAYDAY, MAYDAY, MAYDAY: C/S, Station addressed, nature of distress, intentions, position.  The earlier the call is made, the more chance there is of it being heard.  Do not let the call interfere with your flying, but attempt to get some sort of distress call out, no matter how abbreviated.

(e) Assess cause of failure if time permits - do not attempt to restart below 2000 feet


AGL.

(f) If time permits you may consider the shut down checks as per the flight reference


cards which should be memorised.

(f)
Aim 1/3 to 1/2 way up the field and touchdown at the lowest possible speed.

18.6

Engine Re-Start

You must have at least 2000ft AGL before attempting a restart.  Remember your normal autorotative rate of descent is around 1700ft per minute, therefore from 2000 feet you have about one minute to sort everything out.  Read the procedure in the checklist!!!

18.7

Overshoot Procedure (Away from the Airfield)

Away from the airfield forced landing practices must avoid built up areas.  The rules also state that the aircraft must not be flown within 500ft of any person, building, vehicle, farm animal etc.  In practice therefore the aircraft should be climbing away by 500ft AGL 

EXERCISE 19
 STEEP TURNS 

19.1

General

Until now, turns have normally been limited to 20( bank but there may be occasions when it is necessary to turn more quickly, such as when avoiding another aircraft.  On this course, steep turns are mainly an aid to improving your co-ordination and general flying ability.  With practice a high degree of accuracy can be achieved when flying steep turns.

19.1

Airmanship

The points on this exercise are:

(a)
Lookout - due to the fast rate of change of direction a good lookout -before and during the turn is essential.

(b)
Orientation - After a number of consecutive steep turns, it is possible to become disorientated.  Keep a periodic check of your position.

(c)
HASELL checks.


(d)
Limitations - Nr limits, power on 

19.3

Steep Turns

Steep turns are purely an extension of the turns you have been flying up until now.  They are flown at 55-90mph and 30( of bank.  Concentrate on rolling into the turn smoothly, maintaining the aircraft in balance as you do so. This will normally require a touch of 'bottom" yaw pedal.  In the turn, maintain a steady angle of bank, controlling, as usual, the speed with the cyclic and the height with the lever.  Cross check with the ball occasionally to maintain balance.  Remember that the apparent horizon position in the windscreen varies in left and right turns owing to the seating position.  Some additional lever may be needed.  Scan Lookout, Attitude, Instruments.

19.4

Maximum Rate Turns 

Maximum rate turns are flown at 45 degrees of bank.  The technique is exactly the same as for steep turns except that you will definitely need to raise the lever a small amount to prevent loss of height, and may, in exceptional circumstances reach full power.  If this occurs, subsequent loss of height can only be prevented by reducing airspeed.  If you inadvertently allow the speed to increase, and a rate of descent to establish, you should reduce the bank angle slightly before raising the nose.  

19.5

Steep Autorotative Turns

These are flown at 45 degrees bank and 60-70mph. The rate of descent will increase noticeably as bank is increased and in a turn to the right the Nr will rise and may have to be contained by raising the lever sufficiently to prevent overspeeding.  It is likely that this will cause the needles to rejoin therefore the throttle must be reduced to maintain "needles split".  On roll out of the turn the lever must be lowered to maintain normal Nr and the N2 beep adjusted if necessary to set the N2 ready for go around.

EXERCISE 20
PRECISION TRANSITIONS
20.1

The aim of this exercise is to transition from the hover into forward flight while remaining close to the ground and then transition back to the hover.  This is essentially an advanced co-ordination exercise and aims to increase confidence when manoeuvring close to the ground.  However it does have practical application.  For instance, instead of air taxiing across the runway of a large airport, it may be necessary to accelerate into forward flight remaining close to the ground and then return to the hover to prevent unnecessary delays to other aircraft.

20.2

Airmanship

Points to remember on this exercise are:

(a)
Lookout.  As the exercise involves the use of a large part of the airfield it is important to lookout very carefully and ensure that you are not going to hamper another aircraft’s exercise.

(b)
Duty Runway.  Transitions must be flown parallel to the duty runway, although this may result in a crosswind component.

(c)
T's and P's.  As you are operating close to the ground, it is easy to forget to regularly 
check T's and P's, but this must be done.

20.3

Precision transitions

A study of the diagram in the Flight Manual shows that an initial acceleration from zero to a maximum IAS of 10mph may be carried out at 7ft. From 10mph to 40mph a height of 10ft will keep the helicopter out of the curve. A height of 20 ft at 40mph plus will keep you out of the high-speed section of the graph.  Before the transition a lookout turn must be done then, provided the area in front is clear a normal transition is initiated using lever to maintain height.  As speed increases further it will be necessary to lower the lever to prevent height from increasing above 10ft due to the effects of translational lift. You should aim to remain clear of the Avoid Curve. Throughout the accelerative phase it is necessary to compensate for the effects of flapback by moving the cyclic forward to maintain the accelerative attitude.   Speed should be stabilised at 60mph for a short period, maintaining the 10ft skid clearance.  To slow down again, a slight nose up attitude is adopted and the lever lowered sufficiently to prevent gain of height. As the helicopter slows down, translational lift may be lost and lever has to be progressively raised again to maintain height.  Yaw pedals should be used to maintain heading.  As speed approaches zero, adopt the hover attitude and bring the helicopter to a steady hover, then reduce height to a normal hover. 

20.4

General

On completion of the manoeuvre you will probably reposition for further practice.  You may have to hover taxi downwind.  If the wind is strong, be prepared for the power requirement to increase as the groundspeed approaches the wind speed and the airspeed effectively reduces to zero.

EXERCISE 21
 QUICKSTOPS AND DOWNWIND QUICKSTOPS
21.1

General

Quickstops are essentially an advanced co-ordination exercise.  The manoeuvres are to be carried out smoothly, keeping the aircraft in balance whilst maintaining height. They should be considered as precision decelerations rather than quick stops, but they do nevertheless have some practical application, for example, if it is necessary to fly a constant speed approach to an active runway before vacating and slowing down to a hover or hover taxi.  The manoeuvre also enables the pilot to stop or slow in an emergency such as when encountering birds or low level wires. As these are low-level manoeuvres, you must use external references almost exclusively when judging attitude, angle of bank, height and heading, with only brief checks of flight and engine instruments.

21.2

Airmanship

(a)
Lookout - especially for ground obstructions.  In addition, as the exercise normally takes place on the airfield, you should be extra careful when carrying out the quickstop from downwind, as these will be against the circuit direction.

(b)
Monitor fuel and engine Instruments.

(c)
Monitoring the w/v

(d)
Landing lamp on.

(e)
Avoiding the conditions for the onset of Vortex ring.

(f)
Verbal warning "Quickstop, Quickstop  - Go"


21.2

Into Wind Quickstops

Carry these out as per the previous exercise.  You should commence the quickstop from 60 – 70mph, in balance with cruise power set, straight and level. A conventional or low level circuit at 500ft may therefore be used to position the helicopter into wind.  When running in confirm that you are on your datums at 20ft and remember the verbal warning. Initiate the deceleration with aft cyclic and reduce power to maintain height. Look well ahead to keep straight, and as the speed decreases you may tighten up the flare as necessary.  As ground speed approaches zero, re apply hover power and begin to level the aircraft.  You should come to a high hover, at entry height, and pause for a second before moving forwards and down to normal hover height to complete.

21.3

Downwind Quickstops

The academic exercise is separated into two distinct types of quickstop, the Flare and Turn, and the Turn and Flare.  However, in practise you will probably fly a combination of both techniques.  Positioning for the quickstop presents us with a particular problem since the manoeuvre should be commenced from the downwind position.    

21.3.1

The Flare and Turn Technique
From 30ft and up to a maximum of 80mph downwind initiate a normal quickstop.  As the speed reduces to a minimum of 40mph, roll into a level turn using 30 degrees angle of bank, holding the decelarative attitude. Maintain height with collective lever, and keep in balance. The rate of turn will increase as the airspeed reduces, you should maintain at least 40mph until the aircraft is heading within 30 degrees of the wind.  This ensures that the aircraft ha a degree of directional stability during the final stages of the turn.  Adjust the angle of bank to roll out heading into wind, and establish the hover out of ground effect. Then move forward and down to the normal height to complete the exercise.

21.3.2

The Turn and Flare Technique. 
From the same parameters as the Flare and Turn, initiate the manoeuvre by rolling into a level turn using 30 degrees angle of bank.  Once established, adopt a slight decelerative attitude, maintain height with lever and stay in balance.  Remember that the pedals will be moved in response to the power change.  You may find that in a turn to the left, right pedal is needed as the lever is lowered to maintain height.  Continue as for the Flare and Turn, and remember to hold at least 40mph until the aircraft is heading within 30 degrees of the wind.

21.3.3

Having seen the two techniques, you can compare the track of each flight path. The diagram has been exaggerated to emphasise the differences.

21.2.4

It can be seen that the 'Flare and Turn' takes you further downwind and that the  'Turn and Flare' takes you further crosswind.  From low entry speeds the difference is minimal, but from high entry speeds the difference can be significant. In practice the decision as to which technique to employ will depend on circumstances, and ultimately you will use a combination of both techniques to achieve your manoeuvre.

EXERCISE 22 
NAVIGATION
22.1

General

The object of this exercise is to introduce you to the techniques associated with navigating a helicopter.  The following points, which you will have already discussed in ground school, will be covered and the important aspects relevant to helicopter operations will be stressed.

(a)
Significance and application of meteorological forecasts 

(b)
Selection, preparation and use of maps.  During training, most navigation will be done using 1:250,000 scale maps with 1:50,000 scale used for identifying small checkpoints, i.e. private sites and detailed navigation over short distances

(c)
Methods of correcting headings and ETA'S

(d)
Use of radio and radio calls

(e)
Air Traffic regulations, notams, AIP, procedures in controlled airspace.

(f)
Diversions - estimation of tracks, headings and ETA's without use of navigation instruments.

(g)
Flying for range and endurance.  Navigation exercises will normally be planned at 110mph or 85% max continuous.

22.2

Navigation Exercises

22.2.1

Before Takeoff

Successful navigation sorties start with proper planning.  Prepare your map or maps carefully and calculate your flight plan.  Always check a flight plan mentally afterwards to see whether you have made obvious errors such as applying the wrong wind or using incorrect speeds etc.  When you are satisfied with your flight plan you may have to "Book Out" with Air Traffic control giving details of your sortie, times and aircraft registration.  Check that you have got all necessary radio frequencies of stations you might have to call.

Items to check as completed before attending your training slot:

(a) All required lines are marked on the map including your fan lines at 10(
(b) You have studied the AIP or Pooleys for radio frequencies, including any diversion airfields. Consider taking a copy of Pooleys in the aircraft for reference.

(c) Your pilot log is completed minus heading, groundspeed and leg time calculations which can be added once you arrive, after checking the weather forecast

(d) You have all your necessary equipment with you including a stopwatch. 

22.2.2

After Takeoff
When you have cleared the airfield, change the QNH setting to the Regional QNH and make all necessary radio calls. Always aim to fly directly over your departure point on the correct heading allowing for compass deviation at the correct height and airspeed so that you do not build in any errors at the beginning of the leg.  Record the time you started the leg, start the stopwatch, calculate your ETA and make a note of it.  Check how you are actually tracking over the ground as soon as possible so that you can detect obvious large errors.

22.2.3

In Transit

Once you have established that there are no large errors in your track, concentrate on maintaining an accurate heading, speed and height.  After all, if you steer the right heading, at the right speed, you must arrive somewhere close to where you want to go! Always have your map on your left knee with the track line orientated along the aircraft’s axis so that the features on the map correspond to how you will see them on the ground. Keep your finger on the last point that you positively identified.  As you cannot keep your hand on the lever, It is necessary to apply sufficient friction to stop it moving.  Do not attempt to identify every tiny feature or you will get so preoccupied that you will fly inaccurately.  Anticipate features by reading from the map to the ground and relate the time you expect to see them to the running time on the stopwatch.  Don't forget regular FREDA checks (Fuel, Radio, Engine T's and P's, Directional Gyro, Altitude.  If you find that you have a track error, then correct back to track by the "Double Track Error Method", if you have not reached the 1/2 way point, or the 'Track Error and Closing Angle" if you are past the 1/2 way point.  Do not just make random heading alterations, that is a sure way to get lost.  If you find, at the 1/4, 1/2 or 3/4 points on the leg that your ETA is going to be in error then revise it and note your revised ETA on the flight plan.

22.2.4

At the turning point

As you approach your ETA you should begin to read your map in greater detail to arrive accurately at the turning point.  Remember that relatively small track errors will require large heading changes when you are close to the turning point.  When the turning point is identified, prepare yourself for the next leg.  A useful mnemonic for the-procedure is HATFIR.

(a)
Heading - Check the correct heading has been flown and note the heading for the next leg.  

(b)
Altitude - Check the altitude and QNH/regional QNH

(c)
Time - Note time and calculate next ETA., start/stop stopwatch.

(d)
Fuel - Check consumption rate and confirm that you have sufficient to complete the exercise.

(e)
Instruments - Engine - check T's and P's, instruments, check flight instruments, Re-align the DI with the compass.

(f)
Radio - Make any necessary calls.

After you have passed your turning point and are established on your new track carry out HATFIR again and carry out a gross error check to ensure you haven't set off on completely the wrong heading.

REMEMBER:
PERFECT PLANNING PREVENTS POOR PERFORMANCE

22.2.5

Location of Turning Point
If your destination is easily recognisable then you should navigate to it using the 1:250,000-scale chart.  If it is a small feature then it is better to change to the large scale 

1:50,000, preferably between 3 and 10 miles from the destination, so that you have time to orientate yourself on the new map.  Always change maps at a feature that is easily recognisable on both maps.  Remember that you will progress across a 1:50,000 map five times as quickly as on a 1:250,000 map.  The 1:50,000 maps show very accurately the shape of woods, towns, bends in roads and railways etc., but it takes a lot more practice to read contour information at a glance because the map is not layer tinted.

22.3

Procedure When Uncertain Of Position

If a checkpoint is missed, continue with the flight and anticipate the next feature by the -DR time.  If you miss a succession of checkpoints or you have gone past your ETA by 10% of the time since the last fix, you must take steps to establish your position.

(a)
Check your fuel and calculate your endurance.

(b)
Check your flight plan, headings, speeds, times for obvious errors.

(c)
Check your gyro against the compass and the heading you have steered.

(d)
If you have steered the correct heading for the right time at the right speed you must be in a circle of radius 10% of the distance from your last fix. If you have found an obvious error in your flight plan, plot your new likely position on the map.

(e)
Read from the GROUND to the MAP to-identify features around you.

(f)
If you still can't identify your position, fly to the nearest line feature, then along it until you identify your position.

(g)
Recalculate the heading to your destination and the ETA and comparing this to your endurance decide whether you need to divert.

(h)
Remember that in this country, if you have a working radio set you should always be able to obtain assistance and if you have radio navaids that are working, you aren't lost!

Above all do not wander around aimlessly hoping something will turn up.  Work to a plan. If necessary use 121.5 as a last resort.

EXERCISE 23
 OUT OF WIND MANOEUVRES
23.1

General

The nature of landing sites may occasionally require a helicopter to take off, transition to the climb, approach or land, when facing out of wind.  The procedures you will learn in this exercise will enable you to cope with all these conditions should it be necessary.

23.2

Airmanship

The points to remember on this exercise are:-

(a)
Lookout - You will be operating against the normal circuit pattern.  Also listen out carefully on the R/T

(b)
Monitor the wind velocity.  The maximum crosswind or tailwind component for training is 17kt dual – 10kt solo.

(c)
Power Check – 5% power margin required for take off, 10% power margin for landing.

(e)
Vortex ring.

23.3

Take-off and landing out of wind

You will already be familiar with the effects of hovering out of wind from Ex. 13 and 14. From an accurate steady hover, lower the aircraft onto the ground avoiding overcontrolling. When the skids are on the ground, maintain the rotor disc level with the cyclic as you lower the lever.  Particularly try to avoid overcontrolling on the pedals, as this will lead to large RPM fluctuations.  On take-off, position the cyclic into wind and avoid drifting downwind as you leave the ground.  Stabilise the hover and carry out the after take off checks.

23.4

Downwind Transitions (Dual Only)

Downwind transitions should be avoided if possible.  As this may not always be possible you will be taught the safe methods.  Remember that when a helicopter is facing downwind in the hover, it has rearwards airspeed.  It follows therefore that as the helicopter moves away downwind, the airspeed decreases as groundspeed increases until, when groundspeed is the same as the wind speed, the helicopter is effectively flying In a nil wind condition, but with a poor ground cushion due to the movement over the ground.  To maintain height, a significant power increase will be needed.  All downwind transitions will require a long obstacle free take-off area owing to the flat climbout angle. It is strongly recommended that hover out of ground effect performance (HOGE) should be available before contemplating downwind transitions.  Abort the take off or landing if any of the following become apparent:

(a)
Directional control becomes difficult or the cyclic approaches the rear stop.  These symptoms indicate that the tailwind component is excessive.

(b)
Power is consistently close to maximum

(c)
Rate of descent is greater than 300 feet/min when speed is below 30 Kt VORTEX RING!

23.4.1

Take off
From a low hover adopt a gentle accelerative attitude and increase power but remain close to the ground, accelerating in ground effect.  As the airspeed becomes positive the helicopter will want to climb away, but bear in mind that the angle of climb will be much flatter than for a normal departure.

23.4.2

Downwind Towering Transitions

This technique should only be considered if the safest proposed take off path is downwind, due to obstacles or terrain.

From a low hover ensure you have sufficient power to perform an OGE take off, 5%. Smoothly raise the lever and commence a towering take off, preventing drift with the cyclic and heading with the pedals. Once clear of obstacles, gently transition into forward flight being aware of the loss of height as you transition. The technique will be demonstrated only at this stage.

23.4.3

Approaches
Carry out a site reconnaissance.  Check the approach and overshoot flight path for obstacle and assess the downwind component.  Carry out a power check and confirm the C of G will be within limits.  Extend your circuit down wind and on base leg select an approach speed of 70mph minus the w/v with a minimum of 40mph.  Fly a shallower than normal approach, carefully monitoring rate of descent and airspeed.  Remember once again, you are flying a rate of closure, during which the airspeed falls to zero and must become negative.  Anticipate loss of translational lift and a degree of directional instability.  Aim to arrive in the hover with the minimum of attitude corrections, but be prepared to run the aircraft on if power is marginal of the cyclic is reaching its aft limit.

An ideal approach profile is as already discussed, however this is not always possible. Techniques for running landing, zero speed landing, crosswind, downwind and steep approaches will be examined.

EXERCISE 24
TAKE OFFS AND LANDINGS ON SLOPING GROUND
24.1

General

The aim of this exercise is to teach the student the correct method of take off and landing on sloping or uneven ground. The techniques taught in this exercise should be used whenever the LS is sloping, uneven or suspect i.e. in a confined area.

24.2

Airmanship

(a) Recce. When approaching the landing site check for the size, shape, surface, surrounds and degree of slope of the site, also look for loose articles that may damage the aircraft. 

(b)
Check W/V.  The direction of the wind in relation to the slope will influence your choice of landing direction. During solo training you are not to land with a tail wind component.

(c)
Angle of Slope Limitations.  There are no quoted slope limitations for the JetRanger  but a sensible limit is 10 degrees sideways or 5 degrees for shut down.  

(d)
Control Limitations.  The cyclic sideways limitation can be reached and the cyclic can be held against the stop during landing, however, the cyclic forward limitation can be reached during a landing nose up slope.  If strong vibration is felt on the control, the cyclic should then be withdrawn until it is held just clear of that vibration.

(e)
Checks.   Monitor T's and P's and before every take-off or landing carry out the 
abbreviated checks.

(e) Tail rotor clearance.  Never allow the tail of the helicopter to swing towards the slope and never land with the tail up Slope.



(f)
Passengers. Brief passengers to leave and enter the aircraft from a safe direction, being aware of the rotor blades relative to the ground.

24.3

Landing

After carrying out the above pre-landing checks come to a steady hover above your selected landing site. Remember that if the wind is blowing down slope, the cyclic will already be displaced into wind, leaving less cyclic available to cope with the landing. Lower the lever very gently maintaining disc attitude until the skid nearest the ground touches.  Continue to lower the lever carefully and, maintain the disc attitude by moving the cyclic into the slope and allow the helicopter to rotate about the upslope skid until the lower skid touches the ground.  Provided that the helicopter shows no sign of slipping, continue to lower the lever.  Maintain 100% Nr.  When the lever is fully down and the helicopter settled firmly, centralise the cyclic. 

24.4

Mislanding

If at any time the helicopter begins to slide or you are unsatisfied with the landing, take off cleanly and re-establish the hover; analyse the problem and either move position or try again.

24.5

Danger of Ground Resonance

The JetRanger is not prone to ground resonance, however, if during a landing the helicopter starts rocking with an increasing violence of oscillation, you must take off or land and close the throttle immediately.

24.6

Take Off

The same amount of caution should be used during take off as during landing. Complete the pre take off checks and raise the lever slightly to cone the disc and move the blades well clear of the droop stops.  Level the rotor disc by pre-positioning the cyclic into the slope and gently raise the lever.  As the helicopter rotates about the upslope skid maintain a level disc attitude.  When the helicopter adopts the normal hover attitude, lift the smoothly and positively clear of the ground.  Carry out the after Take Off checks.

24.7

Dynamic Roll Over

Dynamic Roll Over is a pilot induced condition during take off where full opposite cyclic will not prevent the aircraft from rolling into contact with the ground.  Discuss the causes with your instructor but remember that an immediate lowering of collective is the most effective action the pilot can take.

24.8

Conclusion

This exercise demands progressive and smooth control co-ordination.  You cannot achieve this if muscles are allowed to become tense. You must learn to consciously relax - particularly the wrist and hands when feeling for the ground during landing.  Beware of over controlling.

EXERCISE 25
LIMITED POWER OPERATION
25.1

General

Changes in air density affect the performance of both the rotor system and the engine - particularly the piston engine.  As a helicopter pilot you may be required to operate in situations where the power available is simply insufficient to allow a normal take off or landing.  For example, in hot weather, with five persons and the maximum permissible fuel on board the JetRanger will be operating in a limited power environment. In this case the engine may be able to produce full power, but the power margin available will be minimal.  Alternatively you might want to operate to the top of a mountain, but well below maximum take off weight.  In these circumstances the engine can no longer develop full power and once again the power margin is limited.  Although we do not have a suitable high altitude training area in order to demonstrate limited power techniques effectively, your instructor can easily simulate the situation. In this exercise you will be taught to approach to the hover, land, take off and climb away when the power is limited.

25.2

Airmanship

Before any fight during which the aircraft may be required to operate with limited power the pilot should forecast his aircraft’s performance from the charts within the flight manual. However, it is likely that one day you will be presented with the problem in flight and therefore you must be able to make a quick and simple assessment of your aircraft’s performance. The power margin is the difference between the power required for the manoeuvre and the power available.  Power available is essentially whatever maximum power the engine can develop and may be read off the chart in the cockpit, (which corrects for altitude and temperature).  The power required for the manoeuvre has to be assessed against a set of datum conditions.  For each type of landing or take off a minimum required power margin is established.  When this is compared with the actual power margin available the pilot can decide which techniques are valid given the prevailing conditions.  A simple rule of thumb method for calculating the power margin either for take off or landing follows.  Note that the figures are based on the aircraft being at maximum all up weight, an error factor and they make no allowance for the beneficial effects of any wind. 

25.2.1

Power Check for Take Off
(a)
Datum conditions: Hover at 2' skid clearance note power required.

(b)
Power available: Note maximum power available from the chart 

(c)
Power margin: The difference between the power required and that available.

(d)
Options:


Below 1%
Running take off

1% 

cushion creep 

2%

normal take off (shallow climb)

3%

normal take off (steep climb)

4%

towering take off

5%

Vertical climb

Therefore if your calculated power margin is just 1% you can carry out a running, normal 

or cushion creep take off only.  

25.2.2

Power check for landing
(a)
Datum conditions: fly within 500' AGL and within 0.5 Nm of the landing site, straight and level, in balance at 55mph.  Note the power required.

(b)
Power available: Increase to either maximum N1, torque or TOT limit, whichever is reached first and note the N1 at that limit. 

(c)
Power margin: The difference between the two.

(d)
Options:

Less than 4% N1 
Running landing

4-6%


zero speed

7%


normal approach (low hover)

8%


normal approach (high hover)

9%


steep approach (high hover)

10%


vertical descent from HOGE

Note that vertical take off's and landings which require out of ground effect performance should not be considered as options if you are in any way limited in power.  Too many Private Pilots have attempted to land in some back garden via a vertical descent and ended up running out of power (and over pitching).    If you have insufficient power to take off, off load some passengers or fuel.  

25.2.3

The Recce
Before attempting a landing or take off with limited power you must carry out a recce. of the site.  Use the 5 'S' and consider the wind velocity.  Frequently the best and safest path in or out of an area is will be out of wind.  Weigh up the options. Consider the over and undershoot areas, obstructions, hedges, trees and look out for wires.  Remember that the take off run will be longer and flatter than normal, and the landing run may require a long deceleration area.  If a running landing is necessary, make certain that the surface is suitable, i.e. flat, smooth, firm and free of debris.

25.2.4

Decision Height
At some point on an approach to a landing where you have insufficient power to guarantee a hover, a height will be passed below which it may not be possible to guarantee a safe go around. This height will depend upon several factors; power available; height of obstructions on the approach and overshoot path; the nature of the LS, the wind and any turbulence over the area.  The go around requires the application of full power and an alteration of speed to 60mph.  If this requires acceleration, a further loss of height may be necessary.  Make sure you are absolutely certain of making your landing before you reach decision height. If in doubt go around early.

25.3

Running Take Off

Having carried out a power check and assessed that there is only enough power for a running take off, survey the area of ground ahead for length, slope, smoothness and obstructions to decide on whether the take off is feasible. If it is initiate the take off by tilting the disc forwards and raise the collective. As the helicopter begins to move continue easing the cyclic forward, keeping straight and gently increasing towards the maximum available power.  As the helicopter achieves translational lift a small check back on cyclic will make the helicopter leave the ground. Accelerate to 40mph close to the ground and climb away.  When clear of obstacles increase speed to the best rate of climb 60mph 

25.4

Cushion Creep

Ensure that the take off path and transition area is suitable for exploiting ground effect: i.e. reasonably flat and clear of obstructions.  From a low hover accelerate gently into forward flight maintaining a low safe height over the ground.  As translational lift is attained at approximately 12kt continue to accelerate in a shallow climb until the best angle of climb speed of 40mph.  When clear of obstacles or that phase of the training exercise is complete, climb at the best rate of climb of 60mph and note-increased rate of climb.

25.5

The VIGE or Towering Take Off

If the landing site has obstacles of up to about 10ft in height and the 2ft hover power check indicates a power margin of at least 4% you may be able to transition into forward flight by using the VIGE technique.  Once you have carried out your lookout turn, pre-take off checks and power check, choose reference markers ahead and to the side. Descend to the 2ft hover to utilise the ground effect, and when steady, lookout and smoothly raise the lever to the maximum power available.  Gentle control movements are essential as over controlling with cyclic or pedals can easily lead to a reduced power margin.  During the climb you should scan between your markers to ensure you are climbing vertically.  If the aircraft is still climbing steadily as it comes level with the top of the obstacles then you can gently transition into forward flight maintaining a rate of climb. If the wind is strong you may experience turbulence and a sudden increase in airspeed as you clear the obstacle.  If there are further obstacles ahead, climb at 40mph, if not climb at 60mph.

25.5.1

Insufficient Rate of Climb  
If the rate of climb is decreasing as the aircraft comes level with the top of the obstacle you must not attempt to transition into forward flight as the aircraft would sink into the obstruction.  In this case you must descend vertically and gently back to the low hover using the reference markers, land and offload.

25.5.2

Incorrect Transition Technique
Even if the aircraft has sufficient rate of climb as it comes level with the top of the obstacles an incorrect transition technique could still result in the aircraft sinking towards the obstacle.  If the transition is judged correctly the aircraft will climb and accelerate. If the transition is too rapid, however, the aircraft will sink towards the obstacle while accelerating. Conversely, if the transition is either too gentle or is left too late the aircraft will again sink towards the obstacle.

25.6

The VOGE

This is not a limited power technique but an advanced transition that demands full power and will be taught fully in the Confined Areas exercise.

If the landing site has obstacles higher than about 20 ft you will need a power margin of greater than 5% to carry out the VOGE technique, in which case the engine will probably be required to develop full power.    Once you have carried out your lookout turn, pre-take off checks and power check, choose reference markers ahead and to the side to ensure a vertical climb.  Lookout above and ahead and from the low hover or normal 4 ft hover, smoothly raise the lever to initiate the climb.  With a large power margin only use enough power to give an acceptable and controllable rate of climb.  When clear of the obstacle and still climbing gently transition into forward flight.  If there are further obstacles ahead use the best angle of climb speed - if not use the best rate of climb speed.

25.7

Approaches

The selection of an approach and landing technique will be based on many factors.  Power and its availability can be a determining aspect and as you will see from a study of the Flight Manual it is quite possible for the helicopter to be lacking in power in a British climate.  With the JetRanger it is more likely that your selection will be based on the physical characteristics of the landing site and its surroundings.  Although a full recce. is not part of this exercise you can quickly judge which technique would be best suited for the landing site by using the 5 'Ss' which were introduced on Exercise 18 (P.F.L's).

Note that, in planning your approach and landing you should always regard wind effect as a bonus and not essential to the technique.

25.7.1

The Circuit and Approach
To link the advanced transitions a low-level racetrack pattern circuit is flown at 500 ft and around 50-60mph.  However, in strong wind airmanship considerations would dictate a higher circuit height.  You should adjust the turn onto finals so that you roll out at 300 ft and at airspeed of 50mph plus the wind speed.  As you run in to your intended landing point assess the groundspeed and commence the approach.  Although you must still monitor airspeed and rate of descent (the parameters of not more than 500 ft/min rate of descent as the airspeed passes 40mph, still apply) you must also scan to the side of the aircraft to ensure that your apparent groundspeed is essentially constant, and therefore true ground speed is decreasing at the required rate.  The angle of approach is still controlled with the collective lever though of course you may have less power available to regain your approach angle than for the normal approach.

25.7.2

Overshooting
You must overshoot any approach if you meet the criteria given in Exercise 10 (Basic Transitions) for an overshoot.  However during advanced transition approaches you may have the additional problem of being limited in the power available to you to either:

(a)
Correct any deviation from the selected approach angle

(b)
Carry out an overshoot.

You must therefore monitor power closely during the approach and take any decision to overshoot as early as possible, bearing in mind that both angle of climb and rate of climb during the overshoot will be less than you have been used to.  You will need to be able to judge the point at which you have insufficient power to continue the approach.  As a guide, your maximum permitted power should only be used transiently to correct any deviations from the selected approach angle or, of course, when actually completing the landing or overshooting.  If you are using maximum power more than transiently on 

the approach, then you must overshoot.

25.8

The Run-On Landing

Your instructor will indicate the power available and the appropriate landing technique. The speed of the run-on will increase as the power margin reduces.  When established on finals commence a slightly shallower than normal approach and begin to reduce the groundspeed.  Use the power available up to 1% below the maximum, to maintain the approach angle.  When you reach the power figure maintain that speed/power combination during the last part of the approach.  Because you intend to touchdown at your aiming point and not come to a hover above it there is less change in picture in the latter stages of the approach than there is with the normal approach. Fly the aircraft onto the ground using the remaining one percent of power available to cushion the touchdown.  As with the run-on landings you have flown at the end of variable flare EOL’s remember to look well ahead and keep the aircraft straight during the touchdown and the run-on.  Do not lower the collective lever fully until the aircraft has stopped, although a gentle slight lowering of the lever is acceptable if you need to reduce the length of run-on.  If the running landing technique is selected because of LS conditions, e.g.: powdery snow or sand, then the groundspeed is reduced to achieve a fast walking pace at the point of touchdown.  This will be sufficient to ensure that the downwash remains behind the aircraft until it comes to a stop.

25.9

The Zero Speed Landing

This technique can be used when there is insufficient power to establish a hover, but more than is required for a running landing and for some reason a running landing is not possible, (you may have a ship load of grunts and a hot LZ with only a small area cleared of mines).  The technique may also be used either if the LS are very small or if the surface is of powdery snow or sand where a hover landing would create recirculation and loss of visual references.  Again commence a slightly shallower than normal approach and reduce the groundspeed, at the same time gradually increasing the power. Both groundspeed and rate of descent must be monitored closely as at the point of touchdown they must both have reduced to zero.  In the latter stages of the approach you must maintain the aircraft attitude as power is applied so the aircraft is level at touchdown.  You must make no attempt to flare off excess groundspeed in the last part of the approach as the tail could strike the ground.  Once you have landed, gently lower the collective lever to place the aircraft weight onto the skids.

25.10

The Approach to A HOGE

This technique is not a limited power technique but an advanced transition, and again it will be taught in exercise 26. It can be employed whenever obstacles on the approach path prevent an angled approach to the landing point (LP), but requires full power.  Start a normal angle of approach aiming for a point 10 ft above the obstacles on the near side of the LP.  Reduce the groundspeed during the approach, applying power as necessary to maintain the selected angle.  As you approach the obstacles use power to arrest the rate of descent and maintain the groundspeed at a walking pace.  You will now be moving forward in a high hover taxi, maintaining height at 10 ft above the obstacle.  Establish the hover over your LP and select markers ahead and to the side.  Using these markers establish a gentle vertical descent to the normal hover height.  Attempting such an approach with a limited power margin is asking for trouble.  Do NOT do it.

25.11

Summary

During the air exercise the primary objective is for you to learn to fly the various limited power techniques correctly.  Initially therefore you should use sufficient power to reproduce the technique demonstrated to you.  Once you have achieved an acceptable standard your instructor will ask you to carry out those techniques with a simulated maximum power.  Later in the course you will be given a simulated maximum power and you will be expected to select and fly the appropriate technique.

25.12

Display Airmanship

The main points of airmanship of this exercise are:

(a)
Lookout - especially when transitioning from the hover.

(b)
Monitoring fuel and engine instruments - especially the power margin.

(c)
Monitoring W/V.

(d)
Carrying out a recce. of the LS using the 5 'Ss'.

(e)
Ensuring aircraft weight and C of G are within limits - Flight Manual 

EXERCISE 26
CONFINED AREAS
26.1

Introduction

The helicopter's ability to enter, manoeuvre in and take-off from a confined area (CA) is one of the most important aspects of helicopter operations.  This is true in whatever role the helicopter is used.  A restricted area exists whenever obstructions force a steeper than normal approach, whenever the manoeuvring space in the ground cushion is limited or whenever obstructions force a steeper than normal climb-out angle. In effect you should consider any landing site away from the airfield environment as a restricted area. In this exercise, the CA will probably be in the form of a clearing in a wood but operationally you will also meet these conditions when you enter barrack squares, hospital landings sites etc.

26.2

Carry Out A Reconnaissance of a Confined Area.

The success of any CA operation depends heavily on the thoroughness with which the recce. is carried out.  You must assess all the relevant factors and to this end, you will initially fly a laid down pattern.  Later on in the course you will be encouraged to fly a shortened pattern at low level, known as the 'advanced recce.', and eventually you may be able to make a complete assessment in perhaps as little as one orbit.  However, before covering the recce. in detail there are four points to consider as you approach the general area:

(a)
ATC and R/T Procedures.  You must comply with any special procedures.

(b)
Power Check.  This Exercise does not attempt to cover CA operations under limited power conditions.  You must therefore ensure that the aircraft has an OGE capability by examining the Manual.

(c)
W/V.  As you approach the general area, make a mental note of any general wind indications.  You will need this information when considering which approach direction to use.

(d)
Confined Area Identification.  You must positively identify the CA.  Photographs can be invaluable in the planning stage, and operationally you may be assisted by coloured smoke or panels or by radio.  

The complete recce. follows the standard form of the 5 S's, and is split into two phases:

26.2.1

The High Recce.  

From the high recce. you will note the major features and the general setting of the CA. Consider the Size, Shape and Surrounds of the CA; relating this information to the W/V will enable you to make your initial choice of approach direction.  As well as choosing an approach direction you should also decide in which direction you would overshoot should it become necessary and your probable best climb-out direction when taking-off from the CA.

26.2.2

The Low Recce.
The low recce. allows a more detailed inspection to be carried out and you will be able to confirm or revise your original choices, as well as inspect the Surface and Slope of the CA floor, and select the type of approach to be used.

26.3

The High Recce.

The pattern for the high recce. is an orbit flown at 50 to 70mph and approximately 500 ft above the obstacles around the CA (map study should help to determine this. height in the planning stage).  Fix in your mind the location of the CA with reference - to easily identifiable features; a landing point in the middle of a built up area or wood is easily lost from view.  Now you must make the initial decisions based on what you can see of the CA and its surrounds in plan view:

(a)
Size.  Is the CA large enough to enter?

(b)
Shape.  Which direction of approach gives you the greatest length in the CA to effect a descent and landing, after you have crossed the threshold?  You will not only have to consider the shape of the perimeter but also major obstacles within it.

(c)
Surrounds. Tall obstructions around the CA, or poor areas for over-flight in the event of a major emergency close to the CA will also have to be considered.

(d)
W/V.  Both the strength and direction of the wind will affect your choice of approach direction.  Whilst a light wind on a very different heading from your preferred flight path may be acceptable, a strong wind may force you to make an into wind approach regardless of the difficulties posed by shape or obstructions.

Initially you will probably need to orbit several times while you assess all these factors but it is important that you take your time.  Once you have decided which approach direction is the best compromise of all the factors discussed above, note the heading on your compass.  Using this heading:

(a)
Look at the two options for circuit direction.  It is preferable to fly a left hand circuit to help keep the CA in view, but again the decision must be a compromise between this aspect and the relative safety of the two flight paths.

(b)
Once you have decided on the circuit direction, mentally plot the path of a race track circuit emanating from the LP, by reference to landmarks which you can expect to be visible at low level.  You will certainly need landmarks to help you to line the aircraft up accurately on final approach since the CA may well be obscured from view when running in.

Once you are satisfied that you have gained sufficient information from high level you need to let down for a closer look.  As you let down be particularly observant for wires.

26.4

Low Recce.

The low recce. is carried out at the same speed (50-70mph) and at 300ft above obstacles. Fly the racetrack circuit you planned at high level using the landmarks and your compass.  The aim of the low recce. is to confirm or modify the decisions you made on the high recce., by studying those aspects which only show up at low level.  Any changes you make should only be of a minor nature and it will probably not be necessary to climb up for a further high recce.  Any major changes will require a complete re-assessment, including further high recce's.  During the low recce. you should:

(a)
Confirm or reselect the following:

1.
The direction and type of approach (details of the various types of approach are covered later).

2.
Landmarks around the circuit.

3.
The best overshoot path.

4.
The best climbout path when taking-off from the CA.  Again it may be necessary to make a compromise between the W/V and the obstacles, and you may well climb out on a different heading from the approach.

(b)
Inspect the Surface and Slope of the CA noting any obstructions within the CA, and select a possible LP.

(c)
Select markers within the CA.  A forward marker will be necessary to ensure tip clearance laterally, and a lateral marker will be needed to indicate when the tall of the aircraft has cleared the obstacles on the near side of the CA.

The low recce. may take several circuits, but when you have confirmed your approach plan and studied the confined area itself, you will be ready to make your approach.

26.5

Enter A Confined Area and Establish The Hover

26.5.1

The Approach.
Fly the circuit track you confirmed on your low recce. at the same height and speed, carrying out the pre-landing checks when downwind and reducing ground speed in the finals turn to a fast walking pace.  There are three types of approach and they are considered separately below but they may have one factor in common; a strong wind blowing across the CA may cause wind sheer and turbulence.  This will erode your power margin and may require you to overshoot.

26.5.2

The Single Angle Approach.
Fly straight and level on the approach until the far edge of the confined area floor is visible. If an approach to this point approximates to the normal sight picture, commence a single angle approach.  During the descent reduce the groundspeed further until it is no more than a walking speed and aim to pass over the near side of the area with a minimum clearance of 15ft from the obstacles.  It is at this stage that turbulence and windsheer can suddenly become more noticeable; monitor the power as normal and if it becomes critical, overshoot and reassess the situation.  As you enter the CA you must keep moving forwards and not steepen the approach angle as this could result in the tail striking the obstructions. Establish a high hover (10ft) at the far side of the area, well clear of any overhanging obstructions.

26.5.3

The Double Angle Approach.

In a smaller CA you will not be able to see the floor at the far edge when you intercept the normal approach angle.  You must therefore make a double angle approach or an approach to HOGE followed by a vertical descent.  Initiate a normal descent aiming to pass over the near side of the area with a minimum clearance of 15 ft.  Choose a background marker on the far side of the CA as an aiming point to help you maintain the normal angle of approach. During this descent more of the CA will become visible and when the floor at the far end can be clearly seen commence a steeper constant angle approach using this point as your new aiming point. The lateral marker you selected on the low recce. will indicate when the tail is over a clear area; continue forward and down to the 10 ft hover.  Speeds and power monitoring are the same as for the single angle approach.

26.5.4

The Approach to HOGE and Vertical Descent  

In a very small clearing there may only be room to make a vertical descent.  Fly the approach to HOGE and choose a background marker on the far side of the CA as an aiming point to help you maintain the normal angle of approach.  Establish the hover over the centre of the CA as indicated by your forward and lateral markers.  Using these markers establish a gentle vertical descent to a 10 ft hover.

26.5.5

Overshooting 

The overshoot criteria described in limited Power ​apply to CA’s.  If a deviation from the selected approach cannot be safely corrected or if the power in hand becomes insufficient to continue the approach, you must overshoot maintaining a minimum of I0 ft clearance from obstacles.  The decision must be made in sufficient time to avoid any large obstacles beyond the CA.  If you overshoot for power considerations you must either select a better approach path, or reject the CA landing under the existing conditions.  Climb away using the safest overshoot path.

26.6

From The Hover, Manoeuvre In the Confined Area and Land

26.6.1

Manoeuvring in the CA.

Having completed the approach into the confined area and established a hover at I0 ft to ensure obstacle clearance, you will need to manoeuvre to find a suitable landing point.  While manoeuvring ensure that:

(a)
The rotor disc remains clear of overhanging branches etc.

(b)
The tail remains clear of all obstructions.

(c)
The skids remain clear of any obstructions on the floor of the CA.

The most common form of manoeuvring within a CA is to combine sideways movement with the 'lookout turn', turning to the right whenever possible to enable you to lookout in the direction of turn.  Once you have moved sideways you can then turn the tail into the area you have just vacated; sideways movement is then again followed by a lookout turn until the aircraft has been manoeuvred to the LP.  You must manoeuvre sufficiently slowly so that you can stop immediately you notice a hazard.

26.6.2

The Landing
Even though there may be an LP marked in the CA you should always land with care using the sloping ground technique because of the limited horizon and the uncertain nature of the surface.  Your landing direction may well be dictated by the slope or by obstructions within the CA, and may not be either the direction of your approach or of your planned exit.

26.7

Take Off To the Hover and Transition from the Confined Area

Having used the sloping ground technique for the take off you must next check the best departure route.  Consider the best compromise between W/V, the height of the obstacles around you and the best climb out path.  Manoeuvre to the take off point and carry out a power check facing your chosen departure direction.  You must have HOGE performance i.e. greater than 5% power margin.  Make a RT call to warn over-flying aircraft and transition out of the clearing using the VOGE technique detailed in the Advanced Transitions exercise.

26.8

Display Airmanship

The main points of airmanship for this Exercise are:

(a)
Lookout - when entering, when manoeuvring in and when leaving the confined area.

(b)
Monitoring fuel and engine instruments.

(c)
Monitoring the W/V.

(d)
Carrying out the necessary power checks to ensure OGE performance.

(e)
Observing all the aspects of the recce.

(f)
Complying with the relevant ATC and RT procedures.

EXERCISE 27
BASIC INSTRUMENT FLYING
INTRODUCTION

27.1

General

All helicopter pilots need to be able to operate their aircraft in adverse weather conditions and at night.  To achieve this, regular training and practice must be carried out to reach and maintain a satisfactory standard.  The instrument flying sorties flown during the course are designed to introduce you to the techniques involved.

27.2

The aircraft is basically unstable so you may find instrument flying extremely tiring in the early stages.  

27.3

The B206 is not cleared for continuous flying in IMC and therefore training is restricted to simulated IMC.

27.4

During the previous sorties you have seen how the instrument indications have tied up with actual aircraft movement, but you have used mainly external reference to establish and maintain a flight condition.  However, when flying on instruments alone, any deviation from the required flight condition must be picked up from purely instrument indications.  Because of the lags and errors in certain instruments, any change in flight condition may not be immediately indicated.  To see any change in condition and correct as quickly as possible, a regular scan must be established.

27.5

The instruments should be scanned for the following information:

(a)
Attitude indicator (AI or AH).  Primary indicator of pitch and roll and has no lag, therefore this instrument should be the centre of your scan pattern. (The adjustable pitch datum should normally be left aligned with the centre markers and not adjusted in flight).

(b)
Directional Gyro (DI or DG).  Primary indicator of heading and has no lag but gymballing errors at higher angles of bank may cause the apparent rate of turn to be variable.  The gyro must be cross checked against the compass at least once every 5-10 min and also after any violent manoeuvre.

NOTE:
The above instruments are the most important ones and are usually grouped in the centre of a blind flying instrument panel
(c)
Altimeter.  Primary indicator of height and secondary indicator of rate of change of height, but is subject to lag.

(d)
A.S.I. 
As well as indication of airspeed the ASI is the secondary pitch indicator since any change of pitch attitude will be followed by a change of airspeed after a short delay.  However because of this delay, the ASI should not be used as a primary pitch indication as this will lead to over-controlling and 'chasing the airspeed'.

(e)
RCDI/VSI.  This is used as a primary indication of rate of climb or descent but because of the large inherent amount of lag it can only be used for absolute indication when a steady state of climb or descent or level flight has been established.

(f)
Magnetic compass.  This is used as a means of setting the directional gyro and as a back up heading indicator should the gyro fail.  However, since it is subject to turning errors, swirl and acceleration, it can only be read in straight and level flight and cannot be continuously read in a turn.  It is also remote from the other instruments, which makes scanning difficult.

27.6

Instrument Take Off

The hover is established visually.  Apply climbing power; adopt slight nose down attitude; maintain roll attitude and heading.  When the altimeter shows a positive climb, an accelerative attitude is selected on the A.I. (approx. 2 division nose down), and speed increased to 55mph.

27.7

Level Flight

Select the pitch attitude for the speed required, (the actual change in pitch attitude over the range 40-70mph is unfortunately quite small on the A.I. in the B206, cross check with the A.S.I. and adjust.  Meanwhile check altimeter and RCDI for level flight at the correct altitude and adjust lever to correct. (SELECT, HOLD, ADJUST).

27.8

Level Turns

Roll on the required bank (at 70mph rate 1 is approximately 14( of bank, maximum bank on instruments - 30'), hold pitch attitude, adjust lever to maintain height.  Anticipate roll out by the number of degrees of bank you have used (14(of bank, start rolling out 14( before required heading).  For turns using the magnetic compass, a different technique is required.  Calculate the number of degrees change of heading required and divide by 3 for a rate 1 turn.  This will give you the number of seconds for which you must turn.  Using the stopwatch, turn for this number of seconds, roll out smoothly, watch for the compass to settle, note the heading error and turn for the number of seconds to correct.  When turning onto cardinal headings, take into account the lead/lag of the compass.

Rate One Turns.  In order to calculate the required angle of bank for rate 1 turns, use the following formula:

10% IAS(Kts) + 7 = 'AOB for rate one.

e.g. at 40mph    4 + 7 = 11( AOB for rate 1

at 70mph    7 + 7 = 14( AOB for rate 1

27.9

Climb And Climbing Turns
The techniques for the climb and climbing turns are as for visual flight, i.e. select attitude for 55mph-70mph as directed on A.l., hold, then adjust and increase to climb power.  Anticipate level off by 10%, of rate of climb, select accelerative attitude and when height and speed are correct, adjust to speed stable attitude and lower the lever to cruise power.

27.10

Descent And Descending Turns
Techniques for the descent and descending turns are the same as for visual flight, i.e. lower lever and reduce power to achieve the desired rate of descent.  Hold the attitude for 70mph (or whichever speed is required) and adjust.  Anticipate level off by 10% of rate of descent, raise lever and adjust power for level f light.  Select attitude for cruise speed and adjust as necessary.

27.11

Autorotation

Following HASELL checks and warning, enter autorotation in the normal manner, select attitude for 65mph and commence a turn towards the last known wind direction. When the aircraft is heading into wind, speed should be reduced to 40mph.  For practice purposes the needles should be joined 200' before recovery height and a normal recovery to the climb carried out.  Carry out emergency drills IAW checklist during descent.  However, do not be distracted from flying the aircraft.

27.12

Recovery From Unusual Attitudes The drill is as follows:-

(a)
Check Al and roll 'wings' level, correct any large pitch attitude error.

(b)
Check ball and use yaw pedals to centre it.

(c)
Check ASI and RCDI

(d)
If speed is increasing, select attitude for 55mph and increase to climbing power to arrest descent, then adjust for level flight.  Prevent yaw throughout.

(e)
If speed is decreasing below 40mph, select accelerative attitude (approx. 2 divisions nose down on Al.  When airspeed increases beyond 40mph increase to climbing power and then level off.  Prevent yaw throughout.

27.13

SRA

An SRA is a ground controlled airfield approach using the surveillance radar.  The radar controller provides the pilot with heading information (to enable him to fly down the nominal runway centre line approach) and advice on range and height so that the pilot may adjust his rate of descent to maintain the glide slope.

Rate of descent calculation.  

It is quite easy to calculate an approximate rate of descent to maintain the 3( glideslope by the formula:

G/S x 10

     2

Under practice conditions you will fly VMC approaches and the controller may offer approach to the limit of radar cover at about 1/2nm.  If he does not, use a MDH of 200' at which point you should look up for the visual cues and either give control to the safety pilot or go around.

27.14

It is fundamental when instrument flying to believe the instruments rather than your own sensation, to make all control movements smoothly and progressively and above all, to RELAX physically even though you may be working hard mentally.

Tips, Troubleshooting, Radio and Other Things!

To enable a pilot to efficiently deal with a potential or actual problem there must be a correct sequence to manage the event.

One method is to use the following mnemonic

R
-
Recognise - realise there is a problem to be dealt with

C
-
Contain - prevent the situation worsening

D
-
Diagnose - what is at fault and why

I
-
Initiate – carry out remedial action if possible

If you follow the above procedure it will organize the sequence of your events and hopefully bring the situation to a satisfactory conclusion. 

 1.
Bad / no radio reception 


R
Symptoms – crackle in headset, sound of static or no sound


C
Prevent the situation from distracting your general flying


D
Finding the fault:



a.
Is volume setting correct – check knob



b.
Is squelch setting correct – check knob



c.
Is correct frequency selected – check display?



d.
Is headset plugged in?



e.
Is headset plug in correct socket

(Pilot side headset plug must be in pilot side socket, and should not be swapped over. If crossed by mistake you will transmit carrierwave only)



f.
Headsets should be tested for compatibility, some types cannot be mixed



g.
Has the intercom been switch on – check switch



h.
Check that terrain or objects are not blanking the radio signal


I
Carry out remedial action as required.



If required, follow radio failure procedures as published.

2.
Bad / No Radio Transmissions

R
Symptoms – no transmission / poor transmission received by station or carrierwave only



C
Continue to fly within limits of last clearance, cease transmission until fault rectified.


D
a.
Are you within radio range of the receiver?



b.
Is correct frequency selected – check display?



c.
Is headset plugged in?



d.
Is headset plug in correct socket

(Pilot side headset plug must be in pilot side socket, and should not be swapped over. If crossed by mistake you will transmit carrierwave only)



e.
Headsets should be tested for compatibility; some types cannot be mixed



f.
Check that terrain or objects are not blanking the radio signal

g.
Correct radio box selected for transmission / receive, when using multiple units


I
Carry out remedial action as required.



If required follow radio failure procedures as published.

3.
Collective Lever throwing on / off pitch


R
Symptoms – lever requiring constant pressure application to hold a power setting

C
Either maintain control manually, being careful not to remove hand off lever, or apply lever friction to prevent lever moving of it’s own accord.


Care must be taken especially, while in the hover if you need to change radio frequencies – either land or apply friction
D
Try and establish reason for unbalance


a.
Incorrect rigging


b.
Incorrectly set bias spring

I
Notify maintenance department – flight by solo students are prohibited
4.
Unusual vibration


R
Vibration maybe felt through the airframe and/or controls or is audible.


C
If on the ground consider shutting down, prevent the situation worsening.



If in flight consider a precautionary landing, at a suitable site.


D
Where is the vibration coming from?

a.
Main rotor system – low frequency vibration normally felt through the controls.



b.
Engine – medium frequency vibration, generally felt through the airframe.



c.
Tail rotor – high frequency vibration, felt through the pedals.

Main rotor vibration is generally caused by incorrect blade tracking i.e. a lateral or vertical bounce can be felt. 

Engine vibration can be caused by various factors, ranging from a misfiring sparkplug to an unbalanced impeller fan. Ascertaining the cause is a job for the mechanic.

Tail rotor vibration is caused by imbalance, this can be anything from one of the resin coverings over a rivet working loose or unequally cleaned blades!!!

5.
Weather


Weather is one of the major causes of aviation incidents, and should be treated with the utmost respect.


Before any flight is undertaken, obtain a current forecast (TAF) or actual report (METAR).


Observations should cover conditions at your take off point, as well as en-route and at your destination airfield.

Know your legal and personal limits

If in doubt, do not attempt your flight

In flight:

R – Recognise the symptoms of bad weather

1.
Lowering cloud base

2.
Visibility reducing

3.
Wind increasing

C – Consider the options available:

1.
180( turn, and return the way you came!

2.
Divert to a suitable airfield or landing site, consider landing in a field while the weather improves.

3.
After landing, telephone your take off and destination points to advise them of your situation.

4.
Inform local police if landing off site, as neighbors may report the incident.

D – Decide from information available as to the situation and form a plan of action.

1.
Listen to ATIS, VOLMET or obtain information from airfields as required.

2.
After landing contact airfields for updated information

I – 
If you are in any doubt to the outcome of the flight, and if there is any risk of flying into cloud, make a precautionary landing.

((((((((((((((((((((
Miscellaneous Tips

1.
Kneeboards

The layout of a kneeboard is really down to personal taste, and subject to the role to be undertaken.

However, here are a few suggestions:

a.
When operating from an airport it is advisable to have a copy of either Pooleys or the AIP on your board, to avoid you getting lost around the airfield!!! This is extremely valuable when landing away, especially at large airports. Ensure you are aware of all the possible joining procedures at airfields, you can call them in advance to ask, plan in advance.

b.
Volume and weight conversions at the best of times are mentally tricky, so why not have a simple conversion chart to ease the load.

c.
In flight checks are renown to get the average pilot into a gibbering wreck, so again why not write them down.



i.
FREDAH – downwind and joining check



ii.
HASELL – PFL, EOL, steep turns and vortex ring check



iii.
5 S’s –Sloping ground, limited power and confined areas check



iv.
HATFIR – navigation checks

d.
Radio calls are also very effective at getting the student into a babbling state. The best suggestion is to practice away from the aircraft i.e. when driving your car. Alternatively write a few notes as an aid memoir.

e.
Clothing always brings a smile, especially if you turn up looking like Biggles or Clint Eastwood about to fly the Firefox! Always dress for the occasion and the season. Some aircraft do not have heaters, and it gets colder the higher you go (a drop of 2( / 1000’ on average) so be prepared. Flying gloves are recommended, primarily for safety in case of fire. They are also good for other things too: sweaty hands on the controls, better grip, stopping you from getting oily when around the aircraft and of course they look good!

f.
When flying over water consider wearing an emersion suit and a life jacket. You may appear to look like someone off the Tango advert, but it is worth it. 

g.
NOTAMS, AIC’s, AIP, TAF’s, METAR’s are all available for study and use, and it is your responsibility to be aware of the weather, any airspace changes, relevant safety matters etc – ignorance is usually no excuse if you get it wrong! Remember Pooley’s is only a cockpit guide and may not have been amended.

h.
Check rides usually instill fear into people, but there is really no need to worry. The major thing we are looking for is safety. Try to make a habit of at least one check ride a year, with a session of engine off’s to keep you in practice. Obviously you have to have your 28-day check if you have not flown within that period, and that is per type on your licence.

i.
When using the transponder ensure before recycling a squawk or selecting a new one, that the unit is set to standby otherwise the radar controller’s display will look like a fruit machine waiting for the jackpot! 

j.
Ensure that your transponder is set to standby within an ATZ, as part of your pre-take off and joining checks, as this can clutter the radar screen annoying the controller!

k.
90 Day Recency for the Carriage of Passengers


Under JAR-FCL, in order to carry passengers, the holder of a PPL(H) shall have conducted at least 3 take-offs and 3 landings as sole manipulator of the controls of a helicopter, of the same type or class as applicable within the previous 90 days. If passengers are to be carried at night 3 take-offs and 3 landings must have been conducted at night.

Departure Phase

Listen to A.T.I.S (if available)

Obtain initial call frequency and airfield information including QNH / QFE

Initial call:

1. 
Biggin Hill Tower/Approach, Helispeed XX or Helicopter G – XXXX, Local/Outbound

A.T.C Reply: Helispeed XX, Biggin Tower, pass your message

2. 
Helispeed XX, in G – XXXX, Type, Location, X persons on board, Information A – Z, QNH XXXX, Request Lift and taxi: 

Local, VFR to the East etc.

VFR, to Redhill etc.

Navex to the South East

Pad 1 / 2 Airfield training

A.T.C Reply: Helispeed  XX taxi Pad 1 / Pad2 (or whatever the given clearance) QNH 1000

3. 
Cleared to taxi Pad 1 / Pad 2, Helispeed XX

4. 
Helispeed XX Pad 1 / Pad 2, Ready for departure

A.T.C Reply:
Helispeed XX, to the East low level, wind 000/00 Cleared take off 
(or whatever the departure instructions given)

5. 
Cleared take off to the East low level, Helispeed XX

A.T.C: Helispeed  XX report passing Sevenoaks / Swanley / Kenley (as directed by A.T.C)

6. 
Report Sevenoaks, Helispeed XX 

When overhead or abeam your reporting point, make the following R/T call.

7. 
Biggin Approach Helispeed XX, Sevenoaks (or a more precise call as required)

A.T.C: G-XXXX approach service terminates, call for rejoin 

8. 
Wilco, Helispeed XX

Rejoining Phase (if you have not left the frequency, i.e. local flight, local navex)

1.
 Biggin Approach, Helispeed XX

A.T.C: Helispeed XX, Biggin Approach, pass your message

2. 
Helispeed XX location, altitude, QNH, request rejoin instructions

A.T.C: Helispeed XX, you are cleared for a straight in approach to runway 29, report 2 miles, QFE 0000 (or other approach instructions, i.e. left base to runway 29)

3. 
Helispeed XX cleared straight in report, 2 miles, QFE 0000

4. 
Helispeed XX 2 miles, Runway 29

A.T.C:  Helispeed XX contact Biggin Tower 134.8

5. 
Contact Biggin Tower 134.8, Helispeed XX

6. 
Biggin Tower, Helispeed XX  2 miles, finals, runway 29

A.T.C: Helispeed XX cleared to land runway 29/pad 1

7. 
Cleared to land, Helispeed XX


Joining Phase(when joining an airfield i.e. Redhill or Biggin Hill)

1. 
Redhill Tower, G-XXXX

A.T.C: Helispeed XX, pass your message

2. 
Helispeed XX Type, Inbound from XX, position, altitude/height, QNH/QFE, request joining instructions

A.T.C: Helispeed XX, join overhead/downwind/straight in/deadside, runway 00, right/left hand circuit, QFE 0000, report overhead/downwind/finals/deadside

3. 
Cleared to join & report overhead/downwind/straight in/deadside, runway 00, right/left hand circuit, QFE 0000, Helispeed XX 


The rest of the R/T calls are the same as the first section above, reporting as requested in the circuit.

Further R/T calls are required for taxi instructions i.e to Heliplus or Scrambles etc., however this is not mandatory when flying at a non A.T.C airfield, such as Elstree. See CAP 413 for correct phraseology. 

There are many variations of the joining procedure i.e.

1. 
There may be only one frequency in use.

2. 
There may not be a request to report a 2 miles, it could be 3 or 4 depending on controller work load.

3. 
Your clearance maybe, join and report left base for runway 29 if arriving from Redhill.

4. 
If intending to complete your landing with a practice forced landing ATC must be notified on your initial joining call.

5. 
Different controllers have slightly different ways of phrasing instructions, with practice you will become familiar!!! 
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