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Foreword 
 

 
The NSHT Study Guide is a pre-learning, pre-flight briefing tool for you to utilise in your flight training. 
 
It is intended for you to gain the subject knowledge required for each flight prior to so that when the flight 
lesson is conducted, you are already armed with information and subject knowledge relevant to the flight 
you are about to conduct. 
 
That way, neither you or your instructor need to spend un-necessary time having to focus on theory 
when what we all want is to get in and go !  
 
It is essential that, as pilots (especially pilots in training) we have the foundational knowledge of the 
Principles of Flight and operational considerations for each flight lesson that is conducted during your 
training. 
 
When you show up for a scheduled flight lesson, you are expected to have pre-studied the material 
contained in this guide, as well as any other relevant study material available to you and as provided by 
NSHT in order for you to have the best idea of what you are going to achieve for that flight lesson. 
 
The flight lesson is consolidation of everything that you have studied on the ground prior to the flight. 
 
This guide is by no means exhaustive. You should be soaking up all relevant material that you can get 
your hands on. Use your own resources to compliment the material in this guide; ask your instructor for 
more sources of information; use the internet (google, youtube etc); create your own reference library 
that will be the beginnings of your own career learning tools. 
 
 
 
Enjoy your study !
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Introductory / Familiarisation Flight 

 
Welcome to the fabulous world of helicopters! 

You will train on the Robinson R22 light helicopter.  The R22 has a conventional two-bladed main and tail rotor configuration.  

A well-proven 160 hp Lycoming piston engine used extensively worldwide, powers it. 

 
The Flight 

During your Introductory Flight, which will be in the Whangaparaoa Peninsula and Orewa Beach area, you will be shown how 

the controls work and then 'given' the controls one at a time.  Once you have the idea of the control inputs required, youôll 

spend the time getting used to the 'feel' of the aircraft.  At the end of the session your Instructor may demonstrate an 

autorotation and may show you a hover.   
 
Helicopter Safety 

Your instructor will brief you on safe entry/approach procedures and the basic operation of doors, seatbelts, headset etc. Pay 

attention to securing loose articles and clothing when operating around helicopters. 

 
Principles of Flight 

Rotors produce thrust (like large propellers).  The main rotor blades provide a vertical component of thrust to overcome the 

aircraft weight, which enables the helicopter to be hovered.  By inclining or tilting the rotor disc, a horizontal component of 

thrust enables the helicopter to be flown forward, backwards and 

sideways. 

 

Helicopters are flown with visual reference to the horizon, we call 

this the attitude. Flying by attitude is all about keeping a steady 

attitude in relation to the horizon, this enables us to fly with a 

steady airspeed, height and direction. 

 

 

 
Controls 

The helicopter has three main pilot controls: Cyclic ð Collective/Throttle ð Pedals. 

 

Cyclic. This enables the rotor disc to be tilted and therefore the helicopter 

flown in the desired direction. The cyclic is held lightly in your right hand 

with your arm resting on your thigh.  The cyclic requires light, delicate inputs 

to obtain the desired results.  It is extremely sensitive and responsive to 

your touch.  You should think control ópressuresô rather than control 

movements.  

 

Forward cyclic - nose pitches down, speed increases  

Back cyclic - nose pitches up, speed decreases            = PITCH ATTITUDE 

   

Right cyclic - roll, bank and turn right 

Left cyclic - roll, bank and turn left                            = ROLL ATTITUDE 
 
 

Collective.  The collective is held lightly in your left hand. It only requires 

very small, smooth movements to achieve the desired results.  Through its 

control mechanism the collective changes the pitch on the main rotor blades 

collectively, ie, the same amount on each blade.  It also simultaneously 

controls the throttle butterfly and therefore the power output of the engine.  

As the collective is raised the butterfly opens and as the collective is lowered 

it closes. 

 

Raising collective - pitch and power increases - helicopter climbs 
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Lowering collective - pitch and power decreases - helicopter descends                     = HEIGHT   

 

Throttle.  A twist grip throttle is mounted on the end of the collective.  The throttle controls the butterfly in the carburettor. A 

governor is fitted which keeps the RPM at a constant level.  The governor senses engine RPM changes and automatically 

moves the throttle in the correct direction to maintain RPM.  Low RRPM can lead to Rotor Stall, because of this you must not 

grip the throttle tightly.  If you do you can override the governor, which can lead to RPM over or under speeds ï which are not 

good!  

 

 

Pedals.  The pedals are moved by light pressure/counter pressure from 

your tootsies!  Through their control mechanism the pedals change the 

amount of thrust produced by the tail rotor.   

 
Left pedal = nose left  Right pedal = nose right  

In forward flight the pedals are used to balance the helicopter, ie, keep the 

fuselage aligned with the direction of flight.  That requires the balance ball 

and óstringô to be central. In the hover, the pedals allow us to yaw 360 deg 

on the spot ! 

 

 

 

Handover of Controls: Someone has to hold the controls at all times so when you are given control the Instructor will tell 
you òyou have control ofé.ó To which you will respond òI have control ofé..ó, then and only then will the instructor 

give you that control. When the instructor is taking control back he/she will tell you òI have control ofé.ó And you will 

respond òYou have control ofé..ó THEN you can release the control.  If you want to relinquish control you must first tell 

the instructor who will then take over. At that stage you can take your hands/feet off the controls.  Never let go of the controls 
until you are told to by your Instructor! 

 

Your instructor will get you to follow through on the controls before giving you a shot.  If your instructor says in a very firm 

voice óLet go of the controlsô - thatôs exactly what is meant.   Some people during their first flight have ólocked onô to the controls 

to the extent that the instructor could not gain control of the helicopter.   That is not healthy!    

 

You may find that you are a bit t-e-n-s-e.  Most people are in the early stages.  Continually remind yourself to relax.  Make sure 

your neck, shoulder and stomach muscles are ólooseô, your arms and hands are relaxed and your feet are not locked onto the 

pedals like a limpet!  

 

Small, smooth inputs: Remember you only need to apply small inputs to the controls.  You will not realise just how small until 

you try it. Helicopter piloting requires a very delicate touch - there is no place for harsh or jerky control movements, you must 

also be aware of NOT making any big forward inputs on the cyclic control. This can put the aircraft in to a Low-G situation 

which can, if not corrected properly, put the aircraft in to a dangerous Mast Bumping scenario. 

 
 

Enjoy your helicopter flight - it's the only way to fly! 
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The Flight 

During your Introductory Flight, which will be in the Orewa Beach area, you will be shown how the controls work and then 

'given' the controls one at a time.  Once you have the idea of the delicate touch that's required you will spend the time getting 

used to the 'feel' of the aircraft.  At the end of the session your Instructor will probably demonstrate an autorotation and may 

show you a hover.   Hovering is not taught until about the third hour.  

 

Someone has to hold the controls all the time.   So when you are given control the Instructor will tell you the procedure.  If you 

want to relinquish control you must first tell the instructor who will then take over. At that stage you can take your hands/feet off 

the controls.  Never let go of the controls until you are told to by your Instructor! 

 

You may find that you are a bit t-e-n-s-e.  Most people are in the early stages.  Continually remind yourself to relax.  Make sure 

your neck, shoulder and stomach muscles are ólooseô, your arms and hands are relaxed and your feet are not locked onto the 

pedals like a limpet!  You need to look out well ahead of the helicopter towards the horizon - not down at the ground or your 

feet.  óRideô with the helicopter as you would a bike - donôt try to fight the sensations.    

 

Remember you only need to apply the tiniest of inputs to the controls.  You will not realise just how small until you try it. 

Helicopter piloting requires a very delicate touch - there is no place for harsh or jerky control movements.   

 
Be   s - m - o - o -t ï h  ! 

 

Your instructor will get you to ófollow throughô on the controls before giving you a shot.  If your instructor says in a very firm 

voice óLet go of the controlsô - thatôs exactly what is meant.   Some people during their first flight have ólocked onô to the controls 

to the extent that the instructor could not gain control of the helicopter.   That is not healthy!      

 
Did We Achieve The Aim? 

From this first flight you should have learnt what the main controls are called and what they do, how they ófeelô and how minute 

are the inputs.   You probably will not feel óat homeô.  It feels strange to most people for the first few hours.  It starts to sink in 

after about three or four.  Donôt expect miracles.   The learning process is gradual.  Your instructor will lead you through it 

slowly and gently.  By all means ask questions but rest assured that all will be revealed in the fullness of time. 

 
 
 
 
Enjoy it - it's the only way to fly! 
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Effects of Controls 

 
Introduction 
 

A complete practical and theoretical understanding of the effects of controls is essential to your becoming a safe, competent 

helicopter pilot.  Handling the controls requires a light, delicate touch.  The controls are very sensitive and the helicopter 

immediately responds to your input.  There is no place for harsh, jerky or forceful control movements. 
 

Your eventual goal should be silky smooth control.  That will come with knowledge, experience and practice. 

 
Aim 
 

To learn the effects of the controls in forward flight. 

 
Cyclic  
 

Through its control mechanism the cyclic changes the pitch 

on the main rotor blades cyclically, ie, varying amounts 

each revolution.  Pilot inputs are transmitted to the rotor via 

pushrods, a swashplate and pitch change links.  The result 

is that the rotor disc tilts in the direction the cyclic is moved 

and the helicopter follows the same path because of the 

horizontal component (HCT) of total rotor thrust (TRT).  

For example:                                                                                                                  

 

 

 

                                                                             

 

 

 

 

 

 

 

 

 

 

 

Forward / backward cyclic movement changes the helicopter nose pitch attitude.  The required attitude is selected or 

maintained by reference to the horizon or skyline..  Pitch attitude determines indicated air speed (IAS). Each nose pitch 

attitude has its own IAS.   To increase speed you ease the cyclic forward, lowering the nose and to decrease speed you ease 

the cyclic back, raising the nose.  To a lesser extent, pitch attitude changes also affect height and vertical speed.  Back cyclic 

causes a gain in height, forward cyclic a reduction.  The vertical component (VCT) of total rotor thrust supports the weight of 

the helicopter. 

 

 
Remember - Forward / backward cyclic changes nose pitch attitude and therefore indicated airspeed (IAS). 
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As forward speed increases more forward cyclic is required to counter the effects in increasing flapback.  The opposite occurs 

as the cyclic is moved rearward ï the disc flaps forward.  Your instructor will explain flapping to you.  

 

 

 Nose Pitches              IAS           Height                   VSI                Altimeter Flap 

_____________________________________________________________________________________________________ 

 

  Forward cyclic       Down               Increases      Decreases           Decreases         Decreases            Back 

_____________________________________________________________________________________________________ 

 

  Backward cyclic                        Back               Deceases       Increases            Increases           Increases           Forward      

 

 

Lateral cyclic controls the helicopter's rate of roll and bank angle.  Bank angle determines the rate of turn.  You select the 

required bank angle by reference to the horizon.  The faster you move the cyclic the faster the rate of roll.  The greater the 

bank angle the greater the rate of turn.  Once you have attained the required bank angle the cyclic is laterally centralised in 

order to maintain that amount of bank.  Only very small movements are needed.  No pedal is required to turn the helicopter.  It 

is all done with cyclic.  Slight cyclic back pressure is required to maintain height in the turn. 
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Collective  
 

Through its control mechanism the collective changes 

the pitch on the main rotor blades collectively, ie, the 

same amount on each blade each revolution.  Pilot 

inputs are transmitted to the rotor via pushrods, a 

collective sleeve and the pitch change links.  Raising the 

collective increases the pitch and the helicopter climbs.  

Lowering the collective has the opposite effect.  

Simultaneously the collective also actuates the throttle 

butterfly, opening it when the collective is raised and 

closing it when the collective is lowered.  (Note: Once 

the governor is switched on it holds the RPM precisely ï 

see óThrottleô later in this brief).  Thus, up collective 

increases the engine power output and down collective 

reduces power.  Power is measured in inches (of 

mercury) and is read off the manifold pressure gauge 

(MAP).  Raising the collective also increases the torque reaction, causing the helicopter nose to yaw right.  It also tends to 

make the nose pitch up.  Thus, raising the collective requires left pedal and slight forward stick to maintain the original 

helicopter attitude.  As you apply up collective and left pedal the helicopter rolls to the right - so you need a touch of left cyclic 

to maintain the attitude!  The reverse applies when the collective is lowered!  Your Instructor will explain why.  

 
Remember - The collective controls height, climb, descent and engine power output. 
 
 

               

                                      Height         Power         Yaw          Roll          Pitch           VSI            Altimeter       

___________________________________________________________________________________________________     

   

Collective Up                Increase       Higher       Right          Nill           Back         Increase      Increase 
__________________________________________________________________________________________________________________________ 

 

 Collective Down          Decease       Lower         Left           Nill          Forward     Decrease    Decrease 
__________________________________________________________________________________________________________________________ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: 
 
The greater the collective setting, the 
greater the total rotor thrust produced. 
Which in turn produces a greater torque 
couple. Seen on the graphic to the right. 



    NSHT Flight Study Guide  

   

 

10 

 
Pedals 
 

Through their control mechanism the pedals change the pitch on the tail 

rotor.  Pilot inputs are transmitted via pushrods, a pitch horn and pitch 

change links.  The tail rotor on the R22 is a ópusherõ ie, it ópushesô the 

airflow to the left.  Left pedal increases pitch and the increased thrust causes 

the nose to yaw left - tail right.  Right pedal has the reverse effect.  Think 

this through and get it clear in your mind.  In forward flight the pedals are 

used to balance the helicopter, ie, ensure the fuselage is aligned with the 

relative airflow.  Correct balance is achieved by reference to the balance ball 

and óstringô on the front of the bubble.  In straight and level flight the pedals 

are usually about central.  The balance ball and string should always be 

central. 
 

 
Throttle 
 

The twist grip throttle (mounted at the top end of 

the collective) is connected directly to the 

carburettor butterfly. It controls the engine and rotor 

RPM (measured as %).  Opening the throttle 

slightly - throttle left - increases RPM.  Closing off 

the throttle - throttle right - decreases RPM.  

Simultaneously the throttle increases and 

decreases engine power (MAP).  The engine has a 

correlation mechanism such that when the 

collective is raised the throttle automatically opens 

slightly and vice a versa when the collective is 

lowered.  The twist grip throttle is used mainly for 

starting and shutting down.  Be very clear which way to move the throttle!   
 

Once the engine is running and the RPM is in the 'green' range, with the governor on, RPM are maintained precisely at 104% 

(top of green) with no pilot input.  You do however need to allow the throttle to turn under the influence of the governor.  If the 

governor fails, RPM can be maintained quite easily by minute throttle inputs by the pilot.  The correlation mechanism works 

very well between about 17ò MAP and 24ò MAP with little need for any pilot throttle control.   

 
Summary 
 

Learning the effects of controls is the most important part of basic helicopter flying.  Read this briefing sheet in conjunction with 

the Rotorcraft Flying Handbook.  Also read and know Annex A to this briefing sheet - óAIRMANSHIPô. 
 

Make sure you fully understand how the controls work and what they do. 
 

Remember....... CYCLIC for PITCH , IAS and BANK ATTITUDE 
 COLLECTIVE for CLIMB, DESCENT and POWER 
 PEDALS for BALANCE and YAW CONTROL 
 THROTTLE for RPM  
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Airmanship (Human Factors) 
 

What is Airmanship? 
 

Airmanship (which includes airwomen!) has a profound effect upon you being a safe, sound confident, competent pilot.  For 

example, on your PPL/CPL test, airmanship is considered to be at least as important as any other aspect of the flight test.  So 

what is airmanship?  Turning it round, it is true to say that there are many dead pilots who displayed poor airmanship.  It is a 

combination of common sense, safe and sensible flying, good judgement, appreciation of possible hazards, good pre-planning, 

contingency planning, knowledge and ability.  There are, however, some specific airmanship skills, which you must develop. 

 
Lookout ... 
 

A good lookout is essential.  You are in a three dimensional environment so a systematic scan left, right, above and below is a  

must.   It will come with experience and practice.  A near miss could cost you your licence - a non miss your life. So 

LOOOKOOOUT!   Not in. 
 

Your flying should be achieved by reference to the outside features, not the instruments.  So looking outside is essential for 

accurate flying too.  About 90% of your attention should be outside the cockpit and the remainder scanning the instruments - 

not the other way round. 

 
Handing Over/Taking Over ... 
 

Somebody has to be on the controls at all times.  Therefore we have a positive system for handing/taking over control.  When 

the Instructor gives you control they will say "You have control", you put your hands and feet on the controls and then respond, 

"I have control".  If you wish to release the controls you ask the Instructor to take over using the same procedure.  Get into the 

habit from day one of your training.  If the Instructor needs to take control they will tell you that they are taking control by saying 

ñI have controlò.   Do not let go of the controls until the Instructor specifically tells you to.  

 
Reporting Other Aircraft ... 
 

We treat our helicopter as the centre of a clock.  Thus, straight ahead is 12 o'clock, to our right is 3 o'clock, to our left is 9 

o'clock, rear 6 o'clock and so on.    So if you see an aircraft ahead it is in the 12 o'clock position and either level, or high or low.  

Report all aircraft you see.  To see them you must first develop a very good lookout and scan.  You need to scan left 

/right/above/below continuously.  It takes about 2 seconds to register that there is another aircraft and a few more seconds to 

do something about it.  The eye takes in about a 20-degree arc as you do your lookout.  You therefore need to develop an 

effective scanning technique ï not just gaze hopefully into the distance! 

 
Checking The Gauges ... 
 

In your cockpit scan you must regularly check the gauges.  Possible serious problems may be avoided by early detection of, 

say, falling oil pressure or rising cylinder head temperatures.  If you get a warning light you have to act on it immediately.  So 

regularly check T's and P's and the warning lights.  Also you must always know where you stand with the fuel in the tanks 

against present consumption and flying time remaining.  The R22 uses about 9 US gallons/hour so you can easily calculate 

how much flying time you have left.  Remember there is a requirement for 20 minutes reserve fuel, too. 

 

 
         

BE AWARE     BE ALERT      BE INFORMED      BE CAUTIOUS     BE CONSERVATIVE     BE PREPARED 
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Definitions and Explanations 
 

In your flying training you will encounter a lot of ónewô words that are commonly used in connection with helicopter flying.  The 

following definitions and explanations should help you as you explore the fascinating topic of what makes helicopters fly.  A 

grasp of these definitions and explanations will greatly help you to pass the GATK exam! 

 

Thrust (lift).  Rotating rotors produce thrust (for some explanations called lift) by accelerating air from above to below the rotor 

- a screwing action like an aeroplane propeller, boat propeller or wood screw.  The tail rotor thrust is, of course, óhorizontalô. 

 

Drag.  Drag is the resistance experienced by a rotating rotor - or any moving object.  Eg, when you put your hand out of the car 

window.  The greater the speed or thrust the greater the drag. 

 

Torque/Torque Reaction.  The engine transmits a force through the gearbox to turn the rotors.  This is a torque (twisting) 

force (same as the force applied when you use a screwdriver).  The reaction to it is felt by the helicopter fuselage which 

therefore turns the opposite way to the main rotor - in the R22 to the ééééé Figure it out?  The greater the thrust (power) 

the greater the torque reaction.  The tail rotor thrust is used to stop the fuselage from turning. 

 

Total Rotor Thrust (TRT).  In the hover the TRT is all vertical supporting the weight of the helo.  When the helicopter moves 

laterally some of the thrust acts horizontally.  So now TRT has two components - vertical and horizontal ï VCT and HCT. 

 

Relative Airflow (RAF).  The RAF is the airflow that the rotor ôworksô on.  It results from rotor speed, helicopter speed, up or 

down draughts, climbs or descents and other factors.   

 

Angle of Attack (AoA).  The AoA is the angle between the RAF and the chord of the rotor - ie, the line joining the leading and 

trailing edges of the rotor.  The greater the AoA the greater the thrust. 

 

Translation.  Moving from one position to another.  Cars translate! 

 

Translational Lift (thrust).  As a helicopter translates (moves laterally) the RAF is more óhorizontalô.  The AoA increases so 

thrust increases. 

 

Induced Flow.  In the hover all the airflow is óinducedô downwards by the action of the rotor (sideways by the tail rotor).  As the 

helo translates, induced flow decreases and translational flow increases.  The faster you go the greater the translational lift.  

Simple really! 

 

Inflow Angle.  The angle between the RAF and the plane of rotation (see next definition).  The induced flow produces the 

inflow angle or vice versa. 

 

Plane of Rotation.  The óplaneô on which the rotors spin, perpendicular to the óaxis of rotationô. It is the imaginary ódiscô created 

by the rotating rotor.  The circumference of this ódiscô is called the tip path plane.  Look up through the bubble and you can see 

it. 

 

Coning Angle.  The coning (like ice cream cone!) angle is the one between the disc and the span of the blade.  The lower the 

rotor speed the greater the coning angle.  The greater the coning angle the less the area of the disc or lifting óareaô - the result 

is a descent.  For this and other reasons it is vital to maintain operating RPM in the ógreenô. The centrifugal force on the blades 

then keeps the coning angle correct. 

 

Cyclic Pitch.  By moving the cyclic forward you decrease the pitch (AoA) on the blade to your órightô and increase it on the 

óleftô blade (see advancing and retreating blade ï below). The result is the órightô blade experiences a reduction in thrust and the 

óleftô blade an increase.  Therefore the disc flaps down at the front (see next definition). 

 

Flapping.  Rotors are affected by gyroscopic principles.  A force applied to the rotor acts 90 degrees around in the direction 

of rotation.  This is called precession.  Thus when a change of pitch is made (by you moving the cyclic) the disc flaps in the 

direction you move the cyclic.  So, for example, if you are hovering and move the cyclic forward the órightô blade pitch is 

decreased, the óleftô blade pitch increased and the disc flaps down at the front.  The helo translates forward because there is 

a óforwardô HCT.   Are you getting the idea?  If not re-read this brief to here. 
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More flapping.  Say you are hovering in nil wind and a sudden gust strikes the helo from the front.  The órightô blade gets more 

thrust - the óleftô blade less.  The result (because of precession) is the disc flaps up at the front and the helo moves backwards.  

You, of course, can stop its motion by moving the cyclic slightly forward thereby reducing the pitch on the órightô blade and 

increasing it on the óleftô one.  By so doing you have negated the effect of flap back caused by the sudden gust. 

 

Even More Flapping!  In the preceding example of a sudden gust from the front the blades flap to equality.  That is the órightô 

blade flaps up until its AoA is restored to what it was before the gust while the óleftô blade flaps down until its AoA is restored.  

Thus by flapping to equality the TRT does not change but the disc tilts in the direction opposite to the wind influence.  Flapping 

occurs either when there is an external wind influence or when you move the cyclic in any direction to achieve translation. 

 

Advancing and Retreating Blade.  In a hover (in nil wind) the only airflow over the blades is that produced by the rotational 

velocity of the rotor.  In an R22 that is about 500 mph at the tip.  As soon as you cause the helo to translate (move) forward the 

ôrightô blade is advancing towards the RAF while the óleftô blade is retreating away from the RAF.  Thus the advancing blade 

experiences more thrust; the retreating blade less and so because of precession the disc flaps back.  You prevent that from 

happening by applying a little more forward cyclic.   You should see that there is always an advancing and retreating blade 

when the helo is translating in any direction - and in the hover if there is any wind.    So, for example, if you slow down there is 

a reduction in the speed of the RAF from the front so the disc flaps down at the front.  You would therefore need a bit more 

rearward cyclic to maintain the reduction of speed you wanted.  Get it?  Exactly the same influences occur if there is a change 

of wind.  Think it through. 

 

Collective Pitch.  As the name suggests it is the pitch you apply with the collective lever.  The pitch angle is the angle you can 

observe between the óhorizontalô and the chord when you do your pre-start control checks.  By raising/lowering the collective, 

you increase/decrease the pitch the same amount on both blades.  Increasing/decreasing the pitch increases/decreases the 

TRT enabling you to climb/descend.  As pitch is increased drag and torque reaction increase too so the governor automatically 

opens the throttle to compensate.  Otherwise the rotor would slow down. 

 

Tail Rotor Pitch.  Left pedal increases the pitch on the tail rotor.  The increased thrust pushes the tail to the right so the nose 

goes to the left.  Right pedal has the reverse effect - nose right.  These óflatô turns are called yaw.  (The origins of that word 

are unknown).  Donôt forget that the tail rotor experiences translational effects too.  So as you accelerate it gets more efficient 

and you need less left pedal to keep in balance (see next definition).  The pedals are sometimes called the anti-torque pedals. 
 

Swashplate.  The control mechanism through which your cyclic and collective control movements are converted to rotational 

inputs to the rotor, allowing for the effects of precession.  The best way to see how it works is get someone to move the cyclic 

and collective lever and watch the results at the rotor head. 

 

Balance.  A silly description meaning the fuselage is aligned with the RAF.  Large amounts of imbalance are easily felt and 

quite uncomfortable - small amounts less obvious.  The balance óballô (works like a builderôs level) and the string on the bubble 

indicate whether the helo is in óbalanceô - or not. Being out of óbalanceô can reduce your airspeed by a few knots or cause you 

to misinterpret the airspeed indicator.  Under some conditions that can be dangerous.  Always keep in balance, ie, ball in the 

middle, string óhiddenô behind strut on the bubble. 
 

Slip and Skid.  What you get when you are out of óbalanceô.  You can óslipô into a turn (descend) or óskidô out of it (like skidding 

out of a sharp corner in your car).  You can intentionally ósideslipô (cross control) to lose height more quickly but this procedure 

is seldom used in helicopters and can be dangerous. 
 

Air Pressure and Density.  Helicopter rotors, aircraft wings and all engines (including car engines) are affected by the 

pressure and density of the ambient (surrounding) air.  The greater the pressure and density the better the performance.  Air 

pressure changes with changing weather patterns over NZ.  It is also affected by changing temperature.  Small changes of 

pressure are not too significant.  Eg, a 10 hecto Pascal (hPa) decrease in pressure increases the óheightô by about 300 feet, ie, 

one hPa change = 30 ft change in óheightô.    Air density, however, is markedly affected by temperature changes.  For 

example, if the ambient temperature goes up 10 degrees it is as though the height at which you are flying had gone óupô 1200 

ft, ie,  one degree change = 120ft.  Get it?  The rotors therefore (tail rotor too) are less efficient (fewer molecules of air to óworkô 

on) and the engine is less efficient for the same reason.  The result is that at these higher density altitudes you need more 

power to achieve a desired performance but less power is available from the engine.   Lack of awareness of this phenomenon 

has caused the downfall (literally) of many pilots! 



    NSHT Flight Study Guide  

   

 

14 

 

Tail Rotor Drift.  As you raise the collective lever to lift off the nose yaws (turns) to the right.  This reaction, opposite to the 

direction the rotor is turning, is torque reaction.  To stop the right turn you need to apply a little left pedal to increase tail rotor 

thrust.  In so doing you stop the turn but the ólateralô thrust from the tail rotor causes the helo to move to the right.  You stop that 

with a little left stick.  This right ódriftô is called ótail rotor driftõ or ôtranslating tendencyõ. The opposite occurs when you lower 

the collective to land - you need right cyclic to prevent left drift. 
 

Inflow Roll.  As you accelerate through about 15kts on take off the front of the disc has a greater AoA than the rear.  This is 

because the RAF is more óhorizontalô at the front than the rear where there is, momentarily, more induced (vertical) flow.  The 

result is the disc (and helo) roll to the right because of precession.  Got it?  If not, think it through again and go back to the 

paragraphs about flapping. 
 

Retreating Blade Stall.  Helicopter blades can óstallô because of too high a forward speed.  All helos have a ônever exceed 

speedô  (Vne) - the red line.  A stall occurs because the faster you go forward the slower the retreating blade is going with 

respect to the RAF.  The result is the óleftô side of the disc loses its thrust and the helo rolls rapidly to the left.  Because of 

precession the disc flaps down at the rear so the nose rapidly pitches up.  The outcome can be terminal!  Most helo red line 

speeds (Vne) are well under the actual óstallô speed so there is time to take corrective action.  You will be shown what that is: 

Lower the collective ð not pull back on the cyclic.  Can you figure out why? 

 

Vortex Ring (Power Settling).  At very low airspeeds in steep descents with power on it is possible to descend into your own 

vortices (downwash).  This can cause a very disturbed airflow about the rotor severe vibrations and a significant reduction in 

thrust - and height.  The more you raise the collective to óclimbô the greater becomes the rate of descent because you are 

merely recirculating your own downwash.  To recover you need forward cyclic to get speed (IAS) to get out of the 

disturbed airflow.  You will be shown all this. 
 

Tail Rotor Roll.  Because the tail rotor is mounted above the rolling axis (the seat!) a rolling motion is set up when the pedals 

are used. Thus, when the collective is raised to climb and left pedal applied to prevent right yaw the helo rolls to the 

ééééééé..  So whatôs the answer?  If this is a problem re-read the bit about tail rotor drift.  The reverse happens when 

the colelctive is lowered and right is pedal applied to prevent yaw lefté.éa roll to theéééé..?occurs.   You should have 

guessed right and left respectively. If you didnôt you need to figure it out! 
 

Loading.  The weight supported by the rotor disc (or the wing of an aeroplane).  The greater the disc area (or wing area) for a 

weight the less the loading and vice versa loading is called ôgõ (the effect of gravity).  In a turn you have to increase TRT (by 

raising the collective and/or applying back cyclic) to maintain the vertical component needed to support the weight.  Thus the 

loading increases because the apparent weight increases.  For example to maintain a level turn at about 60 degrees angle of 

bank the loading is about two ógô - the apparent weight has doubled.  Normally we are all affected by one ógô - the standard 

gravitational ópullô of the earth. 
 

Coriolis.  Possibly better called conservation of angular momentum!  The R22 rotor spins at about 500mph at the tip.  If for 

some reason the coning angle increases the radius of the disc decreases.  The rotor speeds up because it wants to keep 

going at 500mph.  Get it?  The effect is obvious when a twirling ice skater raises her hands above her head.  Her rate of turn 

increases markedly.  The speed of her outstretched hands has been retained as she raises them. 

 

Blade Sailing.  In strong wind conditions during rundown it is possible when the RRPM are low for the advancing blade to flap 

up to an extreme position and the retreating blade óstallô and flap down such that it might contact the tail boom.  This is called 

blade sailing.  The possibility of a tail boom strike can be reduced by parking the helicopter with the wind about 30 degrees 

from the right - with the cyclic central.  Thus the down going blade would reach its lowest point to the side of the helicopter.  

The helicopter must never be vacated until the rotor has stopped.  The rotor brake should be used during the last few critical 

rotations to bring the rotor more quickly to a stop.  
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Straight & Level, Turning, Climbing, Descending and Steep Turns 

 

Introduction 
 

Most helicopter flying is done by visual reference to the horizon and other external reference points.  The aircraft attitude is 

selected and/or maintained by visual reference.  The instruments are merely used to confirm that the attitude selected is 

producing the required performance.  About 90% of your 'scan' should be outside the cockpit with only occasional reference to 

the instruments.  As you gain experience you will develop a scanning technique.  It is essential to develop a good lookout not 

only to facilitate attitude flying but also to avoid things like hills, other aircraft, and power lines - any of which can really spoil 

your day! 

 

Aim 
 

To learn to fly the helicopter straight and level, climbing, descending and turning. 

 

Straight and Level (S & L) 
 

When the helicopter is not turning and neither climbing nor descending it is in straight 

and level flight.  You will spend a great deal of your pilot time chugging along S & L 

so you need to appreciate this attitude.  When the helicopter is laterally level, with 

relationship to the true horizon (the sea) and in balance, it is flying straight.  This can 

be confirmed from the direction indicator (DI) and/or magnetic compass.  You are 

tracking towards a point in the distance.  

 

At normal weights in the R22, 20"-21" (normal cruise power) will hold level flight at 

about 80 knots, indicated airspeed (KIAS).  So, if the nose attitude is correct for level 

flight you should expect an IAS of about 80 kts. 

 

Thus:  Power (20ò -21") and Attitude (S & L) equals Performance (about 80 KIAS). 

Make sure that you understand this important concept: 

 
 Power and Attitude = Performance  ......................  Got it?? 
 

eg. 20ò MAP + 70 kt Att = S & L @ 1000ô 
 Balance 

 

The picture for S & L is something like this: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Make sure you recognise this attitude because your Instructors will go on about it quite a lot!  If you don't know what you're 

looking for please tell them.  The appreciation of attitude is fundamental to all helicopter flying. 
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Level flight can be confirmed by reference to the air speed indicator (ASI), altimeter (ALT) and vertical speed indicator (VSI). 

 

Aircraft attitude can be most easily selected/maintained by using the magnetic compass housing, as a 'sight' against the 

horizon and other external references.  In S & L flight the compass appears to be just below the horizon to most pilots.  If you 

are fairly tall the compass will appear well below the horizon, and a bit above if you are short.  If the nose is too low you will 

accelerate and descend.  The VSI will show a descent.  If it is too high you will decelerate and climb.  The VSI will show a rate 

of climb. Imagine a line across the bubble, which is the correct pitch attitude for level flight for you.  It will take you a little time 

to recognise the correct attitude and how tiny control inputs markedly affect it.  However, it is vital to your progress that you fly 

by attitude and not by instruments.   

 

 

 

Turning 
 

To initiate a turn, ease the cyclic gently to the left or right as required.  

Right cyclic will cause the helicopter to roll, bank and turn right - left cyclic 

has the opposite effect.  Once you have selected the required bank angle 

(about 20 degrees for medium turns) note that the cyclic is laterally central.  

Thatôs because the helicopter acts like a pendulum under the rotor, ie, the 

fuselage follows the disc. Theoretically you need a touch of pedal in the 

direction of turn to maintain balance but in the R22 this pedal input is 

negligible.  For medium level turns use cruise power (20"-21").  Very slight 

back cyclic is required in the turn to maintain level flight. The back cyclic 

provides the little extra vertical component of thrust (VCT) you need to 

hold height having inclined total rotor thrust (TRT).  

 

 

 

 

 

Alt ASI 

MAP DI VSI 

AH AH 
Tach 
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Because the rolling axis is at about 'seat level' the magnetic compass (which you are using as a sight) moves down slightly in 

turns to the left and up slightly in turns to the right, relative to its 'normal' apparent position for S & L.  Make sure you 

understand this.  Many students lose airspeed in turns to the left because they think the nose has pitched down when in fact it 

has órolledô down so they apply back cyclic.  And they gain speed in turns to the right because it looks as though the nose has 

pitched up so they lower it.  Think that through.  

 

To roll level from a turn, simply reverse the process and check visually that you have rolled out laterally level.  Confirm by the 

compass that you are on the required heading.  Adjust the heading if necessary.  Check the altimeter to ensure that you have 

held the correct height.  Adjust height if necessary.  Make sure you are ópointingô in the right direction by reference to a hill - or 

suchlike! 

 

 

By keeping the horizon in the spot in the middle of the bubble i.e. the campus, you find it much easier to hold a speed and 

height in the turn. By staring at the instruments you find it much harder to hold heights + speeds due to instrument lag. 

Donôt forget to cross check what you see outside with your instruments tho!  

 

 
 

Climbing and Descending 
 

To initiate a climb from S & L, raise the collective slightly to increase power by 1ò to 2ò.  Normal climb power is about 23".  As 

you raise the collective torque reaction increases so you will need a touch of left pedal to prevent yaw to the right, ie, to keep in 

balance.  Also, as the collective is raised the disc flaps slightly further back (because of the different proportional change in 

airflow over the advancing and retreating blades)  so  you need slight forward cyclic to maintain the nose pitch attitude, you 

will also need a touch of left cyclic to prevent roll to the right. In other words when you raise the collective (anytime) you need 

left pedal left cyclic and forward cyclic.  Normal climb speed is 60 KIAS.  To level off from the climb, apply slight forward 

cyclic to accelerate towards S & L cruise attitude/speed and then lower the collective to reset cruise power (20"-21").  As you 

lower the collective you will need right pedal to keep balance and a touch of right and rearward cyclic to maintain the required 

attitude. 

 

To initiate a descent from S & L, lower the collective slightly to reduce power to about 17".  As you lower the collective you will 

need slight back cyclic, right pedal, and right cyclic to maintain the attitude.  Think that through and figure out why! 

 

Normal descent speed is about 70 KIAS.  To level off from the descent raise the collective to reset cruise power.  You will need 

a touch of forward and left cyclic and left pedal to re-establish S & L flight in the correct attitude. 

 

Climb/descent performance can be confirmed from the altimeter and VSI, ie, the rate of climb or descent.  Eg, in the circuit we 

aim for about 500 fpm rate of climb (ROC) and rate of descent (ROD).   
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The R22 has a normally aspirated engine (a car type carburettor) - it is not super-charged.  Therefore as you climb and 

descend, changes in air pressure and density cause the power to decrease and increase respectively.  So to maintain the 

desired climb power you continually need to raise the collective slightly in a climb and continually lower it on descent.  You 

óloseô about 1ò manifold air pressure (MAP) for each 1000ft of a climb and ógainô 1ò MAP for every 1000ft of a descent.  In other 

words, unless you progressively raise the collective in a climb the MAP reading at 1000ô will be one inch less than it was at the 

start of the climb!  

 

 

Climbing and Descending Turns 
 

Climbing and descending turns are merely a combination of the foregoing procedures.  Initially you may find it easier to start 

the climb or descent straight ahead and then commence the turn. Note the correct attitude in the manoeuvres. After a bit of 

practice you will find you are doing climbing and descending turns without a second thought.  But not for a while! 

 

 

Summary 
 

S & L, climbing, descending, turning and combinations therefore are applications of the effects of controls.  Make sure you re-

read the first three HPC briefings and understand them.  Read too the relevant parts of the óRotorcraft Flying Handbookô.  

You will spend the first two or three hours of your Helicopter Pilot Course learning the effects of controls and how to fly the 

helicopter at altitude.  It is very important to relax and ride with the helicopter.  It takes a few hours to get used to the new 

sensations. Once you have a rough idea of how the helicopter handles at altitude you will be introduced to the challenge of 

hovering.   

 
What fun this is.    Serious fun!! 

 

Steep Turns 
 

One of the weakest aspects of flight tests (that I have noted!) is steep and óminimum radiusô turns.   Training schools seem to 

be doing too few of them.  This specific lack of training has a flow-on effect in that students often have a poor appreciation of 

attitude in turning autos (eg 180s).  Min radius turns are very important if, for example, one is óstuckô up a valley or needs to 

turn óinsideô a barrier.       

 

Aim:  To lean how to do steep and minimum radius turns 

 
 
 
 
 
 
 

PAB 

PAB 

PAB 

APB 

P=Power 
A=Attitude 
B=Balance 
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Principles & AIREX:    
 

Steep turns are an extension of medium bank turns (say 30 degrees) and will be taught that way. As the bank angle increases 

beyond about 30 degrees quite noticeable more back cyclic needs to be applied to provide the centripetal force to óturnô the 

helicopter.    Prior to 30 degrees, little back cyclic is needed. But from there on, with increasing bank angles, more back cyclic 

is needed.  Figure out why that is so!   In the R22 a max bank angle of about 70 degrees is all that can be achieved with max 

power (to overcome the much increased drag).  However, in practice a bank angle of about 60 degrees (it looks and ófeelsô 

more!) is enough to achieve an effective ósteepô steep turn.  It can be done at cruise power (about 21ins) and must be in 

balance - otherwise you will skid out of the turn or slip into it. 

 

Prior to the entry to the turn it is vital to conduct a clearing turn.   Then a lookout into the direction of the turn is essential just 

before the entry. Commence the turn in the normal way but continue to 45 degrees angle of bank, apply more back cyclic and 

check power (about 21 ins) and balance.   The lookout reference point is towards the horizon in the direction of the turn.  The 

compass can be used as a ópitchô reference and should ócutô around the horizon in a constant position neither appearing to go 

óupô nor downô.   

Your instructor will show you this attitude and how to hold it. The VSI and altimeter can be cross checked (very briefly so as not 

to negate a good lookout) to ensure that the correct altitude is being maintained. Because of the fairly large amount of back 

stick needed the IAS will drop to 60 kts.  That is OK.  The lookout in a left turn is through the óskylightô above then instructorôs 

head. If you are not looking through that, the turn is not ósteepô!   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Apply these principles to bring the IAS back to about 35 kts and you will achieve an effective min radius turn.  This min radius 

turn must not be confused with a max rate turn which is done at full power and a combination of bank and back cyclic to give 

53 KIAS, ie, the best manoeuvring power/speed combination (min power speed no less!). 

But max rate turns have little application unless shot is being shot at - which should not happen too often in NZ!    To roll out - 

reverse the process. 

 

If you finish up in a spiral dive (a common fault), laterally ólevelô the helicopter and ease the nose up to the horizon.  Adjust 

power as required for level flight.   

 

Summary:  The ability to do effective steep and min radius turns will improve your overall appreciation of attitude and may 

one day save your life.  Practice them often! 
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Hovering 
 

Introduction 

 

Flying is fine: hovering divine! 

 

Once you have the idea of controlling the helicopter at altitude, you will be introduced to the joys of hovering.  The R22 is quite 

skittish in the hover which makes it a real challenge.  Do not expect immediate success.  Hovering requires practice, practice 

...................... and more practice. 

 

It is important for you to have a comfortable, relaxed seated position.  Your right forearm should rest on your thigh and your 

feet lightly on the pedals.  You may need to develop personal relaxation methods because learning to hover requires heaps of 

concentration and may make you a bit éééééééééé.. t-e-n-s-e! 

 

It is imperative to look well out - at least 20 metres - for your hovering reference points.  Most students look too close to the 

helicopter.  If you do you will tend to over control because close reference points show up movement more than distant ones.    

Your left hand holds the collective loosely at the ócollarô.  The throttle must be allowed to turn under your hand   

(allow for governor control). 

 

A hover is described as maintaining the helicopter in one position on a constant heading at a constant height. 

 
Aim 

 

To learn to hover the helicopter. 

 
Effects of Controls 

 

Your Instructor will demonstrate the effects and then 'give' you the controls one at a time, starting with the collective, then 

pedals, then pedals and Collective, followed by the cyclic - then all three. 

 
Collective 

 

Initially you will be asked to hold height.  Raising the collective 

slightly makes the helicopter climb.  Lowering it makes the helicopter 

descend.  In calm wind conditions 22-23" power will generally 

maintain a three foot hover.  Hover height is determined by skid 

height above the surface, 3 ft is best for the R22.  In calm conditions 

there is almost no need to move the collective.  However, it is rarely 

calm.  Thus, small 'squeeze-type' movements of the collective are 

usually necessary to maintain height.  Do not hold the throttle too 

tightly because you will prevent the governor from working.   The 

collective maintains its position under the effect of the friction, which 

can be tightened slightly if required.    

 

Raising and lowering the collective also changes the torque reaction (as you know?).  So up collective causes right yaw and 

you need left pedal to counter it.  Down collective causes left yaw and right pedal is required.  This effect is quite noticeable in 

the hover - as you will see. 
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Pedals 

 

As you know, the pedals control yaw.  In the hover the R22 yaws 

right (because of torque reaction) so you usually require slight 

left pedal application to counter it, ie, to maintain heading.  

Further application of left pedal will make the nose yaw left while 

a 'reduction' in left pedal, ie, right pedal, will allow the nose to 

yaw right.  Only very small, gentle pedal movement is required 

to achieve the desired results.  Initially you will be asked to hold 

heading, ie, keep the nose pointing at an external reference 

point.  Later you will yaw the nose left and right and then make 

complete pedal or 'spot' turns through 360 degrees.  In the R22 

the left pedal tends to óriseô (T/R tends to reduce pitch in the 

airflow) so you really only need to use left foot pressure to control yaw.  The right foot simply needs to rest very lightly on 

the pedal. 

 

Since the total power output is 'shared' between the main and tail rotors, application of left pedal causes a slight reduction of 

RPM and right pedal a slight increase in RPM.  Providing you make small, smooth pedal inputs, the governor copes OK.  

With the governor switched off (or failed!)  you need to compensate with manual throttle.  

 

Although you will frequently require to check the instruments in the hover, do not get a fixation on them.  Remember, you 

should look well outside and take in your instrument scan using peripheral vision - not the other way round. 

 

Above all, remember the pedals have no 'feel'.  Thus if you are pushing like mad with one foot and nothing much happens, it's 

because you are pushing like mad against your other ólocked onô foot!   You'll see.  You must be feather light on your tootsies. 

 
 
Cyclic 

 

When you have the idea of the collective and pedal effects and 

the interaction between them, you will be ógivenô the cyclic.  The 

cyclic controls the disc attitude, and therefore the helicopter's 
position. 

 

A óbreathô of forward cyclic will incline the disc and the helicopter 

will move forward.  Right, left, back cyclic will make the helicopter 

move in the direction the cyclic is moved.  The cyclic does not 

turn the helicopter in the hover - the pedals do.  The cyclic 

controls position.  Make sure you think that through and 

understand the concept.  Also, many students, in the early stages, tend to use the 'T' bar on the cyclic as a steering wheel.  

That may give you a nice warm feeling but has no effect whatsoever on the helicopter! 

 

Because of the rotor dynamics, and the fact that the R22 does not have hydraulic control damping, there is quite a bit of 

vibration and feedback through the cyclic.  This generally has the effect of making the cyclic ópushô to the right, so you will find 

you need to hold left pressure to stop the helicopter moving to the right.   Also, the helicopter has inertia.  That means it 

momentarily stays put once you have made a control input but then keeps moving until you put in opposite control.  Then that 

input takes a moment to take effect!   And so on. 

 

Another way of learning to hover is to use the cyclic to hold the attitude.  If you can do that you are well on the way to 

hovering.  Once they can hold a hover, most students say: óI didnôt realise just how small the inputs wereô.   Remember 

that! 

 

 

There is often an initial tendency for students to try to squeeze the life out of the cyclic hand grip.  While it needs to be held 

quite firmly it does not need to be choked to death!   
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Hover Patterns 

 

When you are reasonably proficient at hovering you will embark on the hover taxiing.  These are co-ordination exercises 

involving forward, sideways and backwards hovering around the airfield and then a pattern of car tyres (TALO), as follows: 

 

                                        Note:  The wind is from the top of the page.  The start point is into wind.                                                                                                                  

I                                                 

  HP-1                                                                              HP-2   

  

               

 

         

              HPHP 

         

         

         

         

         

         

                                                                                                                                                                                                                   

Start                                                  Start            

            
Taking Off / Landing  

 

Next, you will make take-offs and landings.  Before lift off, complete the pre-

take-off checks.  Slowly raise the collective and observe the RPM.   Pause 

and check - POWER 15" to ensure governor is working, RPM top of óGREENô.  

Then look outside (20 metres) to your reference point.  Continue to raise the 

collective very slowly.  As you break ground, apply slight left pedal to keep 

straight, and slight left cyclic to counter tail rotor drift.  Slight forward or back 

cyclic may be necessary to ensure a vertical lift off.  Lift off cleanly without 

'snatching' the collective and establish a 3 ft hover.  Then check RPM at the 

top of the green and power to hover (about 22").  Your instructor will probably 

teach you take-offs before landings - because they are easier. 

 

 

 

 

 

 

 

The landing is primarily accomplished by very gently lowering the collective.  Obviously you need to be steady and certainly 

not moving backwards or sideways as you touch down.  Either of these is dangerous (possible roll or tip up).  It is quite 

acceptable to drift forward as you touch down providing you keep straight (with pedals).  However, you should aim at a vertical 

descent on to the ground.  As the descending helicopter gets to within a few inches of the ground the 'ground cushion' tends to 

slow or stop the descent unless the collective is continually lowered.  Once on the ground, continue slowly lowering the 

collective until it is fully down.  Then centralize all controls and you are ready to start the sequence again. 
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Summary 

 

Hovering requires a most delicate 'touch'.  Generally you just need very small, smooth control inputs.  Theoretically, on a calm 

day in a steady hover, there should be no requirement to move the controls at all.  But rarely is it that calm, so you will 

invariably find the need for continuous tiny inputs to achieve the desired result.  Think control pressures not control 

movements.  And hang loose! 

 

REMEMBER   PEDALS  for HEADING 

  CYCLIC for POSITION / ATTITUDE 

  COLLECTIVE for HEIGHT 

 

 

 
EXPERIENCE! 

 

Experience cannot be bought.  However, one can learn from othersô experience - and from their mistakes.  There is not much 

ónewô to flying.  The same mistakes crop up time and time again - history does repeat itself.  Here is a list of doôs and donôts 

and helpful hints from pilots who, between them, have gained hundreds of thousands of flying hours and hundreds of years of 

aviation experience: 

 

 

 

¶ Concentrate on what you are doing at the time 

¶ Be very suspicious 

¶ If in doubt - donõt 

¶ If it can go wrong it will go wrong 

¶ Always have at least one alternative plan 

¶ If it feels wrong - it probably is 

¶ Always allow more time than you think youôll need 

¶ Donõt rush around aircraft 

¶ Move ôstealthilyõ in the cockpit - not jerkily 

¶ If it sounds wrong - it probably is 

¶ Never assume anything 

¶ Never press on regardless 

¶ Turn back sooner - not later 

¶ Contingency plan 

¶ If it looks wrong - it probably is 

¶ Always use the checks 

¶ Never take short cuts 

 

¶ Itôs better to land than run out of gas 

¶ Donõt fly lower than you have to 

¶ Ask someone who knows 

¶ There are wires everywhere 

¶ Think of all the options - choose the best one 

¶ A clean helicopter is a happy one! 

¶ L O O K O U T  

¶ Itôs better to have too much fuel than too little 

¶ Donõt break rules 

¶ PIC means what it says 

¶ Fools rush in where angels ééé 

¶ You can only be a ófit and proper personô - alive! 

¶ Plan you flight and fly your plan 

¶ Dress appropriately 

¶ Beware loose articles/FOD 

¶ Donõt push the limits 

¶ Think about the inquiry! 
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The Standard Circuit 
Introduction 
 

It could be argued that a standard circuit is not particularly relevant to helicopter operations.  Nevertheless, at airfields 

helicopters are required to observe specified circuit procedures, which are essentially 'fixed wing' orientated. At places other 

than airfields the helicopter circuit is modified as appropriate for prevailing wind conditions, terrain etc (refer to later briefing on 

confined areas and pinnacles operations). 

 

The standard fixed wing circuit is generally flown at 1000 ft above airfield height and is a 'race-track' pattern.  At NE we have a 

local rule whereby helicopters fly 800 ft circuits (ie, 600 ft above airfield height) and fixed wing aircraft fly 1200 ft circuits 

(ie,1000 ft Airfield height).  This provides a 400 ft safety buffer .... providing we all fly reasonably accurately!  This briefing 

applies to the NE circuit, but the principles apply to all airfields. 

 

Aim 
 

To learn to fly circuits safely and accurately. 

 

The NE Circuit 
 
We fly a 'race track' circuit from and back to the TLOF* (Touch down and 

lift off area). - Left hand on both ñ03 - 21ò,and ñ09 - 27ò runways. Note: 

Fixed wing aircraft fly 1200 foot circuit on all runways, were helicopters fly 

800 foot. 

 

Complete pre take-off checks on the ground (aloud!). 

 

1.  Lift to hover.  Check power being used (should be what youôd 

expect!) and RPM (holding at top of green which indcatesthe Gov is 

working OK), then make at least a 90 degree turn to check the approach and take-off areas are clear.  

 

2.  Providing it is clear, align the helo with 03 (use DI or compass).  Select a reference point on the skyline upon which to 

keep straight.  (Note:  We diverge slightly from 03 to keep clear of runway). 

 

3.  Make radio call óNorth Shore traffic HXX lifting 03ô remaining in circuitò.   

 

4.  Apply gentle forward cyclic to lower the nose slightly to accelerate.  Simultaneously raise the collective to increase 

power to about 1ò above hover power (22-23 ins).  Keep straight with pedals.   

 

5. At about 15 KIAS you will obtain translational lift.  You will need to apply further forward cyclic (to prevent flap back) 

and will need progressively less left pedal (as the tail rotor gains efficiency and slip-stream effects increase).  You will 

also need a little left cyclic (to prevent inflow roll to the right).  In fact you are really quite busy.  This may sound rather 

complicated but you will soon get used to flying the take-off profile with reference to the 'horizon' and maintaining 

the required attitude. 
 

6.  The aim is to accelerate smoothly to 50 KIAS until climb out on a 500fpm ROC performace.  At 60 KIAS slightly raise 

the nose and climb straight ahead at 60 KIAS towards your reference point.  Note: If you want to climb a bit steeper raise 

the nose and slow down to about 50 KIAS.                                     

 

7. At 500 ft AGL (700ft indicated) commence a medium turn to the left (about 15 degrees of bank). Maintain 60 KIAS.  

Take care not to raise or lower the nose in the turn.  Check the ASI = 60 KIAS. 

 

8.  At 800 ft lower the nose slightly, reduce power to 20" and level off at 800 ft (attitude-power-balance).  Roll out and track 

21, ie, the reverse of the take-off direction.  In other words fly parallel with the  runway.  To track correctly you will need to 

allow for drift caused by crosswind. Flying to a reference point will help. 

Make sure you understand this.  If you don't - ask your instructor to explain it. 
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9.   Settle down straight and level at 800 ft, about 80 KIAS, in balance and tracking parallel with the  runway for the 

downwind leg.   Make radio call (abeam the upwind end of the runway) óNorth Shore traffic HXX downwind 03ô.  Confirm 

that height, power, speed, balance and track are still correct.  If not, adjust as required. Complete pre landing (downwind) 

checks (aloud!).òwarning lights are out, needles top of the green, Tôs & Pôs in the green, how much fuel, trim/transponder, 

carbheat hotò 

 

10.  When the TLOF is 'behind' you (90 degrees past your left shoulder) commence the base turn. Lower the collective to 

reduce power to about 17" to start the descent and roll into a medium bank turn to the left. Take care not to raise or lower 

the nose in turn.  The aim is to slowly descend and slightly decelerate.  The speed should be 60-70 KIAS on the base turn. 

 

11. Once you have settled into the descending turn, look out towards the TLOF and, if necessary, adjust the angle of 

bank and power so that you will eventually achieve the correct sight picture, speed and height as you roll out heading 
towards the TLOF. 

 

12. Make radio call óNorth Shore traffic HXX finals 03 for eastern TLOFô.  At this point you should be at 60 KIAS and at 

about 600 ft.  Your instructor will show you the correct sight picture, ie, the correct angle of approach to the TLOF.  Not 

too steep not too shallow ï about 10 degrees.  

 

13. On the final approach maintain the correct angle with collective and maintain apparent walking pace over the 

ground with cyclic.  You do not fly the final approach with reference to the ASI you use the apparent ground speed. 

Track tow 
ards the TLOF and check (aloud!) - Wind, Airspeed, and Rate of descent.  These W.A.R. checks are very important. 

 

14. Over the last 20 metres or so, you will start to run out of translational lift.  As you do so you will need to raise the 

collective gently to compensate and will need a bit of forward cyclic to counter flapback.  As you come to the hover, youôll 

require a fair amount of left pedal to prevent yaw to the right.  Look well ahead. 
 

15. The aim is to achieve a 3-4 ft steady hover over the centre of the TLOF.  Check RPM at top of the green.  Land!  

Relax.  Centralise the controls (including the pedals!).  You are then ready for another circuit. 
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Summary 
 
As you can see, the circuit involves just about every aspect of basic flying.  It is not easy to fly an accurate circuit - but 

obviously, that must be your aim. To help you learn the correct circuit procedure check the circuit diagram above and recall 

what the numbers indicate. That may take a little time - but it's worth it.  Time spent on the ground, learning procedures, is 

money in the bank! 

 

 

Changing Circuit Direction 

 

You need to remember fixed wing aircraft do all circuits at 1200 feet at NE.  We do circuits at 800 feet- itôs not rocket 

science! 

 

If someone (usually an instructor) decides to reverse the circuit direction or you decide to change it because of a 

wind change, the easiest way, if you have just taken off, is to position downwind normally, then fly over the opposite 

runway threshold to join the downwind leg for the opposite direction. Remembering we only do left hand circuits at 

NE. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If you are about to or have turned onto the óbaseô leg do the same.  Turn away from the airfield and reposition in the 

ónewô downwind.  

 

If you are on final approach you may decide to continue if the wind change is not significant or simply turn away 

and climb  into the downwind for the reverse direction.  

 

The basic guideline is never turn towards the airfield and always consider what other traffic will be doing. Also 

maintain 800 ft, no higher!  Then you should have both vertical and lateral separation.  If Fix Wing pilots say they 

are doing a ólow levelô circuit you really must keep your eyes peeled because it means they are at 800 ft!  
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Autorotations 
 

 

Introduction 
 

As the collective is progressively lowered, blade pitch and power are reduced.  The helicopter, of course, descends.  When the 

collective is nearly fully down the engine is not delivering sufficient power to drive the rotor but the upward airflow through the 

disc causes the blades to continue turning at operating RPM.  This is autorotation. 
 

The main rotor acts as an aerodynamic 'brake' and although the ROD is quite high (about 1700 ft/min), the helicopter does not 

descend like a brick outhouse and is controllable in every respect.  Although we practice autorotations mainly for engine failure 

considerations, autorotation is an integral part of the normal flight envelope for helicopters and may be necessary under some 

operating conditions.  Practising autos is also excellent to help your general flying coordination and confidence. 
 
 

Aim 
 

To learn to fly the helicopter in autorotation. 
 
 

Principles 
 

Autorotation depends upon an autorotative force being applied to the main rotor blades.  In most helicopters it is a design 

feature that when the collective is fully down (and the throttle closed) the main (and tail) rotor will continue turning at normal 

operating RPM. 
 

The autorotative force depends upon a steep upward airflow through the rotor, ie, a negative inflow angle, like this: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:  It's a 'windmill' principle.  The wind blowing on a windmillôs blades has a very large inflow angle so it blows the blades 

round. 

 

 

 

 

 

 

 

 

 




