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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 fabulowsrld of helicopters!
You will tnaion the Robinson HWgat helicopter. ETR22 has a conventionabtadednain and tail rotor configuration.
A welproven 160 hp Lycoming piston enginetesesilely worldwide, powers it

The Flight

During yauntroductory Flight, which will beWhtigaparaoa PeninsulaCmetva Beach area, you will be shown how
the controls work and then 'given' the controls one at a time.ha¥ecthgadea of the control irgmused ¥ o u &
spend the time gt used to the 'feel' of the aircraft. At the end of the session yooralrdtrootmtrate an
autorotation and may show you a hover.

Helicopter Safety

Your instructor will brief you on safaprivach procedures and the basic operatios, gkdtbelts, headset etc. Pay
attention to securing loose articles and clothing when operating around helicopters.

Principlesof Flight

Rotors produce thrust (like large propellers). The main rotor bladestpralcide@onent of thrust toawme the
aircraft weight, which enables the helicopter to be hovered. d@ytiltintihiegotor disc,herizontalcomponent of
thrust enables the helicopter to be flown forward, backwards
sideways.

Helicopters are flown with visual refecetiee horizon, we call
this the attitude. Flying by attitude is all about keeping a ste
attitudein relation to the horizon, this enables us to fly with
steady airspeed, height and direction.

Controls
The helicopter has thregén pilot contro®yclicd Collective/Throttlé Pedals

f'2 yﬁ%}f’j’"

Cyclic. This enables the rotor disc to be tilted and therefore the =
flown in the desired direclitie cycliis heldightlyin your right han-
with your arrasting on your thigh. The cgditresight, delicate inpu:
to obtain the desired results. It is extremely sensitive and res
your touch. You should thig
movements.

Forward cyclic- nose pitches down, speed increases
Back cyclic - nose jfiches up, speed decreases =PITCHATTITUDE

Right cyclic  -roll, bank and turn righ
Left cyclic -roll, bank and turn left =ROLLATTITUDE

Collective The collectivis teld lightly in your left hdndnly equires g
very small, smooth movements to achieve the desired resuitgs
control mechanism the collediaeges the pitch on the mairblattes
collectively ie, the same amount on each blade. It also simult
controls the throttletérdly and therefore the power output of the &=
As the collectiigraised thautterfly opens and as the collea:tomered
it closes.

Twist grip throttle

Raising collectiveitch and power increadesicopter climbs
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Lowering collectiatch and power deages helicopter descend =HEIGHT

Throttle. A twist grip throttlerisunted on the end of the colledhe throttle controlstthigerfly in the carburettor.
governor is fitted whieleps the RPM at a constant I&\elgovernor senses engine RPM changes and automatic
moves the throttle in the correct ditectiamtain RPM_ow RRPMan lead tRotor Stallkecause of this you mmaxt

grip the throttle tightly. If you do you can override the govearoteadhichRPM over or under speddsh are not
good!

Pedals. The pedals are movedifgiyt pressure/counter pressure
your tootsies! Through their control mechanism the pedals a@
amount of thrust produced bwgithetor.

Left pedal = nose left Right pedal = nose right

In forward flight the pedals are ubathtwethe helicopter, ie, keep
fuselage aligned with the direction of flight. That requires thd &
and O60stringd to be Ioweustoryan 360 d
on the spot !

Handover of ControlSomeone hasholdthe controls at all timesveen you are given control the Instructor will tell
you Oyou have control of é. 6 To whi ch yenwil the idstructar e s
give you that controlWhen the instructor is taking control back he/she wil tell y}oa v e cont r ol o]
respond oOo0You have control o f IEyou want 0 Irelinijuisly aontrol godiraiustt e |
the instructor who will then take over. At that stage you can take your hands/feetévtire etomirolsthe controls
until you are told to by your Instructor!

Your instructor will get ydolkmw througlon the controls befondng you a shot. If your instructor says in a very fi
voice O6Let -gbavoéstbracbobhyrwhad i s meant. Some pe
to the extent that the instructor could not gain centrelicddgi. That is not healthy!

You may find that you are @&liste. Most people are in the early stages. Continually remind yourself to relax. M
your neck, shoul der and st omach nmandsycul feesareanot ckddithe o s
pedals like a limpet!

Small, smooth inputRemember you onded to apply smajbuts to the controls. You will not realise just how small |
you try it. Helicopter piloting requires a very delicateeteuismo place forshaor jerky control movements, you must
also be aware OT making any big forward inputs on the cyclic coftislcan put the aircraft irbtomes situation
which can, if not corrected properly, put the aircraft inrtushMistdggumpingcenario.

Enjoy your helicopter flighit's the only way to fly!

% Helicopter Training



- NSHT Flight Study Guide

The Flight

During your Introductory Flight, which will be in the Orewa Beach area, you will be shown how the controls
‘given’ the controlea@t a time. Once you have the idea of the delicate touch that's required you will spend the t
used to the ‘feel' of the aircraft. At the end of the session your Instructor will probably demonstrateraayautoro
show you a hoveovering is natughtntil about the third hour.

Someone hastioldthe controls all the time. So when you are given control the Instructor will tell you the procec
want to relinquish control you must first tell the instructbewkakeitter. At that stage you can take your hands/fee
the controld\ever let go of the controls until you are told to by your Instructor!

You may find that you are @&biste. Most people are in the early stages. Continually reifhitodrgtaxséviake sure

your neck, shoul der and stomach muscles are Ol oos
pedals like a limpet! You need to look out well ahead of the helicopter towardsttideworaatground or your
feet . ORi ded with -doedhetirgopoefightyohewselhd aa ik

Remember you only need to apply the tiniest of inputs to the controls. You will not realise just how small
Helicopter pilairequires a very delicate taiehne is no place for harsh or jerky control movements.

Be sm-o0-0-tih'!
Your instructor will get yauftoo | | o won thehcontraisgbbfdre giving you a shot. If your instructor says in a ve
voi ce OLet g¢gtoh aotfd st heex accotnltyr owhsadt i s meant . Some pe

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

Did We Achieven& Aim?

From this first flight ghbauldh ave | earnt what the main contr omsautear e
are the inputs. You probably wil!.l not ftertstosinkint
after about three or four. Donbdét expect miratl es

slowly and gently. By all means ask questions but rest assured that all will be revealedrirethe fullness of ti

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

Introduction

A complete practiaatheoretical understanding of the effects of casselstieto your becoming a safe, competent
helicopter pilot. Handtirgy controls requires a light, delicate touch. The corgrglsemsitiveand the helicopter
immediatelyesponds to your input. Therepkce for harsh, jerky or forceful control movements.

Your eventual goal should be silky smooth dattweill cbme with knowledge, experiempcaciiog.
Aim
To learn the effects of the contfotsvard flight.

Cyclic

Through its control mechanism the cyclic changes the
on the main rotor bladgdically je, varyingamounts
each revolubn. Pilot inputs are transmitted to the rotor
pushrods, a swashplate and pitch change links. The
is that theotor disc tiltan the direction the cyclic is mov
and the helicopter follows the same path because of t
horizontal compone#CT) of total rotor thrust (TRT).
For example:

o Total Rotor Thrust Vertical r,?r
A 1 Vertical 1 Comp(f)qzn_lt_ T
0
Component
of TRT

Horizontal
Component
of TRT

Horizontal
Component
of TRT

N
\‘,‘5*“ -
\
N

Faward / backward cyclic movement changes the melsmmiéch attitude The requiredttitudeis selected or
maintained bgference to the horizon or skylin®itch attitude determines indicated air speed (IAS). Each nose
attitude has itsWAS. To increase speed you ease the cyclic forward, lowering the nose and to decrease spee
the cyclic back, raising the nose. To a lesser extent, pitch attitude changes also affect height and vgdial spee
causes a gain indtdi forward cyclic a reductionvertieal componerfi/CT) of total rotor thrust supports the weight ¢
the helicopter.

RememberForward / backward cyclic changese pitch attitudand therefore indicated airspeed (IAS).

% Helicopter Training
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As forward speed insesmoreforward cyclic is required to counter the effects in fifegpbasikd he opposite occurs
as the cyclic is moved rearinuel disélaps forward Your instructor will exfisgpingto you.

Nose Pitches IAS Heght VSI Altimeter  Flap
Forward cyclic Down Increases  Decreases Decreasesreasdlde Back
Backward cyclic Back Deceases Increases Increases Increkseward

Lateral cyclic controls the helicapter'sf roll and bank anglégank angle determines the rate of turn. You select
required bank anglerdfgrence to the horizoMhe faster you move the cyclic the faster the tat@éhad gykater the
bank angle the greater the rate of turn. Once you have attained the required bank angle the cyclic isrlaterally
order to maintain that amount of bankei@midmalmovements are needed. No pedal is requirddedalicopter. It

is all done with cyclic. Slight bgckcpressures required to maintain height in the turn.

TRT VCT

i Helicopter Training -
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Collective

Through its control mechanism the collective ¢’
the pitch ondhmain rotor bladedlectively, ie, the
sameamount on each blade each revolutidtilot
inputs are transmitted to the rotor via push
collective sleeve and the pitch change links. Ra
collective increases the pitch and the helicopse
Lowering the collective has the opposite
Simultaneouslthe collective also actuatethtioétle
butterfly opening it when the collective is raise
closing it when the collective is lowered. (Not
the governor is switched looldis the RPM precigel
see OThrottled | ater
increases the engine power output and down ¢
reduces power. Power is measured in inc A
mercury) and is read off the manifold pressure gauge

(MAP). Raisingetcollective also increasesotiqee reactioicausing the helicopter nogauoright It also tends to
make the noggtch up Thus, raising the collective requires left pedal and slight forwaanstickh® original
helicopteattitude. As you apply up collective and left pedal the helicopter rolls so theuriggd a touch of left cyclic
to maintain the attitude! The reverse applies when the collective is lowered! Your Instructor will explain why.

RememberThe collectiveantrols height, climb, descent and engine power output.

Height Power Yaw Roll Pitch VSI Altimeter
Collective Up Incease Higher Right Nill Back Increase  Increase
Collective Down Decease Lower Left Nill Forward Decrease Decrease

A
I Note: e ———
: / P s N
1 The greater the collective setting, the ¢ N
greater the total rotor thrust produced. ,’ \\
Which in turn produces a greater torque \
couple. Seen on the graphic to the right. | \
| 1
!
\\ /
\ /
\ 4
~
. = <- P -~ i /
— 0
— —
—
P —
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Pedals

Through their control mechanism the pedals change the pitch
rotor. Pilot inputs are transmitted via pushrods, a pitch horn
change links. The tail rotor on the R22 gsu 8ihee,r i t
airflow to the left. Left pedal increases pitch and the increased t
thenose toyawleft - tail right. Right pedal has the reverse effect.
this through and get it clear in your mind. In forwhedpiéightst are
used tdalancethe helicopter, ie, ensure the fuselage is aligned
relative airflow. Correct balance is achieved by reference to the
and O6stringé on the front of
areusually about central. The balance ball and strirgjv&sid

central.
e —3
Nose goes left Nose goes right
Throttle v 7 < v —~_
’ Torque reaefgon ’ Torque reaet'\on
The twist grip throttle (mounted at the top VS Y\
the collective) is connected directly tc ! ! ‘I
carburettor butterfly. It controls the engine ai l ,' l\ !
RPM (measureas %). Opening the thro \ ' / \ ' )
slightly throttldeft - increases RPM. Closing ’ AN ‘.
the throttle throttleright - decreases RPNV «—a— s — o/
Simultaneously the throttle increases i | S i Sl
decreases engine power (MAP). The engin b = —_—
correlation mechanisnsuch that wen the o TR Thrust TR Thrust
collective is raised the throttle automatically Left Input Right Input

slightly and vice a versa when the collec
lowered. The twist grip throttle isnaelyfor
starting and shutting doBavery clear which way to move the throttle!

Once the engirgerunning and the RPM is in the 'green’ range, with the governor on, RPM are maintained precis
(top of green) withpilot input. You do however nedidwdhe throttle to turn under the influence of the governor. If
governor failRPM can be maintained quite easily by minute throttle inputs by the pilot. The correlation meche
very well bet ween about 1706 MAP and 240 MAP with |

Summary

Learning the effects of controls is themporant part of basic helicopter flying. Read this briefing sheet in conjunc
the Rotorcraft Flying Handbook. Also read and know Annex A to this-lorigfihgRshAtN S HI1 P 6 .

Make sure you fully understand how the controls work andavhat the

Remember....... CYCLIC for PITCH, IAS and BANK ATTITUDE
COLLECTIVEfor  CLIMB, DESCENT and POWER
PEDALS for BALANCENnd YAW CONTROL
THROTTLE for RPM

i Helicopter Training 10
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Airmanship (Human Factors)

What is Airmanship?

Airmanship (which includes airwomen!priofsuad effect upon you being a safe, sound confident, competent pilc
example, on your PPL/CPL test, airmanship is considered to be at least as important as any other asg@t of the
what is airmanship? Turning it round, itdssayehat there are many dead pilots who diggleyedanship. It is a
combination of common sense, safe and sensible flying, good judgement, appreciation of possibipl&azengls, goc
contingency planning, knowledge and abilitareT hesgever, sospecifi@irmanship skills, which you must develop.

Lookout ...

A good lookoutessential.You are in a three dimensional environment so a systematic scan left, right, above and
must. It will come with experience eadige. A near miss could cost you your-ligemae miss your life. So
LOOOKOOOUTNotin.

Your flying should be achieved by reference to the outsidefdatuirestruments. So looking outside is essential f
accurate flying too. Ab6@t @f your attention should be outside the cockpit and the remainder scanning-the insi
notthe other way round.

Handing Over/Taking Over ...

Somebodiasto be on the controls at all times. Therefore we have a positive system fordamdingttaking/hen
the Instructor gives you control they will say "You have control", you put your hands and feet on the caxttrols an
"I have control". If you wish to release the controls you ask the Instructor to take ovgrrasadutbe sahinto the
habit from day one of your training. If the Instructor needs to take control they will tell you that thby aagitadking ct

il have mtenhgb ofthé cdntrols untiDtlee Insepetifically tells yowt

Reporting Other Aircraft ...

We treaburhelicopter as the centre of a clock. Thus, straight ahead is 12 o'clock, to our right is 3 o'clock, to
o'clock, rear 6 o'clock and so on. So if you see an aircraft ahead it isck plositi@moand either level, or high or low
Reportall aircraft you see. To see them you must first develop aleekpgioadd scan.You need to scan left
Iright/above/below continuously. It takes about 2 seconds to register thagtlaénerast @motla few more seconds to
do something about it. The eye takes in abdage@G@rc as you do your lookout. You therefore need to devel
effective scanning techniquat just gaze hopefully into the distance!

Checking The Gauges ..

In your cockpit scan you must regularly check the gauges. Possible serious peuaiedomapibe detection of,
say, falling oil pressure or rising cylinder head temperatures. If you get a warning light yamhadiateSon it
regularly check T's and P's and the warning lights. Also you must always know where you stand with the fu
against present consumption and flying time remaining. The R22 uses about 9 US gallons/hour so you can ¢
how much flhg time you have left. Remember there is a redoir2@tnerinutes reserve fuel, too.

BE AWARE BE ALERT BEINFORMED BE CAUTIOUS BE CONSERVATIVE BE PREPAFR

i Helicopter Training
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Definitions and Explanations
In your flying training wou | | encounter a |l ot of O6newbdé words that

following definitions and explanations should help you as you explore the fascinating topic of what makes hel
grasp of these definit@md explanations will greatly helppyasstbe GATK exam!

Thrust (lift) Rotating rotors produce thrust (for some explanations called lift) by accelerating air from above to b
- a screwing action like an aeroplane propeller, boa¢ proped r wood scr ew. The tail

Drag Drag is the resistance experienced by a rotatimgaioganoving object. Eg, when you put your hand out of the
window. The greater the speed or thrust the grexatgr th

Torque/Torque ReactioiThe engine transmits a force through the gearbox to turn the rotors. This is a torque
force (same as the force applied when you use a screwdriver). The reaction to it is felt by the helicopter fi
therefore turns tbppositeway to the mainrotorn t he R22 t o the ééééé Figure
the greater the torque reaction. The tail rotor thrust is used to stop the fuselage from turning.

Total Rotor Thrust (TRTIn thénover the TRT is\adtticalsupporting the weight of the helo. When the helicopter mc
laterally some of the thrusthactsontally So how TRT has two componesrttical and horizoit’ICT and HCT.

Relative Airflow (RAFThe RAFisthedil ow t hat the rotor Oworksdo on.
down draughts, climbs or descents and other factors.

Angle of Attack (AoA)The AoA is the angle between the RAF and the chord -aethbeditoe joining tkading 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 transl| anttead 6( incredshsd |A
thrust increases.

Induced Flow In the hover all the airflow is 6induced?d
helo translates, induced flow decreases and translational flow hreifeasersyoll go the greater the translational lif
Simple really!

Inflow Angle The angle between the RAF apthtiesof rotatioisee next definition). The induced flow produces t
inflow angle or vice versa.

Plane of Rotation The Hhipdkntelbe omotwor s spi n, perpendicul ar
by the rotating rotor. The circumference of nsedi s
it.

Coning Angle The cdng (like ice cream cone!) angle is the one between the disc and the span of the blade. Th
rotor speed the greater the coning angl e. -tAehresult g r
is a descent. Fbrstand other reasonsvitdt o mai nt ain operating RPM in th
then keeps the coning angle correct.

Cyclic Pitch By moving the cyfilisvardy ou decr ease t he pitch ifcreasd\i)onthe
60l eftd blade (seeibhdbvawri nfhaeandeselteasi nhbebbtadeght
6l eftd bl ade an flagsdawe & theefro(gee ekteefiretibn).r e t he di sc

Flapping Rotors are affected by gyroscopic principles. A force appliechttst®8 aegrees around in the direction

of rotation This is callguiecession Thus when a change of pitch is made (by you moving the cyfiipsthetdisc
directonyp move the cyclic. So, for exampl e, i f you
decreased, the 01l eft dlapbdowenditethe franfThe helo trangates farwaegddecausedhere i
a oOf or wAaeydudettindgtie.idea? temeadthis brief to here.

% Helicopter Training
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More flapping Say you are hovering in nil wind and a su
thrustt he Ol eft &6 bl ade | esom)is the disbflaps uppeasthel front apdtlee helourmwees badkw
You, of course, can stop its motion by moving the
increasing it on the atdteefeffect of lap back caudey byshe suddenignsgy y o u
Even More Flappingh the preceding example of a sudden gust from the fronfldpetbladeslity That is

blade flaps up until its AoA is restored to what it was befawehthielgest t he 61 eft & bl ade f
Thus by flapping to equality the TRT does not change but the disc tilts in the direction opposite to thepivigd influ
occurs either when there is an external wind orflueeg®u move the cyclic in any direction to achieve translation.

Advancing and Retreating Blade a hover (in nil wind) the only airflow over the blades is that produced by the 1
velocity of the rotor. In an R22 that is about 500 mph/et Hueti@as you cause the helo to translate (move) forwarc
0r i ghtadvanbimgaavea rids t he RAF retreétinghway frorh the RAF. eThus the advarecidgeblad
experiencamorethrust; the retreating bladsand so becausémrecession the disc flaps back. You prevent that fre
happening by applying a little more forward cyclic. You should sealvaytheradsancing and retreating blade
when the helo is translatiagydirectionandin the hover if theseny wind.  So, for example, if you slow down there
a reduction in the speed of the RAF from the front so thelaistafiape front. You would therefore need a bit mo
rearward cyclic to maintain the reduction of speed you wantegdac@®get!i? same influences occur if there is a chan
of wind. Think it through.

Collective Pitch As the name suggests it is thepitapply with the collective lever. The pitch angle is the angle yot
observe bet we e n chotd eherd yow do iyoznstam tcaamttolbcheaks. dBy taikirgy/lowering the collectiy
you increase/decrease the pitch the same amount on both blades. Increasing/decreasing the pitch increases
TRT enabling you to climb/descend. Asmitelased drag and torque reaction increase too so the governor autom
opens the throttle to compensate. Otherwise the rotor would slow down.

Tail Rotor Pitch Left pedal increases the pitch on the tail rotor. The incrgasstettinediaito the right so the nose
goes to thieft Right pedal has the reverse efffes¢right These 6f yawt(Tthe drigins ofshat avorce
are unknown) . Dondét forget that t heceldrateiit getsmore efficient
and you nedeéssleft pedal to keep in balance (see next definition). The pedals are sometimeoglie pduabmnti

Swashplate The control mechanism through which your cyclic and collective contraienoovemeatsto rotational
inputs to the rotor, allowing for the effects of precession. The best way to see how it works is get somiéone to |
and collective lever ammdchthe results at the rotor head.

Balance A silly description magaitie fuselageatignedwith the RAF. Large amounts of imbalance are easily felt
quite uncomfortable ma | | amounts | ess obvious. The bal ance ¢
indicate whet hceetdrt meothelBeiing iomtolmdl adbal anced can
to misinterpret the airspeed indicator. Under some conditions that can be dankgeepuis. balaagss, ball in the

mi ddl e, stri ngthebbbblddend behind strut on

Slip and Skid What you get when you are out of O6bal ance
out of a sharp corner in your <car). Y akly butcthdsrprodedute e |
is seldom used in helicopters and can be dangerous.

Air Pressure and DensityHelicopter rotors, aircraft wings and all engines (including car engines) are affecte
pressure and density ofathbient(surrounding) air. eTdreater the pressure and density the better the performance
pressure changes with changing weather patterns over NZ. It is also affected by changing temperature. S
pressure are not too significant. Eg, a 10 hecto Pascaé(lBPs)eleci n pr essure increase:
one hPa change = 30 ft ¢ h a nngakedlyafiectetl tbye tengpératuse. changes. Ror
example, if the ambient temperature goes up 10 degrees it is as #thoaughhihle at whi ch you a|
ft, ie, one degree change = 120ft. Get it? The rotors therefore (tail rotor too) are less efficient (fewet nwleahle:
on) and the engine is less efficient for the same reason. isTtatredguhedegherdensity altitudegou need more
power to achieve a desired performatesspatver is available from the engine. Lack of awareness of this phenol
has caused the downfall (literally) of many pilots!

i Helicopter Training 13
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Tail Rotor Drift As gu raise the collective lever to lift off the nose yaws (turns) to the right. This reaction, oppc
direction the rotor is turninigrdsie reaction To stop the right turn you need to apply a little left pedal to increase te
thrustI n so doing you stop the turn but the o611 at eatal 6
with a little | eftabkl i cddtorralntsilisd triivggppdsiedmaneisidigrdgwer s
the collective to larydu 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
because the RAF i stthanahe eeardviereithere is, monzehtaily, anbre ihdbced (fentiaalhflov
result is the disc (and halibYo the righbecause of precession. Got it? If not, think it through again and go back
paragraphs about flapping.

Retreating Bladstall Hel i copt er blteodighs ac a&mor vatral Is@p elralc a u sAd
s p e e d & the réd\Vfimee A stall occurs because the faster you go felaveedhberetreating blade is going with
respect to the RAF.eThr esul t i s the 061 eft 6 gdldrapidlytd the ldftRecadsie ef ¢
precession the disc flaps down at the rear so thpidigsgitchesip. The outcome can be terminal! Most helo red lir
speeds (Vne) areweh der t he actual 6stall &6 speed so there i
Lower the collectiv&not pull back on the cycli€Can you figure out why?

Vortex Ring (Power Settlinght very low airspeeds in steep desitbrp®wer on it is possible to descend into your o\
vortices (downwash). This can cause a very disturbed airflow about the rotor severe vibrations and arsignifice
thrustand hei ght . The mor e vy oater becmmes the ratd af descent heeaase you &
merely recirculating your own downwash. To recover fgonangeryclic to get speed (IAS) to get out of the
disturbed airflowYou will be shown all this.

Tail Rotor Raoll Because the tail rotoraanted above tradling axigthe seat!) a rolling motion is set up when the pedze
are used. Thus, when the collective is raised to climb and left pedal applied to prevent right yaw the hel

eeéeééee. . So what 6s MHemeeead the bit @boit tail rotdr dritt. hThesreverse haaperns w
the colelctive is | owered and right is pedal appl
guessed right and | eft igureitcoptect i vel y. I f you didnot

Loading The weight supported by the rotor disc (or the wing of an aeroplane). The greater the disc area (or wi
weight the less the loading and vice versa loading igtiileffect gfavity). In a turn you havedmase TRT (by
raising the collective and/or applying back cyclic) to maintain the vertical component needed to suppor the we
loadingincreases because the apparent weight increases. For example to maintain a level turneataimatdd0 dec
bank thdoadingi s aboutthet wvaop pagée nt wei ght has doubthegdandard No
gravitational O6pull d of the earth.

Coriolis Possibly better called conservation of angular momentum! ThpifRatrabmut 500mph at the tip. If for
some reason the coning angle increasaditisef the disc decreases. The spemds udecause it wants to keep
going at 500mph. Get it? The effect is obvious when a twirling ice skater raisegehieehiaaad. abler rate of turn
increases markedly. The speed of her outstretched hands has been retained as she raises them.

Blade SailingIn strong wind conditions during rundown it is possible when the RRPM are low for the advancing
upt o an extreme position and the retreating bl ede
blade sailing. The possibility of a tail boom strike can be reduced by parking the helicopter with the wind abc
from the rightwith the cyclic centréhus the down going blade would reach its lowest point to the side of the he
The helicopter muastverbe vacated until the rotor has stopped. The rotor brake should be used during the last 1
rotations to bring the rotor more quickly to a stop.

% Helicopter Training

14



- NSHT Flight Study Guide

Straight & Level, Turning, Climbing, Descending and Steep Turns

Introduction

Most helicopter flying is donéshgl referenceo the horizon and other external reference points. {ldtétadeimf
selected and/or maintained by visual reference. The instruments are merely used toattitoiiiesdleatates
producing the required performance. About 90% of your 'scanutsibettiebeockpit with only occasional mfdoen
the instruments. As you gain experience you will develop a scanning tesbhaigisdo ttégelop a golmdkoutnot
only to facilitasdtitudeflying but also to avoid things like hills, other aircraft, and pameofindsich cagally spoil
your day!

Aim Vertical 1 TRT
. . . . component
To learn to fly the helicopter straight and level, climbing, descending anc of TRT
Straight and Level (S & L) Horizontal
component
When the helicopter is not turning and neither climbing nor descending i Tz\ of TRT

and level flight. Maill spend a great deal of your pilot time chugging alc
S0 you need &ppreciate this attitudéNhen the helicoptéatisrally levelwith
relationship to tlree horizon (the sea) and in balance, it is flying straight.
be confirmefilom the direction indicator (DI) and/or magnetic compass.
trackingtowards a point in the distance.

L >~

Parasite
Drag

At normal weights in the R22120thormal cruise power) will hold level f
about 80 knots, indicated airspeed (KIAS). Soghttirides correct for leve
flight you showddpecan IAS of about 80 kts.

v

Thus:Power( 2-218) andtitude(S & L) equakerformancéabout 80 KIAS), resultant Weight

Make sure that you understand this important concept:

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

eg.200 MAP +=768 EktLA®@ 10006
Balance

The picture for S & L is something like this:

Decelerative Accelerative L Steady attitude

Make sure you recogniseattitsidebecause your Instructors will go on about it quite a lot! If yountham'y&u'osy
looking for please tell them. The apprecatitudeis fundamental to all helicopter flying.

% Helicopter Training
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Level flight can be confirmed by reference to the air speed indicator (ASI), altimeter (ALT) and vertic#).speed inc

Aircraftttitude can be most easily selected/maintained by using the magnetic compass housing, as a 'sight
horizon and other external references. In S & L flight the compass pagpdmipwthieehorizon to most pilots. If you
are fairly tathe compass will appear well below the horizon, and a bit above if you are short. If the nose is too
accelerate and descend. The VSI will show a descent. If it is too high you will decelerate and climb.ratke VSI
of climblmagine a line across the bubble, which is the correct pitch attitude for level flight for you. It willetake yc
to recognise the correct attitude and how tiny control inputs markedly affect it. However, it is vital tpoy&iyr progr
by attitudeandnotby instruments.

»
T,

%

W\ Hy[/:/ ///
7 2%

WM v
10
> 15
~ VERTICAL
- upP SPEED p—
—Qe— 20
- DN 100 FEET
// 5 PER MINUTE
- 15
¢, 10
/] ’

Turning

To initiate a turn, ease the cyclic gently to the left or right as
Right cyclic will cause the helicopter to roll, bank and eiftrcyigit
has the opposite effect. @ooehave selected the required bank
(about 20 degreesrfmdiunturns) note that the cyclic is laterally c
That 6s because the helicopte A
fuselage follows the disc. Theoretically you needfaptdaihin the' &1
direction of turn to maintain balance but in the R22 this ped
negligible. For medium level turns use cruise p@wgr (26ty sligr
backcyclic is required in the turn to maintain level flight. The b
provides ¢hlittle extra vertical component of thrust (VCT) you
hold height having inclined total rotor thrust (TRT).

Centripetal
Force

Centripetal
Force

Centripetal
N

Centripetal
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Because thelling axigs at about 'seat level' the magnetic compass (which you are using as deighg)ightlyaa
turnsto the left anap slightly in turns to the right, relative to its 'normal’ apparent position for S & L. Make
understand this. Many students lose airspeed in turns to the left because they think the nose has pitchiéd dowr
hasl eéd@ldown so they apply back cyclic. And they
pitched up so they lower it. Think that through.

To roll level from a turn, simply reverse the process and check visually tbbeaudberally level Confirm by the
compass that you are on the required heading. Adjust the heading if necessary. Check the altimeter to ensure
held the correct height. A d j uirsthe righediregrtion by referencectaeehdl s
suchlike!

By keeping the horizon in the spot in the middle of the bubble i.e. the campus, you find it much easier to hol
height in the turn. By staring at the instruments you finddentodotd heights + speeds due to instrument lag.
Doné6t forget to cross check what you see outside v

o/

Climbing and Descending

To initiate a climb from S & L, raise the collective slightlg te inqpeo wer by 10 to 20. N «
you raise the collective torque reaction increases so you will nekdt pe¢dattogirevent yaw to the right, ie, to keep i
balance. Also, as the collective is raised the digghflgpsirsher back (because of the different proportional chant
airflow over the advancing and retreating blades) so youfoeedrdiigblic tanaintainthe nose pitch attitude, you
will also need a touch of left cyclic to prevent midihto ihether words when you raise the collective (anytime) you
left pedal left cyclic and forward cyclidormal climb speed is 60 KIAS. To level off from the climb, apply slight 1
cyclic to accelerate towards S & L cruise attitudedtheatbaver the collective to reset cruise powad"{204s you
lower the collective you will mgieigbedal to keep balance and a totightadnd rearwardyclic to maintain the required
attitude.

To initiate a descent from S & L, lowdtetid/ecslightly to reduce power to about 17". As you lower the collective
need slight back cyclic, right pedal, and rightnegisii@itdhe attitude. Think that through and figure out why!

Normal descent speed is about 70 KIAS. dibflevelthe descent raise the collective to reset cruise power. You wi
a touch of forward and left cyclic and left peskthtdist S & L flight in the correct attitude.

Climb/descent performance can be confirmed from the altimeaterthadte&i climb or descent. Eg, in the circuit we
aim for about 500 fpm rate of climb (ROC) and rate of descent (ROD).

% Helicopter Training
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P=Power
A=Attitude
60 kts APB PAB 60 kts B=Balance
23 inches About 15 inches
PAB 70 kts PAB
20 inches
About About
70 kts 70 kts
20 inches 20 inches

The R22 has a normally aspirated engine (a car type caibignatitsypercharged. Therefore as you climb and
descend, changes in air pressure and density cause the power to decrease and increase resamttivehe So tc
desired climb power you continually magtioe collective slightly in a climb and cortmaityon descent. You

6l ose6 about 106 manifold air pressure (MAP) fther e :
words, unl ess you progressively r ai seinchlbssthan b Wwab & the i
start of the climb!

Climbing and Descending Turns

Climbing and descending turns are merely a combination of the foregoing procedures. Initially you maty find i
the climb or descent straight ahead amdnimaence the turn. Notedheectattitude 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 acomlimattéfore are applications of the effects of controls. Malee sure y
read the first three HPC briefings and understand themRead t oo t he relevant pal
You will spend the first two or three hours of gapteHBIlot Course learning the effects of controls and how to fl
helicopter at altitude. It is very important to retbxvétidthe helicopter. It takes a few hours to get used to the

sensations. Once you have a rough idea of hovofterhaindles at altitude you will be introduced to the challen
hovering.

What fun this is. Serious fun!!

Steep Turns

One of the weakest aspects of flight tests (tthoat
be doing too few of them. This specific lack of trainingdrasféetibim that students often have a poor appreciatior
attitude in turning autos (eg 180s). Mi n r eedsita s

turn 6insided a barrier.

Aim: To lean how to do steep and minimum radius turns
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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 :
beyod about 30 degrees quite noticeablbaukreyclimeeds to be applied to provideetitepetal force 0 6t ur 1
helicopter. Prior to 30 degrees, little back cyclic is needed. But from there on, with increasing bankyelgles,
is neded. Figure out why that is so! In the R22 a max bank angle of about 70 degrees is all that can be achi
power (to overcome the much increased drag). How
morel)isemogh t o achieve an effective O0steepd gnusbhem t u
balance otherwise you will skid out of the turn or slip into it.

Prior to the entry to the turmitalgo conduct a clearing turriThen okout into the direction of the asgseistiajust
before the entry. Commence the turn in the normal way but continue to 45 degrees angle of bank, apply more
check power (about 21 ins) and balance. The lookout referensargsitieéshtarizon in the direction of the turn. Tt
compass can be used as a O6pitchd reference and sh
6upd nor downbo.

Your instructor will show you this attitude and hoiwv Todd8I and altimeter can be cross checked (very briefly so &
to negate a good lookout) to ensure that the correct altitude is being maintained. Because of the fairly large &

stick needed the IAS will drop to 60 kts. ThatisOK. dm kout i n a | eft turn is t
head. I f you are not |l ooking through that, the tur
Vertical Vertical
Total Rotor Thrust Component ~ TRT Component TRT

h

Centripetal Centripetal

jﬁi QFo\rce Force

Gross Weight Gross Weight Gross Weight

Apply these principles to bring the IAS back to about 35 kts and you will gofesve eadefetirn This min radius
turn must not be confused witaxaratéurn which is done at full power and a combination of bank and back cyclic
53 KIAS, ie, the best manoeuvring power/speed combination (min power speed no less!).

But ma rate turns have little application unless shot is beinghibbtsitould not happen too often in NZ!  To roll ot
reverse the process.

I f you finish wup in a spiral di ve (a c ¢themhodzon. Adjustl t
power as required for level flight.

Summary: The ability to do effective steep and min radius turns will improve your overallaiijpciEssiibmay
one day save your life. Practice them often!
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Hovering
Introducton
Flying is fine: hovering divine!

Once you have the idea of controlling the helicopter at altitude, you will be introduced to the joys of lgqurering. T
skittish in the hover which makes it a real challenge. Do not expect immethiateisugaes|uires practice, practice
...................... and more practice.

It is important for you to hax@rdortable, relaxeseated position. Your right forearm i@sbaldyour thigh and your
feetlightlyon the pedals. You may nedeivielop personal relaxation methods because learning to hover requires h

,,,,,,,,,,

It is imperative lamk well out at least 20 metrefr your hovering reference pditdststudents lookd close to the
helicopter. If you do you will tend to over control because close reference points show up movement more tha
Your | eft hand holds the collective | oomlely at t he
(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 eftethemrgive' you the controls one at a time, starting with the collective
pedals, then pedals and Collective, followed by theecyali¢hree.

Collective

Initially you will be asked to hold height. Raising the
slightly makeiset helicopter climb. Lowering it makes the he
descend. In calm wind conditio28"2@ower will genera
maintain a three foot hover. Hover height is determine¢
heightabove the surface, 3 ft is best for the R22. In calm ¢
there is almost no need to move the collective. However,
calm. Thus, small 'squegge’ movements of the collective
usually necessary to maintain heightot Bald the throttle tc
tightly because you will prevent the governorkimg wadh
collective maintains its position under the effect of the fricti
can be tightened slightly if required.

Raising and lowering the colletsieghanges the torque reaction (as you know?). So up colledtigkt gausesd
yau needeftpedal to counter it. Down collective EHugmsandrightpedal is required. This effect is quite noticeable
the hoveras you will see.
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Pedals

As you know, the pedals comnolin the hover the R22 ya
right (becae of torque reaction) so you usually requirs
left pedal application to counter it, meaintainheading.
Further application of left pedal will make the nose ya
a 'reduction’ in left pedal, ie, right pedal, will allow the
yaw right. Onlyery smallgentle pedal movemadstrequired
to achieve the desired results. Initially you will be askg
heading, ie, keep the nose pointing at an external
point. Later you will yaw the nose left and right and t ‘
complete pedal or 'spot' turns through 360 degrees. | -

the | eft pedal tends to \\o
airflow) so you realhly need to use left foot presstmecontrol yaw. The right foot simply needsexy fagttlyon
the pedal.

Since the total power output is 'shared' between the main and tail rotorslefip@italtioaustssiight reductiorof
RPM andight pedal aslight increasén RPM. Providing you make small, smooth pedal inputs, the go@hor cor
With the governor switched off (or failed!) you need to compensate with manual throttle.

Although you will frequently require to check the instruments in thetlgever,fidation on them. Remember, you
should look well outside and tgkermstrument scan using peripheral Mditre other way round.

Above all, remember the pedals have no ‘'feel'. Thus if you are pushing like mad with one foot and nothing mut
because you are pushlockeg footlkb¥oulhseEdumastha feathsrilightyoyoaur toasted e

Cyclic

When you have the idea of the collective and pedal ef
the interaction between t
cyclic controls tdesc attitude and thefore the helicoptel
position

(@)

ven

A b 6 e d torwdrd cyclic will incline the disc and the he
will move forward. Right, left, back cyclic will make the
move in the direction the cyclic is mbledyclic does ni
turn the helicoptén the hoverthe pedalsdo. The cyclic
controlsposition Make sure you think that through &, =—=H)
understand the concept. Also, many students, in the early stages, tend to use the 'T' bar on the cyclic as a s
That may giy®ua nice war feeling but has no effect whatsoever on the helicopter!

Because of the rotor dynamics, and the fact that the R2Rad@eblydraulic control damping, there is quite a bit
vibration and feedback through the cyclic. This generally ha$ thenetiecktion g t he cycl i c 06p
you need to hold left pressure to stop the helicopter moving to the right. Also, thméwiicopteat masans it
momentarily stays put once you have made a control input buinbeindgeetis you put in opposite control. Then th
input takes a moment to take effect! And so on.

Another way of learning to hover is to use the cyclic tattimidethié you can do that you are well on the way t
hovering. Once they can &didver, most studentséay di dndét real i se |.uRemember w
that!

There is often an initial tendency for students to try to squeeze the life out of the cyclic hand grip. Wéhile it ne
quite firmly it does retahto be choked to death!
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Hover Patterns

When you are reasonably proficient at hovering you will embark on the hover taxiingurdifiatien aeicnses
involving forward, sideways and backwards hovering around the airfield andftoantsrpat{@ilLO), as follows:

Note: The wind is frontdpef the page. The start point is into wind.

HR1 —_— HR2 —

v k\\ -
‘. .
;

-y
: |
/r
Ny
Start Start o

——e
Taking Off / Landing
Next, you will make taKe and landings. Before lift off, complete the p —
takeoff checks. Slowly raise the collective and observe the RPM. Y
and checkPOWER 15"toense gover nor i s WO I_ka f O0GF

Then lookutside(20 metred4p your reference point. Continue to raise tl

collective very slowly. As you break grounsljgippéft pedato keep

straight, amglight left cycli¢o counter tail rotiift. Slight forward or back

cyclic may be necessary to enseedieallift off. Lift off cleanly without

'snatching’ the collective and establish a 3 ft hover. Then check RPN [\ o et siid low in the hover (this
top of the green and power to hover (about 22"). Youwihgirabsdsly is one reason solo pilot on the right hand seat)
teach you takdfs before landindgsecause they are easier.

L 0 =
‘—‘ﬁiﬁ 3-4&1

The landing is primarily accomplishredylmyently lowerintpe collective. Obviously you need to be steady and certe
not moving backwards or sideways as yowdwuch Either of these is dangerous (possible roll or tip up). Itis
acceptable to drift forward as you touch down providing you keep straight (with pedals). Howeverygadticahould a
descent on to the ground. As the descendingrhgditom within a few inches of the ground the 'ground cushion’ tel
slow or stop the descent unless the collemivénisally lowered Once on the ground, continue slowly lowering tt
collective until it is fully down. Then centralit®lalbeahyou 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.alfimeoreti
day in a steady hover, there should be no requiroeattie controls at all. But rarely is it that calm, so you
invariably find the need for continuous tiny inputs to achieve the desired result. prébsukesantraontrol
movements. And hang loose!

REMEMBER PEDALS for HEADING
CYCLIC for POSITION / ATTITUDE
COLLECTIVE for HEIGHT
EXPERIENCE!
Experience cannot be bought. - &hd froentheir mistakes. €rhece asmot muect
6newb6 to flying. The samst mr gt dbes ceppatupitsmef

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

aviation experience:

Concentrate on what you are doihg time
Be verysuspicious

Ifindoubtd o n &t

If it can go wrongvill go wrong

Always ha\at least onalternative plan

If itfeelswrong it probably is
Always allomoret i me

D o mush around aircraft
Moved s t e anlthie bdipil- noGjerkily
If itsoundswrong it probably is
Neveassumeanything

Nevermpress on regardless

Turn backooner- not later
Contingency plan

If itltookswrong it probably is
Alwaysuse the checks

Nevettake short cuts

than you

E R I T T I I I B B |

i Helicopter Training
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| t 6 s ldndthan ra out of gas

D o rflylawer than you have to

Asksomeone who knows

There araireseverywhere

Think odll the optionschoose thieestone
Acleanhelicopter is a happy one!
LOOKOUT

I t 6 s b etdotmactfueltthan tdodititee

D o rbiedk ries

PICmeanswhat it says

Foolsr ush i n where angel
You can only be-alveldf i
Planyou flight and fly your plan
Dressappropriately

Bewardoosearticles/[FOD

D o rpdsh the limits

Think about the inquiry!
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TheStandard Circuit
Introduction

It could be argued that a standard circuit is not particularly relevant to helicopter operations. aiffiel@stheles:
helicopters are required to observe specified circuit procedures, which are essghtaigntixed. Vinplaodser

than airfields the helicopter circuit is modified as appropriate for prevailing wind conditions, terrdiriefioqrefer to |
confined areas and pinnacles operations).

The standard fixed wing circuit is gefteesallgt 1000 ft above airfield height and israckapattern. At NE we have a
local rulewhereby helicopters fly 800 ft circuits (ie, 600 ft above airfield height) and fixed wing aircraft fly 12

(ie,1000 ft Airfield height). Tonsdps a 400 ft safety buffer .... providing we all fly reasonably accurately! This
applies to the NE circuit, but the principles apply to all airfields.

A|m * s " & § A *
To learn to fly circuits safely and accurately.

The NE Circuit

We fly a 'race trackcuit from and back to the TLOF* (Touch dc

lift offarea)L, eft hand2bda, H@F DA GD A w0,
Fixed wing aircraftify0 foatircuit on all runways, were helicopte

800 foot. A (110m

Complete pre tatd checksn the gound(aloud!).

1. Lift to hover. Check ?*H""'-J- .‘ s h
exped} and RPM (holding at top of green which indcatestt.. &= . .
working OK), then makk=ast a 90 degree tioncheck the approach and taifeareas are clear.

2. PRoviding it clear, align the helo with 03 (use DI or compass). Select a reference point on the skyline up
keep straight. (Note: We diverge slightly from 03 to keep clear of runway).

3. Make radio call ONomahniShgrentcafétucteXX | iftin

4. Apply gentle forward cyclic to lower the nose slightly to accelerate. Simultaneously raise the collectivs
power to about 2dinsh Keep draightwithepedalp ower (22

5.At about 15 KIAS you will dingaislational lift You will need to adplgher forward cycli¢to prevent flap back)
and will need progressively less left pedal (as the tail rotor gains effiedtreanmartfedis increase). You will
also need a little left cyclic (torpredi®w roll to the right). In fact you are really quite busy. This may sount
complicated but you will soon get used to flyingofherafile witkference to the 'horizoahd maintaining
the requiredttitude.

6. The aim is to acakeismoothly to 50 KIAS until climb ob00fpm ROC performadd 60 KIAS slightise
the noseand climb straight ahead at 60 KIAS towards your reference point. Note: If you want to cdiisd a bit <
the noseand slow down to about 58.KIA

7.At 500 ft AGL (700ft indicated) commence a medium turn to the left (about 15 degrees of bank). Maint
Take careotto raise or lower the nose in the turn. Check the ASI = 60 KIAS.

8. At 800 ft lowkethose slightigduceower to 20" atebel offat 800 fiaftitudgoweibalance Roll out atcick
21, ie, the reverse of the-tékéirection. In other worgsfbilelith the runway. tiackcorrectly you will need to
allow for drifagsed by crosswind. Flying to a reference point will help.

Make sure you understand this. If yowasloydur instructor to explain it.
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9. Settle down straight and level at 800 ft, about 80 KIAS, in balance and tracking parallelorithethe r
downwind leg. Make radio call (abeam the upwind end of thedritway)t h  Shor e t r @dnfirm c
that height, power, speed, balance and track are still correct. If not, adjust as required. Complete pre landit
checkgaloud. war ni ng | ights are out, needles top of th
carbheat hot o

10. When the TLOF is 'behind' you (90 degrees past your left shoulder) basetendsothier the collective to
redwe power to about 17" to start the descent and roll into a medium bank turn to thedid.raskeeordosver
the nose in turn. The aim is to slowly descend and slightly decelerate. The speét Khaldrbthéase turn.

11. Once yohave settled into the descendingptkmmut towards the TL@Rd, if necessary, adjust the angle of
bank and power so that you will eventually achieve thightapiettirespeed and height as you roleading
towards the TLOF.

12. Makerado c al | ONorth Shore traffic HXX finals 03
about 600 ft. Your instructor will show you thsigiatrigictureie, the correct angle of approach to the TLOF. N
too steep not too shall about 10 degrees.

13. On the final appraaetintain the correct angle with collective and maintain apparent walking pace over the
ground with cyclicYou do not fly the final approach with reference to thesé8leyapparent ground speed

Track tow

ards the TLOF and check (aldtithyl Airspeed, argate of descent. Th&¥geA.Rchecks 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 nee
collectw gently to compensate and will need a bit of
require a fair amount of left pedal to prevent yaw td_ihekrigel. ahead.

15. The aim is to achievedaft3steady hover overdéetreof the TLOF. Check RPM at top of the green. Lar
Relax Centralisghe controls (including the pedals!). You are then ready for another circuit.

10 9
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Summary

As you can see, the circuit involves just about evieof bapecflying. It is not easy to fly an accuratebgircuit
obviously, that must be your aim. To help you learn the correct circuit procedure check the circuit diagram ak
what the numbers indicate. That may take a htbattievorth it. Time spent on the ground, learning procedure:
money in the bank!

Changing Circuit Direction

You need to remember fixed wing airatbdirdaits at 1200 feet at NE. We do circuits atBa0 st n o't
science!

If someong@usually an instructor) decides to reverse the circuit dp@ctienide to change it because of a
wind change, the easiest way, if you have just taken off, is to position downwind normally, then fly ove
runway threshold to join thendind leg for the opposite direction. Remembering we only do left hand ci
NE.

Old Circuit Direction

1
New Circuit Direction E
]
(]

u are about to or halumawayromrhe dirfietd mrd oepositioe in the

0
6 downwi nd.

I f vy
Onew
If you are on dinapproach you may decide to continue if the wind rbigigeifisant or simplyn away
and climb into the downwind for the reverse direction.

The basic guidelineéyerturn towards the airfielahd always consider what other trafficdeilhdpeAlso
maintain 800 ft, no higheFhen you should have both vertical and lateral sejparatidfng pilots say they
are doing a O6low |l evel 6 circuit you really mus
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Autorotations

Introduction

As the collective is progressively lowered, blade pitch and power are reduced. The helicopter, of course, desce
collective is nearly fully down the engine is not delivering sufficient power tddtitieaipe/aotoairflalwrough the
disc causes the bladesotatinue turning at operating RBidl is autorotation.

The main rotor acts as an aerodynamic 'brake' and although the ROD is quite high (about 1700 ft/min), the heli
descendKe a brick outhouse and is controllable in every respect. Although we practice autorotations mainly for
considerations, autorotation is an integral part of the normal flight envelope for helicopters and may be eecess:
operatingonditions. 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 upoautorotative forbeing applied to the main réade®. In most helicopters it is a design
feature that when the collectidlyisdowand the throttle closed) the main (and tail) rotor will continue turning at
operating RPM.

The autorotative force depends upon a steep upward airfthes tbragé reegative inflow andilee this:

Axis of Rotation

1
: Total Reaction
1

Rotor Thrust 4

Plane of Rotation

. ROD
Driving force —— Flow

Note I't's a "windmill' pri nci pverdarge inflovhamgleved inbibwshiHe dlades
round.
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