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FOREWORD 
 

1. This book is an instruction manual designed to teach the skills, knowledge 
and procedures required for successfully completing Primary Flying Training. 
Additionally, much of this material provides a necessary foundation for the next 
phases of flight training. 
 
2. This Manual of Flying Training includes 14 chapters: Chapters 1 to 11 
detail basic procedures; Chapters 12 to 14 include advanced procedures, 
including emergencies and aerobatics. 
 
3. In the front of the book, you will find the Table of Contents. 
 
4. Animations will contain instructions in parentheses. Follow any 
instructional text that may pertain to the specific animation. Follow any prompts 
to allow permission on your machine. 
 
5. As a rule, words written in capital letters refer to actual markings on the 
controls or equipment concerned. 
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CHAPTER 1  
PRIMARY FLYING TRAINING  

COURSE INTRODUCTION 
 

INTRODUCTION 
 
1. The objective of the Manual of Flying Training is to provide student pilots 
with a sound introduction to military aviation and to impart the skills and 
knowledge that will serve as the foundation for later, more-advanced stages of 
training.  Professional pilots, in contrast to those who fly for recreational 
purposes, must acquire a wide range of skills and knowledge.  A thorough 
understanding of aerodynamics, aircraft systems, weather, and air traffic control 
procedures is required as well as initiative, good judgement, trained reflexes, and 
skilful flying techniques to become a qualified Canadian Forces pilot.  Study, 
practise, hard work and determination offer, as a reward, the badge of distinction 
signifying that you have taken your place as a pilot in the Canadian Forces. 
 
2. The information in this manual is intended as a base upon which you and 
your instructor can build to help you master the fundamental skills involved in 
flying an aircraft.  Your instructor is a well-qualified pilot who knows the aircraft, 
the air exercises, and how to teach them.  He can explain and demonstrate the 
various manoeuvres and observe and critique your efforts.  However he cannot 
learn to fly for you!  You must do your part by being well prepared for every flight, 
by paying close attention to his demonstrations, and by honestly evaluating your 
own efforts.  Your instructor's job is to help you become a proficient pilot.  He 
expects you to do your best, and if he places great importance on exactness, it is 
for your benefit.  You have been selected for pilot training because of your 
initiative, resourcefulness, and intelligence; be eager and enthusiastic, and your 
instructor will reflect this enthusiasm. 
 
3. The ground school program is an important part of Primary Pilot Training.  
You will find that classroom and flight line instruction are closely coordinated as 
each clarifies and enlivens the other.  Theory, mastered in the classroom, builds 
up the confidence and understanding needed to carry out the actual air exercises 
in the aircraft.  The information you receive in ground school must not be 
overlooked or treated casually.  Every detail is important if you expect to become 
a safe, proficient pilot. 
 
 
STUDENT RESPONSIBILITIES 
 
4. The Primary Pilot Training program has been carefully planned and 
organized to select professional military pilots.  Your part in the process is to 
ensure that you arrive at the flight line prepared for the planned instruction, 
having received proper nutrition, and adequate rest.  You should be dressed in 
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the appropriate flying clothing and ensure your flying equipment is in good order 
and ready for use. 
 
5. Your personal fitness is also very important. If flying instruction is to be 
absorbed readily and completely, you must be in good health and physical 
condition.  Visit the Flight Surgeon immediately if you have any doubt about your 
fitness to fly.  You may find the first few days on the flight line are especially 
fatiguing due to the stress of operating in a new and different environment.  This 
is quite normal and can be overcome by experience and making a conscious 
effort to relax and enjoy each flight. 
 
 
BRIEFINGS 
 
6. Every flight you make will be preceded by a thorough pre-flight briefing. 
Your instructor will review the ground-school material applicable to the flight, 
describe in detail the new material that will be taught, and encourage your 
questions.  You will be accountable for being thoroughly familiar with the written 
material so that maximum time can be devoted to discussing the finer points of 
the lesson.  Finally, your instructor will go over the planned flight from walking out 
to the aircraft to returning to the hangar to describe what you are expected to do. 
Question any point that is not completely clear.  You will also receive a briefing 
for flights when you are going to fly solo.  Except in exceptional circumstances 
(emergency, in-flight medical situation, bad weather, etc), never deviate from the 
briefed flight profile when flying solo. 
 
7. After each lesson, your instructor will review the flight in detail and explain 
what sequences went well, what sequences require improvement and, most 
importantly, suggest ways in which you can improve your performance.  This is 
the time to clear up any uncertainties you have about the flight and to make sure 
you are certain of the correct procedures.  The best time to ask questions is 
immediately after the flight, when the experience is still fresh in your mind.  Only 
by recognizing errors in your flying and understanding how they were caused will 
you be able to progress. 
 
 
GROUND PROCEDURES TRAINING 
 
8. Sometimes, while waiting your turn to fly, you may be without a specific 
assignment.  Such free time can be used to become better acquainted with the 
cockpit of the aircraft and its controls and instruments.  Spare aircraft are 
sometimes available as well as the Cockpit Procedures Trainer and the Desktop 
Trainers for you to practise your checks and procedures in.  Ask your instructor 
for the proper procedure to follow to make use of this facility.  Follow instructions 
carefully and do not turn on any switches in the cockpit of the aircraft.  Use only 
the assigned aircraft. 
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9. While in the cockpit or trainers, use your Check List to review the 
prescribed procedures.  As you go through the Check List, try to visualize the 
movement of the controls, the readings on the instruments and work to develop a 
systematic approach in performing the checks.  Having a system is important in 
performing all procedures.  The sooner you become familiar with the Check List, 
the arrangement of the cockpit, and the aircraft in general, the sooner your whole 
attention can be devoted to flying the aircraft. 
 
 
AIRCRAFT OPERATING INSTRUCTIONS 
 
10. Every aircraft has a set of Aircraft Operating Instructions, a CF Technical 
Order, or similar document, which contains the essential operating information 
relative to a particular type of aircraft.  A copy of the Aircraft Operating 
Instructions (AOIs) for the Grob G 120A aircraft is online and should be referred 
to continually during your training. 
 
11. You have also been provided with a Grob G-120A Check List, which is a 
condensed version of material extracted from the AOIs.  Each step in the 
operation of the aircraft is listed and 'checks' are grouped into specific lists of 
actions appropriate to the different stages of a flight.  Separate portions of the 
Check List describe the standard procedures applicable to normal operation of 
the aircraft and emergency procedures to be used in the event of abnormal 
operation.  Your instructor will explain the correct use of the Check List and you 
will become quite familiar with its contents during the course. 
 
 
LOCAL FLYING REGULATIONS 
 
12. Besides the general National Defence Flying Orders that apply to all air 
operations in the CF, certain local regulations are in effect at each base and 
flying unit.  At Southport, local flying orders (CWATC Flying Orders) are 
contained in the Canadian Forces Training Centre Flying Training Directives, 
Volume II.  They cover such subjects as flying areas, traffic rules, and traffic 
patterns.  They are important because they have been written to ensure safe, 
efficient flying.  Copies are available in the student lounge, online and you must 
read them thoroughly.  It is important to follow all flying regulations when 
operating aircraft. 
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CHAPTER 2  
FLIGHT SAFETY 

INTRODUCTION 
 
1. You will find that a great deal of attention is given to Flight Safety during 
the Primary Pilot Training Course and, indeed, this emphasis will continue 
throughout your military flying career.  The safe, prudent, and careful operation of 
aircraft is the primary concern of any professional pilot and is the goal you must 
strive for.  Flight Safety is far more than just applying a certain set of rules and 
procedures or achieving a particular result on a safety report; it is a frame of mind 
or mental attitude that must be adopted during every activity connected with a 
flight from the time flight planning begins until the debriefing is over. 
 
2. Every pilot must continually evaluate his or her own performance by 
asking questions such as, "Did I perform that last sequence of actions in a 
professional, safe, and disciplined manner?” or "Was the success of that activity 
due entirely to my own skills, knowledge, and preparation?".  If you cannot 
answer a definite "Yes" to both those questions, then a close look at your 
training, state of preparation, or the nature of your flying operation is called for. 
 
3. Again your instructor will be your guide initially in approaching flying with 
the correct mental attitude; however you will soon have to develop personal self-
discipline in this important aspect of aviation.  Those who are not able to take a 
disciplined, safety-oriented approach to flying rarely succeed as professional 
pilots. 
 
SAFETY IN THE AIR 
 
4. An old flying saying states, "You can do anything in an aircraft as long as 
you don't run into the ground or another aircraft."  This is only partially correct, as 
a pilot must also be concerned about running out of fuel, causing structural 
failure in the aircraft, in-flight mechanical or electrical failures, and many other 
potential hazards. 
 
5. Modern aircraft are carefully designed and tested and mechanical failures 
are actually quite rare if the aircraft is operated in accordance with the advice 
given by the manufacturer.  You will be given extensive technical information 
about each aircraft that you fly, however it is up to you to learn and adhere to the 
procedures and limitations as they are taught.  Violating speed limitations, 
attempting unapproved manoeuvres, or inventing your own procedures means 
that you are quite possibly risking structural failure of the aircraft.  Even trained 
test pilots approach their work with a great deal of care and preparation and 
would never think of trying something new on an impulse.  To put it another way, 
reckless or impulsive flying is simply not tolerated in any professional flying 
organization. 
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6. Flying an aircraft gives a tremendous amount of freedom to a pilot.  There 
is no practical way to stop you from flying where you want, as slow or as fast as 
you want, or as high or as low as you want to once you have taken off.  However, 
with freedom must come responsibility and self-discipline.  Your superiors will 
expect you to comply with the rules and orders which have been established for 
the flying unit you are assigned to.  Regulations are usually made for a perfectly 
good and valid reason; breaking them may cost you your career or worse, your 
life.  Flying low to the ground is a temptation to some.  However, it is both 
dangerous and illegal (except in some operational environments).  Special 
training is given to those pilots authorized to conduct those operations.  Many a 
pilot has succumbed to the temptation for 'just one low pass' by a friend's house 
and paid a high price for doing so. 
 
7. Although rare, mechanical failures do occasionally happen.  For this 
reason you will receive extensive instruction in the appropriate actions to take in 
the event that various aircraft malfunctions occur.  For your own protection, these 
procedures should be learned well.  However, not every possible situation can be 
planned for, and it is up to the pilot to think and react in an appropriate manner 
should the unexpected happen.  Training and the ability to keep functioning in 
situations where fear and alarm could be expected to take over will be your best 
defence against serious mishap. 
 
8. Finally, the aircraft you fly in the Canadian Forces are all equipped with 
well thought out and tested safety equipment and you will be issued with 
appropriate protective clothing and personal equipment.  It is again up to you to 
know well the safety equipment that has been supplied and to care for your 
personal flying kit.  These items will be your final line of defence in the event of 
an aircraft mishap. 
 

 
Figure 2-1.  RE-5L Parachute 
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TRAFFIC AWARENESS 
 
9. Traffic awareness is arguably your second most important job when in the 
cockpit of an aircraft, second only to flying the aircraft.  The position, altitude, and 
future flight path of aircraft in your vicinity must be verified as often as possible.  
This is accomplished in three ways:  using effective lookout procedures, using 
the Traffic Advisory System (TAS), and monitoring the radio.  All of these tools 
work together to enhance flight safety. 
 
LOOKOUT PROCEDURES 
 
10. Although modern air traffic control procedures have done much to reduce 
the risk of mid-air collision, this type of accident still occurs far too frequently.  In 
many cases, aircraft have collided simply because one or both aircraft crews did 
not see the other aircraft due to poor lookout.  Whether in good visibility or bad, it 
is the responsibility of every pilot to maintain a good visual lookout for other 
aircraft.  This is particularly important in flying training operations where a 
considerable number of aircraft operate in a relatively small area doing all types 
of manoeuvres.  Your instructor will constantly emphasize proper lookout 
procedures beginning with your first flight and then throughout the course. 
 
11. The following are some techniques to use to maintain a good lookout 
when flying: 
 

a. Eye Focus - The human eye when relaxed will naturally focus on a 
point ten to fifteen feet away which will reduce your ability to see distant 
aircraft.  You should frequently refocus your vision on a distant cloud or 
ground feature to ensure your eyes are focused for best distant vision. 
 
b. Head Movement - Your vision deteriorates when you attempt to 
look to one side without moving your head.  You must move your head so 
that you are looking about without straining your eyes away from the 
centre of your field of view.  You should be moving your neck and upper 
body continually and far enough to see the tip of the horizontal stabilizer 
on your side of the aircraft. 
 
c. Scan with the Eyes - After positioning your head make small 
scanning motions either vertically or horizontally about the centre of your 
field of view.  A blind spot is created where the optic nerve joins the 
eyeball.  You must reposition your eyes to keep shifting this blind spot 
around as it may be concealing an approaching aircraft. 
 
d. Know Where to Look - In some instances; such as flying in the 
circuit, you should have a good idea of where other aircraft will be located.  
Concentrate your lookout in those areas but continue to scan other areas 
as well.   
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e. Look Where You Are Going - Pay special attention to the parts of 
the sky where your planned flight will take you.  Before turning to the right, 
do an extra lookout to the right and ahead of your aircraft.  If you are going 
to do a manoeuvre that will involve a large loss of altitude, look below your 
aircraft first. 
 
f. Keep Track of Aircraft You Have Seen - After you have identified an 
approaching aircraft, keep glancing back at it occasionally to monitor its 
progress.  Even if the aircraft is not an immediate threat, a sudden turn or 
manoeuvre might make it become one. 
 
g. Do Not Fixate on One Aircraft - At the same time, do not 
concentrate on an aircraft that is not an immediate threat to the exclusion 
of lookout in other directions.  There is a temptation to stare at an 
approaching aircraft and possibly miss another much nearer aircraft. 
 
h. Move Your Aircraft If Necessary - Do not hesitate to manoeuvre 
your own aircraft if needed to expose areas that are concealed by a blind 
spot or by the wing, etc.  Some flying sequences offer good opportunities 
for lookout on their own.  In other cases, a special series of clearing turns 
should be made to make certain that no aircraft are nearby before 
beginning a sequence where aircraft lookout will be compromised 
 

12. When flying with your instructor, he will expect you to call out all significant 
aircraft that you see with reference to the clock code system (twelve o'clock is 
straight ahead, six o'clock is straight behind, and three o'clock is off the right 
wingtip) and give an assessment of the aircraft's progress and likely affect on 
your flight path.  For example, "Grob at two o'clock high, crossing right to left no 
conflict".  You should also do this for yourself when flying solo to keep mentally 
alert and consciously plan avoiding action when it is needed. 
 
 
13. The Grob G120A is equipped with a TAS which will assist the pilot by 
identifying the range, bearing, altitude, closing speed, and vertical speed of 
traffic.  This information will normally be set up on the EHSI in the Normal mode 
with a range of 10 miles.  Near the airport, a range of 10 or less may be selected.  
Ranges greater than 10 may be selected when enroute.  If the system issues an 
alert, attempt to acquire the traffic visually if within visible range.  Also, take 
avoidance action if necessary and advise the other crew member of manoeuvring 
intentions.  If the traffic is too far away to see or conditions make it impossible to 
see, continue scanning for the traffic and use the TAS information for avoidance.  
If practicable, communicate with the other aircraft to ensure future lateral or 
vertical separation.  The TAS is another good tool which can provide a huge 
margin of safety.  However good this system is though, it should not be used to 
replace a good lookout. 
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AIRCRAFT CONTROL 
 
14. A most important flying safety requirement in multi-pilot aircraft is to have 
a clear and positive understanding of who has control of the aircraft at all times. 
This is particularly important during pilot training where it is likely that control of 
the aircraft will be exchanged many times during a flight and yet the instructor 
may have to assume control quickly if an unsafe situation arises. 
 
15. When you are flying the aircraft, you must stay on the controls at all times 
until you are told otherwise.  When your instructor wishes you to relinquish 
control of the aircraft, he will place his hand on the control stick, and initiate the 
following exchange: 
 
 Instructor: "I have control". 
 
 Student's Response: "You have control". 
 
Particularly during critical phases of flight, relinquish the controls quickly and 
completely so you will not obstruct any subsequent flight control or throttle 
movements. 
 
16. To transfer control of the aircraft to the student, the order over the 
intercom will be as follows: 
 
 Instructor: "You have control". 
 
 Student's Response: "I have control". 
 
Place your hands on the control stick and throttle, and feet on the rudder pedals 
before responding.  Control of the aircraft must never be relinquished until both 
the order and the response have been given.  If there is any doubt about who 
has control of the aircraft at any time, ASK!  
 
17. Your instructor may give you verbal assistance any time it is warranted, 
provided time and conditions permit continued safe flight.  In all other situations, 
your instructor will assume complete aircraft control.  On occasion, your 
instructor may ask you to follow him on the controls while he is flying in order that 
you may better understand the control inputs needed for a particular manoeuvre. 
In this case, place your hands and feet lightly on the aircraft controls but do not 
interfere with the movement of the controls themselves. 
 
18. Your instructor will brief you on your responsibilities and how to assist in 
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unusual situations such as intercom failure or an actual emergency. 
 
 
SAFETY ON THE GROUND 
 
19. In addition to airborne safety, aircrew must be concerned with safety 
during ground operations where a moving aircraft can come into contact with 
ground obstructions, vehicles, and personnel.  When you are about to go flying, 
keep a lookout for obstructions that you must avoid when leaving the ramp.  On 
the flight line there is usually a great deal of activity and noise due to the passing 
of fuel trucks, the running up of engines, and the taxiing of aircraft.  Because of 
the noise you must use your eyes constantly; never trust your ears to warn you of 
the approach of a truck or aircraft. 
 
20. A moving propeller is a lethal weapon and must be treated with great 
respect.  Sometimes it is difficult to see a rapidly revolving propeller, and you 
may have the impression it is not there.  Do not approach the nose of an aircraft 
directly!  Never touch a propeller that is not turning without having personally 
checked the cockpit to see that the magneto switches are off and the mixture is 
idle cut-off (ICO).  Even then, stand clear of the propeller arc in case the aircraft 
has an undetected live magneto. 
 
21. When leaving the aircraft after a flight, use the same precautions as when 
first coming out onto the ramp.  You may be tired, but this is neither the time nor 
the place to relax.  The pilot in a taxiing aircraft may or may not see you walking 
on the tarmac.  Remember, as a matter of self-preservation, you can avoid 
walking into a propeller much more easily that the other pilot can brake to a stop 
and shut down the engine. 
 
RADIO PROCEDURES 
 
22. The use of radio communications can do much to enhance the safety and 
efficiency of a flying operation.  Therefore Primary Flying Training is a good time 
to begin to learn sound radio communication procedures and practices.  As a 
general rule, keep the use of voice radio communications to a minimum and use 
standard phraseology whenever this is possible without losing the intent of the 
message.  However, do not hesitate to use common language if this is necessary 
to ensure the clarity of the message. 
 
23. Begin by making certain that the radio is on, the volume is set at a suitable 
level, and the proper frequency or channel is selected.  The first call to the tower 
for taxi clearance can serve as the radio check for the flight.  Remember, when 
your microphone is keyed the frequency will be blocked for other aircraft.  Do not 
depress the microphone button during another transmission.  If another aircraft is 
making a transmission, anticipate an answer to the call and do not interrupt the 
exchange.  As a general format, your message should state who you want to talk 
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to, give your own identification, state your position, and then indicate what you 
want to do or what your intentions are. It is imperative that your message be 
clear and concise.  Organize your thoughts and make sure the frequency is clear 
before depressing the transmit button.  Speak in a strong, clear voice but do not 
shout into the microphone.  Make sure that you release the transmit button when 
you have finished speaking.   
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CHAPTER 3  
GROUND OPERATIONS 

 
PRE-FLIGHT CHECKS 
 
1. The Pre-External Check actually begins when you are walking out to the 
aircraft. Look over the ramp area and taxi route to ensure that they are clear of 
obstructions such as chocks, fire extinguishers, etc.  Look at your aircraft from 
some distance away to see if it is sitting in a level attitude and to note its 
configuration.  Carry out the Pre-External Check as described in the Grob Check 
List and then walk around the aircraft in a clockwise direction and carry out the 
External Check as given in the Check List.  The pre-flight inspection will involve 
removal of various equipment including the pitot cover, engine tent (in the 
winter), and chocks. These must all be stowed as directed by your instructor. 
Additionally in the winter, you must ensure that the winter kit is installed and 
secure as per the diagram (Figure 3-1).Your instructor will accompany you for the 
first few walk-arounds to point out the detailed features for which to look.   

 
Figure 3-1.  Winter Kit 

 
2. During the Pre-External or External Checks you may notice a defect on 
the aircraft.  If this is the case, secure the aircraft then report the defect to either 
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an instructor or the operations personnel.  An entry will need to be made in the 
aircraft journey logbook at the bottom of the page describing the nature of the 
defect.  The aircraft then becomes unserviceable and must be fixed prior to being 
flown again. If you encounter a problem during the flight, tell an instructor or the 
operations personnel (after landing) that the aircraft is unserviceable.  Again the 
aircraft journey logbook will have to be annotated accordingly at the bottom of the 
page and the aircraft cannot be flown again until it is fixed.  You may encounter a 
situation when, due to your limited amount of experience, you are unable to 
determine whether there is a defect on the aircraft or not.  If this happens during 
the pre-flight inspection, consult the operations personnel or an instructor who 
will be able to advise you.  If this happens during a solo flight, there is a qualified 
flying instructor in the tower whom you can consult for advice.  
 
 
PRE-START AND START CHECKS 
 
3. The Pre-Start Check and the Start Checks are to be carried out as 
described in the Grob Check List.  During the start, your feet should be on the 
brakes with one hand on the magneto switch and one hand on the mixture. Keep 
the power low, around 1000 - 1200 RPM.  This is to provide a quick shutdown 
capability if the brakes fail or inadvertent movement of ground crew towards the 
propeller is observed. 
 
 
PRE-TAXI CHECK  
 
4. After the ground crew is clear of the aircraft and warm-up power of 1000 - 
1200 RPM is set, carry out the Pre-Taxi Check as described in the Grob Check 
List.  All internal checks should be completed and the necessary radio 
communication with air traffic control established before moving away from the 
aircraft parking line.  The appropriate radio communication procedures to obtain 
taxi clearance are outlined in CWATC Flying Orders.  
 
 
TAXIING 
 
5. Taxiing is the controlled movement of the aircraft on the ground, using its 
own power.  Regulating engine power with the throttle controls initial movement 
and forward speed.  Directional control is obtained by use of the nose-wheel 
steering with the rudder pedals. The wheel brakes are used to help slow or stop 
the aircraft but may also be used to turn more sharply. 
 
6. When taxiing the aircraft, rest your heels on the floor with your instep on 
the base of the rudder pedals.  If braking is required, slide your feet up to apply 
toe pressure to the top of the rudder pedal.  The left hand should be used to 
handle the throttle and the right hand, the control stick. 
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7. More power is required to start the aircraft in motion than to keep it moving 
because extra power is needed to overcome inertia.  Once the aircraft is moving 
the throttle will need to be reduced to avoid accelerating to an unmanageable 
speed.  Normal taxiing speed on the ramp or in congested areas is about the 
speed of a brisk walk, or slower if conditions dictate.  When clear of the ramp and 
conditions permit, taxiing speed may be increased to a jogging pace. When 
regulating speed with power, make small throttle adjustments.  Avoid the 
tendency to taxi with too much power, as this will necessitate continual use of 
brake to keep the speed acceptable and will result in brake overheating.  Reduce 
the throttle to idle before applying any brake.  Do not use power against brake.   
When the aircraft is stopped, apply the parking brake and adjust the throttle to 
1000 - 1200 RPM. 
 
8. Turns should generally be accomplished using the rudder pedals to 
actuate the nose-wheel steering.  If a sharper turn is required than can be made 
with the nose-wheel steering alone, the wheel brakes can be used independently 
to establish the degree of turn desired.  If this becomes necessary, ensure the 
inside wheel is kept rolling.  Any attempt to pivot the aircraft about a locked wheel 
is likely to damage the tire, wheel, or gear leg.  A small increase in engine power 
will be needed to offset the braking action applied.  Lead the turn as the nose-
wheel steering on the Grob has limited travel (only 10-degrees of travel). 
 
9. Anticipation of the time required for any change of speed or direction is an 
important aspect of good taxiing.  For example, the driver of a car does not wait 
until he is fully around a corner to start turning the steering wheel back to go 
straight ahead, but instead he starts turning the wheel back before the turn is 
complete.  When taxiing an aircraft, anticipate checking a turn before it is 
complete.  Anticipate reducing power for normal taxi speed as soon as the 
aircraft begins to move, etc. 
 
10. The direction and strength of the wind is an important consideration when 
taxiing.  Because of the effect of the wind on the side of the fuselage and fin most 
aircraft have a tendency to turn into wind.  In strong winds it is easier to taxi into 
wind than crosswind or downwind.  The Grob, with its wide track and nose-wheel 
steering is very stable on the ground.  Difficulty maintaining directional control 
with nose-wheel steering alone may be experienced if the surface winds are in 
excess of 10 knots, therefore use differential braking technique combined with 
nose wheel steering to improve control.  To improve handling and safety in 
strong winds, position the controls as seen in Figure 3-2. 
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Figure 3-2.  Position of Controls During Taxi 

 
11. The use of engine power should be minimized near the parking line to 
prevent the danger of the propeller slipstream damaging other aircraft. When the 
aircraft is in motion, be alert and look around to make sure that the wings are 
going to clear all obstructions. If any doubt exists in your mind, stop. Have 
someone guide you past the obstruction. If no help is available, advise the tower 
of your situation; shut down the engine and let the ground crew move the aircraft. 
Never take a risk while taxiing! 
 
 
TAXI PROCEDURE 
 
12. After obtaining taxi instructions from ground control, re-check your 
altimeter, ensure that the winds are within limits, and the taxi route is clear in 
your mind.  When leaving the parking line, do a brake check as follows: 
 

a. Do a good look around before leaving the line; 
 
b. Release the parking brake by pushing down of the parking brake 

lever and moving it to the release detent; 
 
c. Allow the aircraft to move forward slowly one half aircraft length 

using the throttle if necessary; 
 
d. Maintain directional control with nose-wheel steering; and 
 
e. Close the throttle and apply the brakes, checking for even and 

equal braking action. 
 
13. The gyro instrument check should be carried out in designated locations 
when well clear of other aircraft or obstacles.  The instruments checked are the 
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Turn and Slip (T&S), Electronic Horizontal Situation Indicator (EHSI), 
Compasses, Airspeed Indicator (ASI), Electronic Attitude Director Indicator 
(EADI), and standby Attitude Indicator (AI).  This check appears in your checklist 
under the TAXI CHECK as Flight Instruments. 
 
Doing a gentle S-turn and observing that the instruments react as follows: 
 

a. Turning right: 

(1) Needle right; 

(2) Ball left; 

(3) EHSI: increasing; 

(4) Compass: increasing; 

(5) ASI: zero; 

(6) EADI: steady; and 

(7) Standby AI: steady. 

b. Turning left: 

(1) Needle left; 

(2) Ball right; 

(3) EHSI: decreasing; 

(4) Compass: decreasing; 

(5) ASI: zero; 

(6) EADI: steady; and 

(7) Standby AI: steady. 
 
The direction of turns may be interchanged as space permits. Ensure that the 
area is clear before you turn (see Figure 3-3). 
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Figure 3-3. Instrument Checks While Taxiing 
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SAFETY IN TAXIING 
 
14. When manoeuvring on the ground, always make certain that the intended 
ground path is clear of obstructions.  Watch for such obstacles as battery carts, 
fire extinguishers, and chock racks.  Remember to allow room for the wings and 
tail to clear any obstacles during turns. 
 
15. Other important points to remember while taxiing an aircraft: 
 

a. Keep at least two aircraft lengths behind the preceding aircraft; 
 
b. Keep in radio contact with ground control; 
 
c. Obtain clearance and use caution in crossing active runways or the 

landing area; and 
 
d. Ensure that your propeller blast does not have unpleasant 

consequences, such as affecting a taxiing helicopter that is behind 
you - use courtesy and common sense.  

 
 
RUN-UP CHECK 
 
16. After taxiing to the designated run-up area, select a spot near the edge of 
the hard surface and position the aircraft perpendicular to it so that the aircraft 
does not block traffic.  After making the turn, allow the aircraft to roll straight 
ahead slightly to make sure that the nose-wheel is straight.  When you are 
satisfied that the aircraft is properly positioned, do the Run-Up Check as detailed 
in the Grob Check List. 
 
 
POST-LANDING CHECKS 
 
17. After clearing the active runway, stop the aircraft and complete the Post-
Landing Check as detailed in the Check List.  Leave enough room behind or 
beside you for other aircraft clearing the runway. 
 
18. When taxiing back to the ramp, observe the same rules as when you 
taxied out. Use extreme caution when moving into the line and, when in position, 
proceed with the Shut-Down Check as detailed in the Check List.   
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CHAPTER 4  
PRIMARY AND SECONDARY 

 FLIGHT CONTROLS 
 
INTRODUCTION 
 
1. The first step in learning to fly is to understand the effect and use of the 
primary and secondary aircraft flight controls.  Your instructor will begin by 
demonstrating the effect of the primary flight controls and then will allow you to 
experiment with them yourself at a safe altitude.  Observe how each control 
affects the attitude of the aircraft and how the control feel and effectiveness is 
affected by the aircraft's airspeed.  Begin with small movements at first, but do 
not be afraid to use firmer and larger movements as your confidence develops. 
Your instructor will also demonstrate the use and effect of the secondary flight 
controls.  Watch for and try to observe the effects described in this chapter. 
Sometimes they are quite subtle, but the sooner you grasp the effect and use of 
the primary and secondary flight controls, the sooner you can begin to apply this 
knowledge to useful flight manoeuvres. 
 
 
THE FOUR FORCES ON AN AIRCRAFT 
 

 
Figure 4-1. Lift, Weight, Thrust, and Drag 
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2. An aircraft in flight is subject to four main forces: lift, weight, thrust and 
drag (see Figure 4-1).  It is up to the pilot to manipulate and control these forces 
to obtain the desired performance from the aircraft.  Most of the time, a pilot will 
be working to keep these forces in equilibrium. An object that is neither 
accelerating nor decelerating is in equilibrium.  A parked aircraft is clearly in 
equilibrium but so too is an aircraft in straight and level flight at a constant 
airspeed.  An aircraft in a straight climb or descent at a steady airspeed is also in 
equilibrium as no acceleration or change in direction is involved.  An aircraft 
doing aerobatics is not in equilibrium, nor is it in equilibrium if it is turning or 
changing airspeed. 
 
3. A pilot normally controls the lift force acting on an aircraft by adjusting the 
angle of attack of the aircraft with respect to the relative wind or airflow 
surrounding the aircraft.  The amount of lift produced by the aircraft is also 
dependant to a large degree on its speed through the air; greater speed giving 
more lift for a particular angle of attack.  A pilot normally decides what speed to 
operate the aircraft at and then selects the angle of attack that will give just 
enough lift to balance the weight of the aircraft.  Speed and angle of attack also 
determine the amount of drag on the aircraft and so the pilot selects a throttle 
position that will provide just enough engine power or propeller thrust to offset 
this amount of drag.  If excess power is used, the aircraft will transition to a 
climbing flight plan or accelerate and, if too little is used the aircraft will descend 
or decelerate.  If no power at all is available, such as in the event of an engine 
failure or in a glider, the pilot has no choice but to descend in order to maintain 
airspeed.  He can still vary his airspeed by adjusting the aircraft's angle of attack. 
 
4. Except in more sophisticated aircraft, a pilot unfortunately has no direct 
means of determining the angle of attack and must proceed by placing the 
aircraft in a given attitude with respect to some outside reference, this normally 
being the earth's horizon in visual flight operations.  Assuming the flight path 
remains constant then raising the nose of the aircraft with respect to the horizon 
will increase the angle of attack of the aircraft and lowering the nose will reduce 
the angle of attack. 
 
5. The relationship between lift and airspeed means that each airspeed has 
a corresponding angle of attack associated with it that will produce just enough 
lift to support the weight of the aircraft to maintain level flight.  The slower the 
aircraft flies, the greater the angle of attack must be and vice versa.  The angle of 
attack is always measured in relation to the airflow or relative wind striking the 
aircraft (see Figure 4-2).  For smaller angles of climb or descent, this means that 
an aircraft will fly at the same angle of attack in a climb, in level flight, or in a 
descent if its speed is kept constant.  The pilot will observe a different flight 
attitude in each case, but the angle of attack will be the same (see Figure 4-3). 

 



Manual of Flying Training 

Ph I Grob MFT_Version 2.1 Dated 09 March 2011 4-3 

 
Figure 4-2. Angle of Attack 

 

 
Figure 4-3. Angle of Attack, Constant Speed 

 
ATTITUDE FLYING 
 
6. The technique of controlling an aircraft by placing it in a known flight 
attitude and setting the throttle to a predetermined setting is known as 'attitude 
flying'.  In visual flight, the pilot determines the aircraft's attitude by reference to 
outside visual cues.  In instrument flight, the pilot refers instead to instruments 
carried within the aircraft to evaluate the aircraft's attitude.  In either case, the 
engine instruments are used to select a power setting in terms of engine RPM, 
manifold pressure, propeller torque, or some other measure of engine output. 
 
7. Once the aircraft has been positioned in the desired attitude and the 
power has been set, the pilot must hold the aircraft steady for a short period of 
time (usually a matter of a few seconds but sometimes longer) to allow the 
aerodynamic forces to stabilize.  A quick glance at instruments such as the 
airspeed indicator, altimeter, and vertical speed indicator will show if the aircraft 
is performing as desired.  For this reason, these instruments are often referred to 
as the 'performance instruments'.  If all flight parameters are satisfactory, then 
the pilot merely has to maintain attitude and power and the aircraft will continue 
in the desired flight condition.  If the aircraft has settled down at the wrong speed, 
or is climbing or descending when level flight is desired, then the pilot must 
readjust either the aircraft's attitude or power setting (or sometimes both) and 
then allow the aircraft to stabilize once more before reassessing its performance. 
This process is repeated continually during the flight. 
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8. Your instructor will demonstrate the various attitudes that you will need to 
know during the course and methods of making different types of performance 
corrections.  It is up to you to observe and remember the visual cues and 
references that will allow you to place the aircraft in a particular attitude quickly 
and precisely.  For instance, for the cruise attitude, the top of the instrument 
panel may appear to you to be one fist-width below the horizon during cruise 
flight (see Figure 4-4).  This reference point will be slightly different for each 
individual and will change for each individual and will change if you alter your 
seating position.  For this reason, always try to use the same seating position, 
seat cushions, and parachute to avoid changing a known set of references once 
you have learned them. 
 

 
Figure 4-4. Cruise Attitude 

 
 

PRIMARY FLIGHT CONTROLS OF AN AIRCRAFT 
 
9. The pilot controls an aircraft by using the primary flight controls to place it 
in a desired attitude and hold it there.  Unlike land-borne and most water-borne 
vehicles that are restricted to movement in a single plane, an aircraft has the 
ability to rotate about three different axes (see Figure 4-5) simultaneously.  Three 
different sets of primary flight controls are used, each affecting a different axis.  
These control surfaces can be brought into use either individually or in unison 
and are positioned strategically to give the best effect at all airspeeds.  Normally 
they are located as far away as possible from the centre of gravity (C of G) where 
their leverage can produce rapid and pronounced changes in attitude. 
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Figure 4-5. Axes of Flight 

 
10. The Elevator  - The Grob is equipped with a conventional horizontal 
stabilizer and elevator.  When the control stick is moved forward or backward, the 
elevator moves to a new position, effectively changing the camber or lifting 
properties of the horizontal stabilizer.  The change in lifting force at the tail 
causes the aircraft to move to a different angle of attack, which the pilot observes 
as a rotation about the lateral axis, which bisects the aircraft from wing tip to wing 
tip (see Figure 4-5).  Movement about this axis is referred to as rotation in the 
pitching plane.  A forward movement of the stick causes the aircraft nose to 
move downward as observed by the pilot.  A backward movement of the stick 
causes the nose to move upwards.  Note that these movements are relative to 
the pilot's position in the cockpit and may not correspond to the aircraft's 
movements relative to the earth. 
 
11. The Ailerons  - The ailerons are situated at the outer trailing edge of each 
wing.  They are moveable surfaces hinged to the rear of the wing and are 
actuated in unison by sideways movement of the control stick.  Deflecting the 
ailerons alters the camber of the left and right wings differently and the resulting 
imbalance in wing lift causes the aircraft to rotate about the longitudinal axis 
which extends lengthwise through the fuselage from the nose to the tail (see 
Figure 4-5).  Movement about the longitudinal axis is referred to as rotation in the 
rolling plane or 'rolling'. Moving the stick towards the right wingtip will cause the 
right wing to lower which would be referred to as rolling to the right.  The opposite 
motion causes a roll to the left.  The larger the movement of the control stick, the 
more rapid the rolling motion will be. 
 
12. A further effect of the ailerons is 'adverse yaw' or 'aileron drag'.  Deflecting 
an aileron downwards to give more lift and so raise the wingtip will cause added 
induced drag on that wing.  Conversely the down-going wing will experience less 
drag than normal.  The net effect is to cause a momentary yaw away from the 
down-going wing, which is opposite to the direction in which the aircraft will 
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normally turn.  Adverse yaw is considered an undesirable side effect and design 
measures are used to reduce it in most modern aircraft.  Small amounts of 
rudder used in coordination with the ailerons will compensate easily for adverse 
yaw in the Grob and almost all other aircraft.  Adverse yaw is most noticeable 
when abrupt use is made of the ailerons.  In gentle rolling manoeuvres, adverse 
yaw is almost unnoticeable. 
 
13. The Rudder  - The rudder is the moveable vertical surface on the tail of 
the aircraft. It is controlled by motion of the rudder pedals.  The connecting 
linkage to the pedals is arranged such that pressure on the right pedals causes 
the rudder to move to the right.  The change in camber of the vertical stabilizer 
provides a sideways force to the left at the aft of the aircraft, which causes 
movement about the normal or vertical axis, which extends vertically through the 
aircraft's C of G (see Figure 4-5).  The pilot will observe the nose of the aircraft 
moving to the right.  Similarly, by putting pressure on the left pedal, the nose 
moves to the left. The aircraft is said to yaw when rotating about its vertical axis, 
this in itself is generally unwanted, and the rudder is used more often to correct it 
and not initiate it. 
 
14. When the rudder is used to yaw the aircraft, the advancing wing will have 
a greater airspeed than the retreating wing, thereby creating a lift differential 
between the two wings.  This lift differential will cause a rolling moment towards 
the retreating wing.  This tendency of the aircraft to roll in the direction of applied 
rudder is an example of 'proverse roll'. 
 
 
EFFECT AND USE OF THE PRIMARY CONTROLS 
 
15. When a control surface is moved out of its streamlined position, the air 
flowing past it causes a pressure differential on the control surface, which will 
tend to return it to the streamlined position.  This results in a force or pressure 
that can be felt on the stick or rudder pedals.  The greater the airspeed, the 
greater the airflow over the control surface, and so the greater the effect the 
control surface will have on the aircraft's attitude.  Also, a greater force will be 
required to move the controls.  At higher speeds the controls must be handled 
with care to avoid over-controlling or over-stressing the aircraft.  At low speeds, 
the controls have relatively little effect and can be re-positioned with light 
pressures. 
 
16. When a control surface is moved out of its streamlined position, it initiates 
a rotation around one of the axes of the aircraft, which will continue until a 
counteracting aerodynamic force is developed by the aircraft.  In the case of the 
elevator and rudder, a pitch or yaw change will result which will continue as long 
as the control surface is held in the deflected position, or until a counteracting 
aerodynamic force develops due to the change in the attitude and airspeed of the 
aircraft.  In the case of the ailerons, no counteracting force appears and rotation 
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about the longitudinal axis will continue as long as the ailerons are deflected.  For 
example, when you apply aileron to start a turn, the control stick must be 
returned to the neutral or centre position when the desired banked attitude has 
been reached, otherwise the rolling motion will continue past the desired banked 
attitude. 
 
17. Your instructor will demonstrate the effect and use of the flight controls in 
various attitudes of flight and at various airspeeds.  Think of yourself as the pivot 
point about which all changes of attitude or movements occur.  Also, you must 
realize that a single control movement alone is rarely sufficient to perform a 
manoeuvre.  In order to fly an aircraft efficiently, the controls must be used 
together in coordination, and the pressures must be applied smoothly and 
evenly.  Rough or erratic movements of the controls will cause the aircraft to 
react accordingly and should be avoided. 
 
18. The Rudder Pedals  - The feet should be comfortably positioned on the 
rudder pedals with the weight of the feet supported by the heels on the floor.  
This will allow a better sensitivity of touch in the balls of the feet.  Slide your heels 
along the floor until the balls of the feet rest on the rudder pedals.  Do not let your 
legs or feet become tense.  Apply sufficient pressure as required to eliminate 
yaw. 
 
19. The Control Stick  - The control stick should be held lightly in a relaxed 
and comfortable manner in the same way you might hold the steering wheel of a 
car. Do not grab or squeeze it.  It is important that your arm and hand be relaxed 
so that you may feel any pressure transmitted from the control surfaces.  Except 
during aerobatics or other high wing-loading manoeuvres, the control forces or 
pressures should be applied with the fingers. 
 
 
SECONDARY CONTROLS OF AN AIRCRAFT 
 
20. In addition to the primary flight controls that affect the movement of the 
aircraft about the three axes, several secondary controls are provided to aid in 
operation of the aircraft.  The secondary controls are designed to fill other 
purposes but do have an indirect affect on the movement of the aircraft about the 
three axis of flight which must be anticipated and compensated for. 
 
21. Flaps  - The flaps are situated on the trailing edge of the wings inboard of 
the ailerons.  When the flaps are deployed, they change the effective camber of 
the wing's airfoil and so alter the lift and drag characteristics of the aircraft.  With 
a small angle of deployment, the lift of the wing increases significantly with only a 
small increase in drag.  As the flaps are extended further, the lift stops increasing 
and becomes essentially constant but the drag on the aircraft increases greatly. 
The flaps are primarily employed during the approach and landing phases of 
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flight to increase both lift and drag, and thereby allow a greater degree of glide 
path control on approach, and lower touch down speeds. 
 
22. Extending, retracting and confirming flap settings must always be done in 
a disciplined manner. Many pilots have extended the flaps without adequate 
diligence resulting in over-speeding the flaps. When this happens, damage can 
occur, and an inspection of the airplane is required upon landing. The flaps have 
limitations, and adherence must be paid to these. The maximum speed with flaps 
extended up to the Take-Off setting is 150 knots. Beyond this setting, the 
maximum airspeed is 114. When extending the flaps, always call the indicated 
airspeed prior to touching the flap handle. This will ensure that your instructor is 
aware of your intent; focus your attention and minimize the chance that you will 
exceed flap limitations. When confirming the flap setting, refer to the flap setting 
indicator. Additionally, the flap position must be confirmed by looking at the flaps 
prior to takeoff. 
 
23. In addition to changes in the lift and drag produced by the wing flaps, the 
different pressure distribution on the airfoil causes a movement in the centre of 
pressure which disturbs the aerodynamic force balance about the aircraft's lateral 
axis resulting in a pitching motion.  If the flaps are extended without an 
adjustment in aircraft attitude, the sudden increase in lift will cause the aircraft to 
'balloon' upwards or climb.  If a pilot wishes to maintain a constant flight path 
while extending the flaps, he must consciously adjust the pitch attitude down as 
each degree of flap is selected (see Figure 4-6).  As usual, this effect is more 
pronounced at higher speeds.  Similarly, retracting the flaps quickly will cause a 
corresponding loss of lift from the wings.  Unless an appropriate compensating 
increase in angle of attack is made, the aircraft is likely to suddenly lose altitude. 
However if the aircraft was already close to the stalling angle of attack, 
increasing the angle of attack may cause the stalling angle to be exceeded with 
an even greater loss of altitude or possibly a loss of aircraft control resulting. 
Thus extra care must be used when retracting the flaps in flight, especially when 
close to the ground. 
 

 
Figure 4-6. Flap Extension Pitch Attitude 

 
24. Trim  - The trim tabs on the Grob are small moveable surfaces located on 
the trailing edge of the right hand elevator, left aileron and the rudder.  These 
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tabs move opposition the direction of the control and apply a force to minimize 
pressures on these controls.  The trim tabs can be used to cause the control 
surface to remain in a desired position, eliminating the need for the constant 
application of pressure on the control stick or rudder.  This reduces fatigue and 
improves accuracy.  To trim the aircraft, the desired control pressure that is 
required is “trimmed off” through brief operation of the appropriate trim switch in 
the direction of the applied pressure.  Simply tapping the switch will yield no 
effect as the motor has no time to move the surface.  Fine trimming can be done 
with one-second trim switch deflection. 
 
25. Elevator Trim  may be operated either mechanically using the trim wheel 
or by using the switch located on top of the control stick.  Pressing the switch 
forward will cause a “nose down” trim input to relieve forward pressure on the 
stick.  Pressing the switch aft will cause a “nose up” trim input relieving back 
pressure on the stick.  All stabilized wings level flight conditions should be 
accomplished with precise elevator trim. 
 
26. Aileron Trim may be operated by left/right pressure on the trim switch 
located on top of the control stick.  This trim should be used to remove left or 
right pressure on the stick to maintain wings level during stabilized wings level 
cruise flight. 
 
27. Rudder trim may be adjusted by moving the rudder tr im switch in the 
direction of desired pressure.  This trim should be used to eliminate the need 
to hold rudder input in straight flight for prolonged periods. 
 
28. Throttle  - The throttle in the Grob, as in an automobile, affects the power 
output of the engine.  Opening the throttle by moving it forward causes the 
engine power to increase which results in an increase in the thrust being applied 
to the aircraft.  In addition to adjusting the thrust applied to the aircraft, a change 
in throttle or power setting will also affect the balance of the aircraft about the 
pitch, yaw, and roll axes.  Rough or abrupt throttle movement can damage the 
engine and propeller.  Full throttle movements in either direction should be done 
in no less than three seconds. 
 
29. The Grob has a hydraulically adjusted variable pitch, constant speed 
propeller and therefore the engine RPM will not change whenever the airspeed of 
the aircraft at a constant power setting changes such as when a climb or descent 
is entered.  The technique for setting engine power is to select an approximate 
Manifold Pressure (MP) (inches) setting initially, then later when the airspeed has 
stabilized, a further small throttle adjustment should be made as required to 
obtain the airspeed required.  Once the desired airspeed has been reached and 
stabilized, the Manifold Pressure will remain constant until the attitude or power 
setting is altered. 
 
30. Pitch Changes  - Because higher power settings increase airflow over the 
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elevator, and therefore increase elevator effectiveness, adding power creates a 
nose up pitching moment.  Conversely, reducing power will create a nose down 
pitching moment.  These tendencies must therefore be compensated for with an 
appropriate stick input. 
 
31. Slipstream Effect  - The high-speed rotation of the propeller gives a 
corkscrew motion to the slipstream.  Because of the clockwise turning of the 
propeller, the slipstream strikes the fin and rudder slightly from the left.  This 
effective angle of attack causes a tail force to act to the right and so the nose will 
yaw to the left.  When operating at high power setting and/or slow airspeeds 
(such as in a climb) the right rudder must be applied to eliminate yaw.  In low 
power/high airspeed situations, the left rudder must be used to eliminate yaw 
(see Figure 4-7). 

 
Figure 4-7.  Yaw - Slipstream Effect 

 
32. Gyroscopic Effect  - Aircraft propellers are subject to the principle of 

gyroscopic precession.  This means that when a force is applied to a propeller, it 
acts at a point 90 degrees from where the force was actually applied.  With the 
clockwise propeller rotation of the Grob, if the nose is lowered quickly a force is 
effectively at the right side of the propeller arc, and a yaw to the left ensues.  The 
amount of precession is related directly to the rate of change of attitude. In other 
words, the gyroscopic action of the propeller is present only when the pitch 
attitude is changed and its effect is proportional to the rate of change.  For 
example, if the nose is lowered rapidly, the gyroscopic action is very evident; if 
the nose is lowered slowly and smoothly, gyroscopic action is barely noticeable.  
Gyroscopic effect is not confined to change of attitude in the pitching plane, but 
has an equal effect when the aircraft is yawed about its vertical axis.  A right yaw 
produces a nose down pitch, for example (see Figure 4-8). 
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Figure 4-8.  Gyroscopic Effect 
 
33. Asymmetric Blade Effect  - Another propeller effect is related to the angle 
of attack that the individual propeller blades make with the air stream.  If the axis 
of rotation is closely aligned with the airflow, then the blades meet the airflow at 
the same angle and produce a similar lift or thrust force.  If the aircraft is at a high 
angle of attack, as in during slow flight, the angle the propeller axis or rotation 
makes with the airflow will place the down-going blade at a higher angle of attack 
than the up-going blade and produce more lift.  In the Grob, this means that the 
right side of the propeller will produce more thrust than the left side resulting in a 
yaw to the left.  This effect is sometimes called 'P-effect' and occurs when the 
aircraft is at a relatively high power setting and large angle of attack (see Figure 
4-9). 
 

 
Figure 4-9.  Ascending Blade 
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34. In summary, increasing power will normally cause a yaw to the left in the 
Grob.  The pilot can compensate for this effect by applying right rudder while 
adding power. 
 
 
ANCILLARY ENGINE CONTROLS 
 
35. The throttle is considered to be not only an engine control but also a 
secondary flight control because it can have an indirect effect on the attitude of 
the aircraft.  There is one control; however, that does affect the operation of the 
engine directly:  mixture control. 
 
36. Mixture Control  - The mixture control, in addition to incorporating an idle 
cut-off feature for engine shutdown, can be used to manually lean the fuel-air 
mixture.  The mixture control must be maintained in the airfield elevation position 
for normal PFT operations unless setting is required for cross-country flights. 

 
Leaning is used to overcome rough running and to get either best power from 
the engine or best economy for endurance, is achieved by adjusting the 
mixture, but only enough to obtain smooth engine operation. See the Grob 
POH Article 4.11 or AOIs and EDM930 manual for more info on leaning 
procedures 
 

37. Propeller Lever  – The prop lever controls the RPM of the engine while in 
flight.  While on the ground it should be set to full fine (lever full forward), then 
after take-off, you will need to set the RPM to 2400-2500.  Except in an 
emergency or during cross-country flying, you will not be using this control for the 
rest of the flight. 
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CHAPTER 5  
STRAIGHT-AND-LEVEL FLIGHT,  
CLIMBING AND DESCENDING 

 
INTRODUCTION 
 
1. An essential flying skill is that of straight-and-level flight in which the 
aircraft maintains a constant heading, altitude, and airspeed.  Most aircraft 
actually spend most of their time in the air in straight-and-level flight, even those 
designed for extreme manoeuvrability such as fighter aircraft.  You will find that 
accurate straight-and-level flight is the key to effective circuit flying and, later on, 
to aircraft navigation.  The ability to quickly achieve straight-and-level flight and 
then maintain it is therefore an important one for you to master early in your 
training.  Do not assume that straight-and-level flight is simple or easy to 
accomplish, for achieving and maintaining the correct balance of forces on the 
aircraft requires careful attention to precise attitude flying and a sensitive touch 
on the controls. 
 
2. A closely related and equally necessary skill is the ability to change an 
aircraft's attitude in an efficient and controlled manner and thus be able to select 
the desired approach path in the circuit.  Here, attention to secondary control 
effects will become important as well as the application of proper attitude flying 
techniques. 
 
 
STRAIGHT-AND-LEVEL FLIGHT 
 
3. To achieve straight-and-level flight, the aircraft must first be placed at an 
angle of attack that will provide sufficient lifting force at the desired airspeed to 
offset its weight while the throttle must be set to provide just enough power to 
offset the resulting drag; meanwhile the wings must be kept level and the rudder 
must be applied to eliminate yaw to avoid a change in heading.  These conditions 
must then be carefully maintained to avoid drifting off heading, altitude or 
airspeed.  It is a common practice to select a particular engine power setting as 
the primary or 'cruise' power setting for extended straight-and-level flight and 
simply accept the resulting airspeed.  However, during your primary flying 
training, you will generally be striving to maintain a specific airspeed, depending 
upon the manoeuvre or phase of flight you are endeavouring to complete.  For 
straight-and-level flight during upper air work in the primary flying training area at 
Southport, the desired speed is usually 120 knots IAS.  This speed will generally 
require a power setting close to 19 to 20 inches of manifold pressure and 2400 
RPM.  The amount of power required will depend on altitude and temperature 
and will be closer to 16 inches during the winter. 
 
4. Your instructor will begin by demonstrating the correct pitch attitude to 
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place the aircraft in to achieve level flight at the cruise power setting.  
Remember, you must observe the relationship of one or more reference points 
on the aircraft with the horizon to develop a precise attitude reference (see 
Figure 5-1).  When the aircraft is stabilized in the desired pitch attitude, then the 
trim should be adjusted to neutralize any pressures that you are holding on the 
stick.  The throttle should be set initially to the approximate cruise power setting 
of 19-20 inches of manifold by reference to the aircraft MP gauge.  After the 
aircraft has been stabilized in level flight for a short period of time, crosscheck 
the airspeed indicator to ensure the aircraft has stabilized at the desired 
airspeed.  If not, a small adjustment of the throttle may be required to stabilize at 
precisely the desired airspeed.  You should make note of the precise manifold 
pressure at this point, so that it may be used as a reference when re-stabilizing to 
straight-and-level flight from subsequent manoeuvres. 
 

 
Figure 5-1.  120 Knot Cruise Attitude 

 
5. To achieve straight flight, the wings must be held level with the horizon by 
positioning the aircraft about its longitudinal axis with the ailerons.  It is important 
to learn to assess the aircraft's bank by comparing the dash and cowling of the 
aircraft relative to the horizon.  Initially, it may help to confirm the wings level 
attitude by looking at the wing tips to confirm that they are an equal distance 
below the horizon.  You may also find it helpful to use a visual reference on the 
ground to help control your heading.  Choose a suitable reference point and 
check periodically that the aircraft continues to progress towards it.  Remember 
that the actual track that the aircraft makes across the ground may be slightly 
different from the direction in which the aircraft is pointed because of the effect of 
the wind at your altitude. 
 
6. In addition to ensuring that the wings are level, the aircraft's longitudinal 
axis must be aligned with the relative airflow so that the aircraft is not yawing.  
The rudder alone is rarely used to effect directional changes, but should be used 
to eliminate yaw at all times.  If you are quite sure the wings are level but the 
aircraft seems to change heading slowly, the aircraft may be yawing.  In yawed 
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flight the airflow will develop a net sideways force on the aircraft which will cause 
a wings level but curved flight path.  In this case the ball in the turn-and-slip 
indicator will tend to lag behind the aircraft and so will be displaced to one side.  
The corrective action is to apply just enough rudder pressure to bring the ball 
back to the centre of the glass tube. 
 
7. To attain precision in straight-and-level flight, your attention must be 
shifted continually between the visual attitude references you have selected, 
lookout for other aircraft and the aircraft performance instruments.  Do not 
attempt to concentrate on only one factor and exclude the other two from your 
crosscheck.  During your lookout, include a regular check of the aircraft's attitude.  
An occasional glance inside at the altimeter and vertical speed indicator will 
determine if the aircraft's pitch attitude is correct.  If you are gaining or losing 
altitude, look towards the nose to readjust your selected reference points in 
relation to the horizon and then hold the aircraft in the new attitude while you 
scan for other aircraft.  After a few seconds, re-check the altimeter and vertical 
speed indicator to see if your pitch correction has been sufficient. 
 
 
ADVICE FOR STRAIGHT-AND-LEVEL FLYING 
 
8. The relaxed weight of your arm acting on the control stick may be 
sufficient to displace the ailerons, causing one wing to drop, usually the right 
wing.  A turn will result and, if you do not notice the low wing, the turn can be 
mistaken for yaw and opposite rudder applied to stop the aircraft from turning.  
This is known as 'cross-controlling'; it is an uncomfortable and unnatural 
condition of flight.  Resting you arm on your thigh and frequently checking the 
position of the wing tips in relation to the horizon will help prevent this situation 
from developing. 
 
9. Straight-and-level flight requires almost no pressure on the controls, 
provided the aircraft is properly trimmed and the air is smooth.  However, when 
the air is rough and you are flying through updrafts of varying intensities, the 
aircraft's attitude may change with each 'bump'.  Do not try to fight the controls to 
prevent these bumps; just make smooth adjustments in the aircraft's attitude as 
required. 
 
10. After you have had some practice in the straight-and-level attitude and you 
have learned to check visual references properly, you will be able to establish the 
correct attitude in a few seconds.  You will learn to look around quickly and to 
establish pitch, bank, and direction simultaneously.  Power changes and trim 
techniques will become second nature to you. 
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CHANGING AIRSPEED 
 
11. The next situation that will be encountered is the need to change airspeed 
in level flight.  Recall that a change in airspeed will require a change in angle of 
attack to maintain the appropriate amount of lift from the aircraft and a change in 
power setting to compensate for a different amount of drag.  Taking the cruise 
pitch attitude and throttle setting as a starting reference, flying faster will require a 
nose down attitude change and more power, while reduced speed will require a 
nose up attitude and less power. 
 
12. As a rough guide, the Grob will require a change in throttle setting of 1 
inch of manifold pressure for a five-knot airspeed change.  With experience you 
will come to know what power setting will give the desired aircraft performance 
for each stage of flight.  The final power setting after a speed change can be 
estimated quite closely, however simply adjusting the throttle to the new setting 
and quickly placing the aircraft in a new pitch will not likely produce the desired 
result. 
 
13. An aircraft cannot instantly accelerate or decelerate to a new speed and 
so will take a noticeable period of time to accomplish the speed change.  The 
required change in the angle of attack of the aircraft must therefore take place 
progressively over a similar period of time to ensure that lift and weight remain in 
balance to keep the aircraft in level flight.  The necessary stick pressure must be 
applied and, ideally, the trim reset to keep the stick forces to a minimum 
throughout the speed change.  Remember that the power application will have a 
secondary effect on the pitch trim of the aircraft.  As previously mentioned, the 
application of power will result in a nose up tendency and the aircraft will start to 
climb unless a slight forward pressure to the control stick is applied. 
 
14. As the airspeed changes, the rudder trim tab will also change in 
effectiveness and so an additional progressive change in rudder pressure will be 
called for to prevent yaw.  For instance, an increase in throttle will initially require 
right rudder pressure to prevent yaw however the required pressure will slowly 
decrease as the airspeed begins to increase.  Looking straight ahead and 
keeping the nose or some other forward reference point of the aircraft fixed on a 
particular point on the horizon will assist in preventing yaw during an airspeed 
change. 
 
15. For small speed changes, a simple readjustment of the power setting in 
accordance with the 1 inch of manifold pressure equals five knots formula will be 
sufficient.  For large airspeed changes exceeding 15 knots it is better to use a 
large initial power change to accomplish the speed change more rapidly and then 
make a final small adjustment to maintain the desired speed.  For instance, when 
accelerating from slow flight to cruise speed, initially apply full throttle, wait for the 
airspeed to approach the expected cruise speed, and then reduce the throttle to 
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the cruise power setting.  Large power changes will require significant rudder 
inputs to prevent yaw but this effect can be easily handled with practise. 
 
 
CLIMBS AND DESCENTS 
 
16. A climb or descent will generally involve a change in power setting and an 
airspeed change but must also incorporate a change in pitch attitude that will 
result in the desired airspeed being achieved in a climb or descent instead of 
level flight.  Many combinations of airspeed, climb or descent rate, and power 
setting can be used but in practice only a few are employed regularly during the 
primary flying training course.  These particular flight paths are described in the 
following sections. 
 
 
CONSTANT SPEED CLIMBS AND DESCENTS 
 
17. After a change in power setting in level flight, it is possible to maintain a 
constant airspeed by adjusting the aircraft's pitch attitude to compensate for the 
increase or decrease in power by entering a climb or descent.  In this instance 
the pitch change is made simultaneously with the power change while small 
rudder inputs are used to offset the change in aircraft torque.  A large change in 
power will require a large change in pitch attitude resulting in a more rapid climb 
or descent and a small power change a smaller pitch change giving a more 
gradual change in altitude.  The power change that will result in a particular rate 
of climb or descent may be estimated from the formula of 1 inch of manifold 
pressure equals 100 feet per minute (FPM) climb or descent.  Thus from level 
cruise flight, a power reduction of 4 inches of manifold pressure could be 
expected to give a descent of approx 400 FPM if cruise airspeed is maintained. 
 
 
NORMAL CLIMB AND LEVEL-OFF FROM THE CLIMB 
 
18. A normal climb is made using a power setting and airspeed that will give a 
reasonable rate of altitude gain coupled with a nose attitude suitable for ample 
lookout for safety.  The climb speed must also be chosen to give enough airflow 
for cooling the engine in climbing flight.  In the Grob, a normal climb is made at 
100 knots using full power. 
 
19. To establish a climb from straight-and-level cruising flight, proceed as 
follows: 
 

a. A - Adjust your attitude to the 100 knot climb attitude using visual 
references (see Figure 5-2). 
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Figure 5-2.  Normal Climb 

 
b. P - Allow the airspeed to decrease and as it approaches 100 knots, 

add full power. 
 
c. T - Trim the pressure from the control stick. 

 
A simple reminder is the letters A - P - T for Attitude, Power, and Trim.  
Remember to eliminate yaw as required with the rudder and make pitch changes 
with the elevator assisted with the trim.  It is not necessary to wait for 100 knots 
to commence trimming.  Trim should be used throughout the procedure as 
required to eliminate unwanted stick pressures. 
 
20. The level off from the climb follows a very similar, and just as simple, 
format.  This procedure is started 20 feet before the desired altitude and is as 
follows: 
 

a. A - Twenty feet before the desired altitude, apply slight forward 
pressure to start the nose moving smoothly downwards.  As the 
airspeed increases, progressively lower the nose to the level flight 
120-knot attitude.  A small amount of nose down trim applied at this 
time will aid in holding the proper attitude. 

 
b. P - Approaching the desired airspeed (usually cruise airspeed) 

adjust the power to that required for the new condition of flight. 
 
c. T - Make a final TRIM adjustment to maintain level flight. 
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Eliminate yaw, as required, throughout the procedure.  Again we have the letters 
A-P-T. 

 
 
DESCENTS AND LEVEL-OFF FROM DESCENTS 
 
21. At Canadian Wings Aviation Training Centre, two different types of 
descent are normally used; the glide and the cruise descent.  The glide is done at 
90 knots with the throttle set at idle and is not recommended for long periods of 
time.  The cruise descent is done at normal cruise airspeed, and any power 
setting below normal cruise may be used, depending on the desired rate of 
descent. 
 
22. Glide Entry  - To enter a glide, proceed as follows: 
 

a. P - Reduce the power by closing the throttle to the IDLE position.  
Maintain level flight by progressively adjusting the attitude and 
trimming as required. Eliminate yaw as required. 

 
b. A - As the airspeed approaches 90 knots, lower the nose to the 

glide attitude (see Figure 5-3). 
 

 
Figure 5-3.  Glide Attitude 

 
c. T - Trim the aircraft. 

 
This time we use the letters P - A - T to remind us of the proper procedure.  
Eliminate yaw throughout. 
 
23. Engine availability should be confirmed every 1000 feet during a glide. To 
do this, smoothly apply a little power to ensure the engine is still running, then 
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close the throttle and continue the glide attitude. 
 
24. Level-Off from a Glide.  To level off from a glide, start the procedure 100 
feet above the desired altitude and proceed as follows: 
 

a. P - Open the throttle smoothly to full power while maintaining the 
descent attitude and trim as required; a rather large amount of 
forward pressure on the stick will be required due to the combined 
effect of the nose-up pitching tendencies with an increase in power 
and an increase in airspeed (remember, you are accelerating from 
90 knots to cruise airspeed); 

 
b. A - Approaching the desired altitude, gradually adjust the nose of 

the aircraft to the cruise attitude.  Once the aircraft accelerates to 
cruise airspeed, the throttle will have to be adjusted to normal 
cruise power setting; 

 
c. T - Trim the aircraft for cruise; and eliminate yaw throughout 

procedure. 
 
25. Cruise Descent Entry  - The cruise descent entry is the same as the glide 
entry except that, since the descent is done at cruise airspeed, power and 
attitude are adjusted simultaneously.  The aircraft is then retrimmed--hence P - A 
- T.  Any power setting lower than cruise may be used for a cruise descent; the 
lower the setting, the higher the rate of descent. 
 
26. Level-Off from a Cruise Descent - Before levelling off from a Cruise 
Descent, you must calculate the amount of feet above the desired altitude to start 
the level-off.  To do this, take 10% of the rate of descent as shown on the Vertical 
Speed Indicator (VSI) and start levelling off by that amount above the desired 
altitude.  For example, if your rate of descent is 1000' per minute, start your level 
off 100' above the desired altitude.  
 
Proceed as follows: 
 

a. P - Open throttle smoothly to cruise power; 
 
b. A - Simultaneously change the attitude to maintain cruise airspeed; 

and 
 
c. T - Trim the aircraft. 

 
27. In all the foregoing procedures trim is mentioned as the last item.  At 
times, considerable elevator pressure will be required.  Large elevator pressures 
should be trimmed off as required during the procedure to aid in accurate control 
but remember that there must be a final trim adjustment when the aircraft is 
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stabilized in the new condition of flight. 
 
 
ADVICE FOR CLIMBS AND DESCENTS 
 
28. When practicing climbs and descents, remember the following: 
 

a. Fly constant attitudes with visual references and use the airspeed 
indicator only as a crosscheck. Make all corrections by visual 
reference. 

 
b. Just as in level turns, keep a constant angle of bank; 
 
c. Prevent yaw with rudder; 
 
d. When gliding, remember to confirm the engine at least every 1000 

feet;  
 
e. Never climb or descend straight ahead for prolonged periods.  Do 

clearing turns and keep a good look-out; and 
 
f. Anticipate level-offs. 

 
 
AIRSPEED AND ALTITUDE CONTROL 
 
29. The ability to make coordinated corrections to altitude and airspeed is an 
essential skill to a military pilot.  It is important to understand that there is no 
direct, linear, or one-dimensional relationship between either power or attitude 
and the resulting altitude and airspeed.  Power does not directly control altitude 
or airspeed independent of attitude.  A particular power setting cannot achieve a 
desired result on the performance instruments unless the attitude of the aircraft is 
correctly set as well.  The effect that a certain attitude will have on an aircraft is 
similarly dependent upon the power setting.  Simply stated, the performance of 
the aircraft is a function of both power and attitude. 
 
30. Consider the example of an aircraft established in straight and level flight 
at a constant airspeed.  A pilot who wished to maintain altitude and accelerate 
would have to apply more power.  A pilot who wished to initiate a climb and 
maintain airspeed would also have to apply more power.  In the first case more 
power would be needed for a speed change; in the second case more power 
would be needed for an altitude change.  In the same manner, a pilot would 
reduce his power if he wished to descend, and he would also reduce his power if 
he wished to slow down. 
 
31. The pilot of the aircraft would be using an increase in power to accomplish 
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an increase in either altitude or airspeed.  A decrease in power would be used for 
a decrease in either altitude or airspeed.  The factor determining whether an 
aircraft will climb or accelerate (or both) when power is increased is what is done 
with the attitude of the aircraft in conjunction with that power application.  
Similarly, attitude will determine whether a power reduction will result in a 
decrease in altitude, airspeed, or both. 
 
32. If, for example, the pilot of an aircraft in straight and level flight at a 
constant airspeed wished to initiate a climb without gaining airspeed, he would 
apply power and raise the nose to keep the airspeed constant.  This would 
ensure that the extra power would be translated into increased altitude.  If the 
desire were to accelerate in level flight, then after power was added the pilot 
would have to progressively lower the attitude slightly as the aircraft accelerated 
to prevent it from climbing.  This would ensure that the power added would 
become an increase in airspeed.  If the attitude was placed somewhere between 
the attitudes required above, then the aircraft could both climb and accelerate 
with the extra power. 
 
33. In the same fashion, the pilot who reduced his power in order to descend 
would also have to adjust the nose down to maintain airspeed, and the aircraft 
would lose altitude.  A reduction in power followed by a progressive raising of the 
nose would be required to decelerate at a constant altitude.  If the nose is set 
somewhere between the attitudes required for constant airspeed or constant 
altitude, then both altitude and airspeed can be lost simultaneously as a result of 
the power reduction. 
 
34. It is clear, then, that an increase in power will result in an increase in 
altitude, airspeed, or both, depending on what is done with the attitude.  A 
decrease in power will result in a decrease in altitude, airspeed, or both, 
depending on what is done with the attitude.  Changing the pitch attitude of the 
aircraft (without a coordinated power change) has the effect of exchanging 
altitude for airspeed, or vice versa.  Raising the nose causes altitude to increase 
and airspeed to decrease, while lowering the nose has the opposite effect.  To 
look at it another way, a change in power changes the total energy that the 
aircraft has, while the attitude distributes that total energy between potential 
energy (altitude) and kinetic energy (airspeed). 
 
35. Because of this inter-relationship of power and attitude with respect to 
altitude and airspeed, it is essential that you learn to analyze both performance 
parameters (altitude and airspeed) before initiating any corrections.  The first 
thing to do upon noticing an altitude error is to check your airspeed, and vice 
versa.  This will help in analyzing the cause of the error, and in determining the 
appropriate correction.  If you are high, for example, it could be because you 
have set the aircraft in too high an attitude, or because of too high a power 
setting, or both.  A crosscheck of the airspeed will allow you to discover what the 
cause of the altitude error is.  If the airspeed is low then the nose is probably too 
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high and lowering it may solve both altitude and airspeed problems.  If the 
airspeed is correct then the power setting is too high and a coordinated reduction 
of power and lowering of the nose would be required to correct.  If the airspeed is 
also high then the power setting error is significant. Once the power and attitude 
have been set, it is very important that the aircraft be retrimmed properly so that 
no pressures can be felt on the stick.  This process of watching the attitude, 
crosschecking the performance instruments and trimming the aircraft must be 
constantly happening throughout the flight to maintain accurate flying. 
 
36. The principles discussed here are applicable to other conditions of flight 
besides cruising straight and level.  During slow flying or approaches, the same 
general principles apply.  When flying approaches, view the glide path as the 
equivalent of the desired altitude in level flight.  The glide path assessment is the 
same as an altitude assessment: You are high, low, or where you want to be.  
Crosscheck the airspeed and make the corrections based on the principles 
discussed above. 
 
37. Make every effort to master the fundamentals of coordinated power and 
attitude corrections for altitude and airspeed early on.  The skills you develop in 
this area will serve you well throughout your training and your flying career. 

 
CAUTION  

 
Time spent looking down into the cockpit is harmful to visual flying, 
especially in the early stages of flying training.  You must train 
yourself to be able to glance at the instruments and quickly 
determine the information they are presenting to you.  Spend as 
little time as possible checking the instruments, but do not forget 
them.  They must be checked periodically. 
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CHAPTER 6  
TURNS 

 
INTRODUCTION 
 
1. Another essential flying skill that is called for on every flight is the ability to 
turn the aircraft or change its direction of flight.  The turn is a relatively simple 
manoeuvre to carry out but it is actually the most complicated aerodynamically of 
the fundamental flight manoeuvres and requires the close co-ordination of the 
primary flight controls.  Because turns are incorporated in almost every other 
sequence, and are required for flying in the circuit, you must learn to do accurate, 
controlled turns early in your training. 
 
 
AERODYNAMICS OF TURNS 
 
2. Before practicing turns, you should understand the nature of the forces 
affecting the aircraft in a turn.  Recall the four main forces - lift, weight, thrust, 
and drag - acting on the aircraft while it is in flight.  In straight and level flight, 
these forces are balanced along the vertical and longitudinal axes and the aircraft 
can be said to be in a state of vertical and longitudinal equilibrium (see Figure 6-
1).  This is the reason that it continues along a straight flight path.  If a horizontal 
force is applied to the aircraft, this state of horizontal equilibrium is disturbed and 
the aircraft will accelerate in the direction of the applied force.  If the horizontal 
force continues to be applied, then a circular or curved flight path will result.  The 
situation is the same as swinging a rock in a circle on a length of string. 

 

 
Figure 6-1.  Aerodynamic Forces - Level Flight 
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3. The easiest way to create the necessary horizontal force to cause a turn is 
to bank the aircraft so that the lifting force of the wings acts horizontally as well 
as vertically.  The lift force acts at right angles to the lateral axis of the aircraft 
and can be resolved into two components.  In Figure 6-2, it can be seen that one 
of the components, LV, or the vertical component, acts in direct opposition to the 
weight of the aircraft, while the second, LH, acts horizontally.  It is the horizontal 
component of lift, or centripetal force, which causes the aircraft to turn.  Once 
established in the turn, the inertia of the aircraft causes another force to appear 
called the centrifugal force which is equal and opposite of the centripetal force.  

 

 
Figure 6-2.  Aerodynamic Forces - Turn 

 
 

INCREASED LOAD FACTOR (WING LOADING) 
 
4. The wings of an aircraft in straight and level flight support a weight 
essentially equal to the total weight of the aircraft and its contents.  When the 
aircraft is banked however, the aircraft's lift no longer works only in the vertical 
direction and the vertical component of lift will be less than the weight of the 
aircraft leading to a descending flight path, which may not be desirable.  The 
answer is for the pilot to increase the lift produced by the wings (normally with an 
increase in angle of attack) so that the vertical component of lift will again equal 
the weight of the aircraft.  The vertical component of lift balances the weight and 
the horizontal component provides the force, which turns the aircraft. 
 
5. To fly the aircraft around a smaller radius of turn (or to create a more rapid 
change in direction) requires a larger horizontal force, which can be achieved by 
banking the aircraft more steeply.  This means the overall lift of the wings must 
be increased even more to maintain the required vertical component of the lifting 
force.  Demanding more lift from the wings has the effect of increasing the 



Manual of Flying Training 

Ph I Grob MFT_Version 2.1 Dated 09 March 2011  6-3 

aircraft's stalling speed and the drag acting on the aircraft.  Meanwhile the pilot is 
exposed to both his original weight and the centrifugal force acting on his body 
and so has the feeling of being exposed to a larger force of gravity (usually called 
'G' force) than normal.  The relationship of bank angle, increased gravity force, 
increased lift required or wing 'load factor', and increased stalling speed can be 
easily calculated.  The structural strength of an aircraft limits the amount of 'G' 
load an aircraft can withstand and so determines the maximum amount of turning 
force that can be generated by the aircraft.  The extra drag involved in generating 
more lift must be offset by added thrust if the aircraft is not to lose airspeed, and 
thus some aircraft are also limited in their turning ability by the amount of engine 
power available. 
 
 
TYPES OF TURNS 
 
6. A gentle turn is considered to be any turn utilizing up to 15 degrees of 
bank; medium turns use more than 15 degrees and up to 30 degrees of bank, 
and steep turns more than 30 degrees of bank.  To develop accuracy, gentle 
turns should be practised at precisely 15 degrees; medium turns at 30 degrees, 
and steep turns at 45 degrees.  The gentle turn is used frequently during a flight 
for minor changes in direction.  The medium turn is the most commonly used turn 
and is used during circuit flying.  The steep turn is used for more rapid changes 
in direction and for precision maximum performance manoeuvres. 
 
7. In addition to level turns (done at constant altitude), turning may also be 
done in climbing or descending flight.  Normally, climbing turns are done as 
gentle turns, while descending turns can be gentle, medium, or steep turns.  All 
turns however are variants of the basic manoeuvre, the level turn. 
 
 
ENTRY INTO THE TURN 
 
8. Before starting a turn, always have a good look around to make sure that 
the area is clear and that it is safe to change direction.  Apply simultaneous 
aileron and rudder pressure in the direction of the intended turn.  With the 
application of this pressure, the control surfaces move out of the streamlined 
position and cause the aircraft to roll into a turn. 
 
9. The response of the aircraft depends on your ability to judge how much 
pressure should be applied to the control stick.  If you want a slow rate of roll, 
use light, gentle pressures; for a faster rate of roll, apply greater pressures.  The 
pressure should always be applied in proportion to the amount and rapidity of the 
change desired.  In the early part of your training, you should practise rolling into 
turns slowly, until you have learned to feel the pressure properly.  As your 
proficiency increases, you may roll into the turns at a progressively faster rate. 
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10. You will remember that, during straight and level flight, the nose was 
slightly below the horizon.  As the bank is applied to enter the turn, the position of 
the nose, in relation to the horizon, should remain constant.  As the bank angle 
increases, however, the angle of attack or pitch attitude must be altered to 
provide the extra lift required to increase the load factor on the aircraft.  In gentle 
and medium turns, the alteration that must be made is slight, but, as the turn 
steepens, the backpressure required to hold the nose up becomes more 
pronounced. 
 
 
AILERON DRAG 
 
11. To turn the aircraft, it must be banked with the ailerons.  As the ailerons 
are deflected to roll the aircraft, the secondary effect of aileron drag will become 
evident.  The aircraft will tend to yaw momentarily in the direction opposite to the 
intended turn, which is obviously undesirable, and rudder must be used to 
prevent this.  As the aileron is applied, simultaneously ease on the rudder in the 
same direction, so that the aircraft responds to the roll input without noticeable 
yaw.  The amount of rudder required depends on the amount of aileron applied.  
Remember, aileron drag is just as pronounced during the recovery from a turn as 
it is during the entry, therefore, to maintain coordinated flight; rudder is also 
required to assist the roll-out. 
 
 
SLIP AND SKID 
 
12. When bank is applied, the aircraft may tend to slip towards the lower wing, 
or skid outwards towards the high wing (see Figure 6-3).  The ball of the turn-
and-slip indicator shows when slip or skid is present.  If the aircraft is slipping, the 
ball moves towards the lower wing in the turn, and bottom rudder pressure is 
required to centre the ball and correct the slip.  Conversely, if during the turn the 
ball moves towards the higher wing, pressure on the top rudder is required to 
centre the ball.  In a perfectly coordinated and constant-bank turn, the aircraft 
makes a flight path which is a true circle with respect to the air mass in which it is 
turning.  In short, it has a constant radius of turn (The flight path is not 
necessarily a true circle over the ground because of the effect of wind).  Any 
variation in the circular path results from uncoordinated control usage or erratic 
banking. 
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Figure 6-3. Slip and Skid 

 
13. If you are sitting properly relaxed in the aircraft, you should feel any slip or 
skid that occurs.  In a slip, the force of gravity acts on your body as well as on the 
aircraft and you should feel yourself being pulled towards the centre of the turn.  
In a skid, centrifugal force tends to push you outwards away from the direction of 
turn. 
 
14. The important point to remember, as far as slip and skid are concerned, is 
that too little rudder for the amount of bank produces slip, and too much rudder 
for the amount of bank produces skid. 
 
 
DURING THE TURN 
 
15. Once the desired angle of bank has been established, release the aileron 
and rudder pressures smoothly at a rate consistent with their application.  The 
aircraft will remain in the turn, and the control surfaces will be approximately in 
the neutral or streamlined position.  Elevator pressure is not released, but is used 
to maintain the required pitch attitude.  During steep turns, considerable 
backpressure on the control stick is needed to maintain a constant pitch attitude.  
Do not use the trim to relieve the back pressure in a turn as you will soon roll out 
of the turn and have to return to a level flight trim setting. 
 
16. Throughout the turn, the degree of bank should be held constant with 
adjustments of the ailerons, in a manner similar to keeping the wings level in 
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straight and level flight. The outside wingtip will travel further during a turn than 
the inside wingtip and so experience a greater airspeed.  This will cause 
additional lift to be developed by the outside wing, which will act to increase the 
angle of bank unless slight aileron is held opposite the turn direction.  Thus in a 
steep turn, you will find it necessary to hold the stick well back and slightly to the 
outside of the turn to maintain a stabilized turn. 
 
17. As explained previously in paragraph 4, the angle of attack in a turn must 
be increased slightly to maintain a vertical component of lift equal and opposite to 
the weight.  But, if the angle of attack is increased, drag is increased, and the 
airspeed will decrease.  This loss of airspeed is acceptable in both gentle and 
medium turns. In a steep turn this is not so.  As the bank increases through 30 
degrees, power is applied to compensate for the increase in drag so that 
airspeed is maintained. 
 
 
RECOVERY FROM A TURN 
 
18. To recover from a turn, apply aileron and rudder pressure towards the 
high wing. As the angle of bank decreases, release the elevator pressure slowly 
and smoothly to allow the aircraft to return to the level flight pitch attitude.  The lift 
produced by the wings must be decreased to maintain a constant altitude.  When 
recovering from a steep turn, the extra power applied on entry should be 
removed as the bank passes through 30 degrees. 
 
19. The rollout and recovery from the turn should be started some time before 
reaching the desired heading, because the aircraft will continue to turn as long as 
bank is applied.  As the wings become level, release the pressures smoothly until 
the controls are neutralized and the aircraft has resumed straight and level flight.  
Crosscheck the usual visual reference points to confirm that the aircraft has 
returned to the original straight and level attitude.  Make minor attitude 
corrections if needed. 
 
 
ATTITUDE REFERENCES IN A TURN 
 
20. The same principles of attitude flying apply in a turn as in wings level 
flight.  You must develop a set of visual reference points for the various types of 
turns that you use frequently.  The procedure during the turn entry is to look 
forward to the nose and use the controls in a coordinated fashion to place the 
aircraft in the required attitude for the turn.  During the turn, you must continue 
your look out and glance occasionally inside the cockpit to cross check the 
performance instruments.  If a correction is required, look forward to the nose 
again and make a deliberate attitude adjustment with the elevator and/or 
ailerons.  Do not attempt to make an attitude adjustment while staring at the 
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performance instruments, as it is quite unlikely that you will be able to judge the 
amount of attitude change required. 
 
21. Because of the side-by-side seating arrangement in the Grob, the required 
attitude references will be different from left and right turns.  This is because 
sitting in the right seat; the 'apparent pivot point' during the roll-in to a turn is the 
point on the right side of the windscreen directly in front of you, where it 
intersects with the horizon.  Therefore, in a turn to the left, a larger proportion of 
the instrument panel appears to be below the horizon, giving the sensation that 
the nose is too low, and therefore causing a tendency to pull the nose too high 
(see Figure 6-4).  Conversely, in a turn to the right, a larger proportion of the 
instrument panel is above the horizon, giving the sensation that the nose is too 
high, and therefore causing a tendency to allow the nose to drop.  Guard against 
these tendencies.  Remember, the important reference for pitch information 
during turns is the position of that 'apparent pivot point' directly in front of you 
relative to the horizon.  It should remain roughly the same in a turn to the right or 
the left and the aircraft will appear to pivot about that point during roll-in and 
rollout in either direction. 

 
PLACEHOLDER FOR UPDATED FIGURE 6-4 ANIMATION   

Figure 6-4.  Attitude Reference in a Turn 
(select image to play) 

 
 
CLIMBING AND DESCENDING TURNS 
 
22. In the 100-knot climb attitude the nose is quite high creating a 'blind' spot 
ahead.  This could make an extended climb a somewhat hazardous procedure. 
To overcome this, avoid climbing straight ahead.  Instead, do a series of climbing 
turns or clearing turns.  Likewise, in the descent, either power-on or glide, there 
is a blind spot under the nose that could cause you to descend on top of another 
aircraft; again do clearing turns. 
 
23. Climbing Turns  - Since some vertical lift is lost when applying bank and 
the greater the bank the greater the loss, only gentle turns are used in the climb.  
A climbing turn is merely a matter of combining a bank attitude with a pitch 
attitude.  The requirement for control pressures is the same as for a gentle turn in 
level flight but the pitch attitude is higher.  It is normal to hold continuous right 
rudder pressure in a climb due to propeller effects on the aircraft, thus rolling to 
the left may only require a reduction in right rudder to coordinate the turn rather 
than actual left rudder. 
 
24. Since the nose blocks a rather large area ahead, climbing turns should be 
quite wide.  Pick a spot in the general direction that you are heading and turn 
approximately 30 degrees away from it.  Roll out and start a turn in the general 
direction through about 60 degrees.  Now the nose should be about 30 degrees 
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off the reference point on the opposite side of it.  Look all around during the turn 
to make sure you are not turning into another aircraft.  Repeat the turn in the 
opposite direction.  Continue this procedure throughout the climb pausing only for 
brief periods as required. 
 
25. Descending Turns  - In the descent, lookout is important and gentle turns 
are ample to provide this.  However, in the descent, vertical lift is not as critical as 
in the climb, so medium and steep turns may be used.  As in the climbing turns, it 
is merely a matter of combining the appropriate angle of bank with the nose-
down pitch attitude.  In the case of a glide, if a steep turn is used, the increased 
wing loading sharply reduces the safety margin above the stall speed. Therefore, 
to provide this safety margin in gliding turns utilizing more than 30 degrees of 
bank, the airspeed is allowed to increase to 100 knots, and above 45 degrees to 
105 knots.  As in level turns, attempt to roll out using the same rate of roll as the 
roll in. 
 
 
TURNING TIPS 
 
26. Your seating posture is especially important during turns.  Sit comfortably 
upright and do not lean away from the turn or attempt to keep your body vertical 
(see Figure 6-5).  Relax and ride with the turn.  Stiffening up or changing 
positions affects the visual references, and your handling of the controls will 
become tense and jerky. 

 
Figure 6-5.  Seating Position in a Turn 

 
27. Try to make all your turns precision turns through 90, 180, 270, and 360 
degrees.  To make a 90-degree precision turn, fly parallel to a road or other 
suitable landmark and practise turning at right angles to it.  Another method is to 
fly across the road and try to turn parallel to it.  In the absence of a ground 
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reference, pick out a point on the horizon directly off one of the wing tips and turn 
towards it.  Picking the point can be done during the lookout and you should 
practise rolling out a few degrees short of the point so that when you get there, 
the wings are level. 
 
28. Normally, if the nose drops during a turn, simply applying more 
backpressure is sufficient to reset the desired attitude.  However, at higher 
angles of bank, as in a steep turn, increasing the backpressure may only tighten 
the turn, without raising the nose.  In this case, use coordinated aileron and 
rudder pressure to reduce the angle of bank, bring the nose up to the desired 
attitude, and roll back into the steep turn, this time with increased backpressure.  
Never make corrections with only one control. 
 
29. An error made frequently by students is to apply the control pressures too 
rapidly, using too much backpressure before it is needed, particularly when 
entering a steep turn.  The aircraft should be flown gradually through first the 
gentle turn and then the medium turn before the steep turn is reached. 
 
30. To sum up, when practising turns, remember the following: 
 

a. Look-Out!  Look around in all directions, particularly in the direction 
of the intended turn.  The procedure that your instructor will insist 
on is: first look away from the direction of turn and commence 
scanning around towards the direction of intended turn. Continue 
your lookout until you are looking as far as you can see in the 
direction of the intended turn.  Remember to glance up and down 
during this scan to clear the area above and below you.  As soon 
as you have completed the lookout, commence applying the bank.  
Continue the lookout; 

 
b. Be relaxed, you will fly better; 
 
c. Divide your attention between flying the aircraft, using mostly visual 

references and using the instruments for a crosscheck only, and 
looking out; 

 
d. Use smooth and coordinated control inputs; 
 
e. Maintain a constant angle of bank.  If the desired angle is not 

attained immediately, make smooth but positive corrections; 
 
f. Anticipate the roll-out so that you can recover at the point selected; 

and 
 
g. Do not trim to relieve the backpressure required for the turn. 
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SPIRAL DIVE 
 
31. As bank is increased in a turn, the amount of backpressure required to 
maintain the desired pitch attitude also increases.  This relationship becomes 
more pronounced at steeper bank angles, that is, a small increase in bank angle 
would require a significant increase in back pressure.  If the bank angle was 
allowed to increase without a corresponding increase in back pressure, the 
aircraft would enter a steep descending turn.  If the bank angle is excessive, 
simply adding backpressure will not have the desired effect of raising the nose, 
but will only serve to tighten the turn.  In this situation, the aircraft is said to be in 
a spiral dive. 
 
32. The Spiral Dive differs from the Spin discussed at Chapter 13 in that the 
wings are not stalled.  The aircraft will accelerate quite readily, and increasing 'G' 
will likely be experienced.  This will tighten the turn even if no backpressure is 
applied to the stick.  The recovery from the Spiral Dive is very simple: 
 

a. Reduce throttle to idle; 
 
b. Level the wings with ailerons and coordinate with rudder; and 
 
c. Ease out of the ensuing dive. 

 
33. To enter the Spiral Dive, simply increase the bank from a normal steep 
turn without increasing backpressure, and allow the nose to drop.  Once in a 
nose-low, steep banked turn, increase backpressure and observe how the turn 
tightens and 'G' increases.  Also notice how difficult it is to pull the nose up to the 
horizon.  On command from your instructor, initiate the recovery as per 
paragraph 32. 
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CHAPTER 7  
STALLS, INCIPIENT SPIN, SLOW FLYING  

AND SLIPPING 
 
INTRODUCTION 
 
1. The term 'stall' is generally used to describe a condition of flight in which 
the lift from the wings can no longer support the weight of the aircraft because 
the wings have been placed at too great an angle of attack.  Military air 
operations often require flying an aircraft to its limits of speed and angle of attack, 
or call for heavy aircraft to manoeuvre close to the ground at slow speed.  Since 
a pilot must be able to operate an aircraft throughout its entire flight envelope 
with confidence and ease, it is important to become familiar both with the 
symptoms of an impending stall and the recovery actions to take in the event the 
aircraft is stalled.  For obvious safety reasons, stall recognition and recovery 
must be learned in preparation for circuit flying where the aircraft is flown at 
relatively low speeds close to the ground. 
 
2.  A stall can occur in a wide variety of flight situations.  An obvious place 
where a stall might occur is during the slow flying exercise if flight at too slow an 
airspeed is attempted and the angle of attack is increased in an attempt to 
maintain level flight.  A high-speed stall may occur if excessive elevator control is 
used to obtain rapid pitch change as in a loop.  In either case, the result is the 
same; the pilot's ability to control the aircraft in the normal sense is lost and the 
aircraft could lose a large amount of altitude before normal control is regained.  It 
is useful to practise stalls of various types to gain experience in the recognition of 
flight situations where a stall might occur as well as the physical symptoms of 
different types of stalls.  The habit of taking prompt and effective corrective action 
if a stall is encountered must also be developed. 
 
 
STALLING 
 
3. As has already been noted, the lift and drag characteristics of a wing are 
heavily dependant upon the angle, which the airflow strikes the wing.  At low 
angles of attack, the airflow over the wing is smooth, with some minor turbulence 
towards the trailing edge.  As the angle of attack is increased, the airflow on the 
aft part of the wing begins to break up and becomes progressively more 
turbulent, with the area of turbulence thickening and spreading towards the 
leading edge.  Greater angles of attack produce even more turbulence, until a 
point is reached where much of the flow becomes detached from the wing (see 
Figure 7-1).  The result is a sudden loss of a large portion of the lift force on the 
wing and a large increase in drag.  The wing is then said to be stalled, and the 
angle of attack at this point is known as the 'critical' or 'stalling' angle.  Further 
increase in angle of attack beyond this point will cause an additional loss of lift 
and still greater drag. 
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Figure 7-1. Angle of Attack 

(click three times) 
 
4. It is important to realize that an aircraft can be stalled at any airspeed, 
attitude, or power setting if the pilot commands (with the elevators) an angle of 
attack above the critical angle.  If the airspeed is low, then the stall will occur with 
light control pressures and low 'G' forces.  If the airspeed is high, considerable 'G' 
forces will precede the stall.  A stall in straight and level flight will occur with 1 'G' 
force acting on the aircraft.  Stalls that occur with more than 1 'G' acting on the 
aircraft are often referred to as 'high speed' or 'accelerated' stalls. 
 
5. One additional effect occurs as the angle of attack is increased.  The 
centre of pressure on the wing moves steadily forward until the stalling angle is 
reached and then it moves sharply back towards the trailing edge.  The result is 
that the balance of forces on the aircraft is disturbed and the nose may drop, 
possibly quite sharply. 
 
6. It might be expected that both the left and right wings will have the same 
angle of attack and so stall simultaneously.  This is not always the case.  If the 
aircraft yaws as the stall occurs, if some aileron is applied at the stall, if a gust of 
wind or turbulence affects the two wings differently, or if the wings have slight 
differences due to manufacturing tolerances, then one wing could stall before the 
other.  In such instances, the aircraft will drop one wing before the other and start 
to turn and yaw in the direction of the low wing.  If this situation is allowed to 
continue, the turn will continue and the aircraft will settle into a continuously 
turning nose down condition called a spin. 
 
7. Thus, two things happen at the stall, with the possibility of a third, and may 
be referred to as stall characteristics.  These are: 
 

a. Nose drop, sometimes quite sharply; 
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b. The aircraft loses altitude; and 
 
c. A possible wing drop may occur. 

 
The essential action needed to recover from a stall is to use the elevator control 
to obtain an angle of attack, which is less than the stalling angle.  
Simultaneously, full power is applied and rudder is used to prevent or reduce any 
yawing motion associated with the wing drop that occurs at the stall.  Then, once 
the aircraft is unstalled, normal use is made of the controls to avoid further loss of 
altitude and regain lost altitude. 
 
 
PRE-STALL SYMPTOMS  
 
8. The following chart has been prepared to assist you to recognize and 
interpret the symptoms of an approaching basic (1G) stall. 
 

Symptom  Description  

Nose-high attitude You can see an abnormally nose-high attitude. 

Low airspeed 
You can see a low or rapidly decreasing airspeed 
on the airspeed indicator. 

Sloppy controls 

You can feel the controls becoming light and 
sloppy, and large movements can be made 
without having much effect on the attitude of the 
aircraft. 

Stall warning buzzer and 
audio warning 

The warnings should sound 5 to 10 knots above 
stalling speed. 

Mush You can feel the aircraft sinking or 'mushing'. 

Judder 
As the area of turbulence spreads you can feel a 
buffeting on the elevator just before the stall. 
 

 
9. Normally, you should take stall recovery action as soon as any one of the 
various symptoms becomes evident.  However, when stalls are done for practise 
purposes, the aircraft should be completely stalled so that all symptoms can be 
observed and the full recovery procedure exercised. 

 
 
STALL-WARNING SYSTEM 
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10. The Grob incorporates a stall-warning system which gives a visual and 
audible warning at airspeed 5 to 10 knots before a stalled condition is reached 
and which continues as the aircraft approaches a complete stall.  A sensing vane 
on the leading edge of the right wing triggers the warning.  Airflow pushing down 
on top of the vane holds it down in normal flight.  As the angle of attack is 
increased, a point is reached where the airflow comes from beneath the vane. 
This pushes the vane upwards, which activates the light and aural warnings.  
This is arranged to occur just before the stalling angle of attack is reached.  The 
vane is activated independently of airspeed and so is equally effective in all flight 
configurations and at all weights. 
 
 
EFFECTIVENESS OF THE CONTROLS IN THE STALL 
 
11. An important and easily recognized stall symptom is the light and sloppy 
feeling of the controls.  All the control surfaces depend on the speed of the 
airflow and as the airspeed decreases, effectiveness diminishes.  In addition, 
when the aircraft stalls, other factors affect the ailerons, the elevator, and the 
rudder as described below. 
 
12. Ailerons - Normally, the up-going aileron decreases the angle of attack 
and thus the lift of the wing, while the down-going aileron increases the angle of 
attack and lift.  The result is that the aircraft rolls towards the up-going aileron.  
During a stall, however, the normal effect of the ailerons may be reversed.  The 
up-going aileron, by decreasing the angle of attack, can actually increase the lift 
produced by that wing by making it less stalled.  The down-going aileron, on the 
other hand, only aggravates the stalled condition of the opposite wing by further 
increasing the angle of attack beyond the critical angle of attack (see Figure 7-2).  
The aircraft may then roll towards the down-going aileron, which is the reverse of 
the normal aileron action.  Thus, the use of the ailerons during a stall is rarely 
desirable and can even worsen the stall or cause a spin.  

 

 
Figure 7-2.  Critical Angle of Attack 

 
13 Elevator - The elevator is affected by the propeller slipstream and 
therefore remains fairly effective and positive as long as engine power is applied.  
However, in the absence of power, the elevator is affected by the spreading area 
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of turbulence from the wings and so loses some of its effectiveness during a stall. 
 
14. Rudder - The rudder is positioned to remain in smooth airflow all the time 
and is relatively unaffected by the turbulence produced by the wing in a stall. 
 
 
FACTORS AFFECTING THE STALLING SPEED 
 
15. You may wonder why a particular stalling speed is given in the Aircraft 
Operating Instructions when it has been stated that an aircraft can stall at any 
airspeed.  The reason is that the speed given is the speed at which the critical 
angle of attack is reached as the aircraft decelerates while maintaining 1G level 
flight.  This speed is referred to as the basic stalling speed. 
 
16. There are four factors that affect the stalling speed of an aircraft.  These 
are: 

a. Wing flap setting; 
 
b. Weight; 
 
c. 'G' or wing loading; and 
 
d. Engine power. 

 
17. The Effect of Flaps - A hinged flap is fitted to the inner section of the 
trailing edge of the Grob wings.  Lowering the flaps alters the effective camber of 
the wing and increases the wing's coefficient of lift.  The increased coefficient of 
lift lowers the stalling speed by several knots, depending on the amount of flap 
used.  This is one of the reasons for using flaps during a landing; the aircraft 
touches down at a lower airspeed and the landing roll is proportionally shorter. 
 
18. The Effect of Weight and Load Factor - If the weight of an aircraft is 
increased, more lift is required to support the extra weight.  Increasing either the 
angle of attack or the airspeed produces additional lift.  At the stalling angle, 
however, only an increase in airspeed is possible.  In Chapter 6, it was noted 
that, whenever an aircraft flies in a curved path, the load supported by the wings 
is greater than the weight of the aircraft.  The extra lift required from the wing 
again leads to an increase in stalling speed.  Remember this when you are 
engaged in steep turns, aerobatics, or even when rounding out for landing.  The 
more the load factor is increased, the higher the stalling speed becomes. 
 
19. The Effect of Power - At high angles of attack the thrust line is 
inclined upwards and provides a vertical component of thrust acting in opposition 
to the weight of the aircraft.  Figure 7-3 illustrates how the vertical component of 
thrust reduces the lift force the wing must supply.  The effect is the same as 
reducing the weight of the aircraft and a lower stalling speed results. 
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Figure 7-3.  Power and Lift Force 

 
STALL RECOVERY 
 
20. The difference between a good stall recovery and a bad one is the speed 
with which the recovery action is completed, measured in terms of loss of 
altitude.  The aim should be to recover with a minimum loss of altitude.  To this 
end the following recovery procedure has been developed: 
 

a. Release the back pressure and; 
 
b. Simultaneously apply full power; 
 
c. Use the rudder to prevent yaw; in the event of wing drop, apply 

sufficient opposite rudder to prevent yaw; 
 
d. When the wings become unstalled, make coordinated use of the 

ailerons and rudder to level the wings with the horizon; and 
 
e. Raise the nose to a climbing attitude and initiate a climb. 

 
21. The amount of forward stick movement and pressure required to unstall 
the aircraft depends upon the type and completeness of the stall and the setting 
of the elevator trim as the stall occurs.  In most cases only a relaxation of 
backpressure allowing the stick to move approximately to the neutral position is 
required.  If the stick is moved too far forward the nose will go too low and 
excessive altitude will be lost.  Remember the objective is to only reduce the 
angle of attack sufficiently to restore a smooth airflow over the wing.  With 
practise, you will learn just how much forward elevator to apply to recover 
promptly from a stall. 
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22. As the aircraft stalls, the relative airflow meets the wings at the critical or 
even greater angle of attack.  If power is applied, the aircraft is pulled forward in 
the direction of the applied thrust, and the angle of attack is modified as shown in 
Figure 7-4.  The effect, of course, is in proportion to the amount of power used.  
During a stall recovery, early power applications can limit how far the nose must 
be lowered to unstall the wings.  This in turn will help minimize the loss of 
altitude.  Applying full power is also an obvious step in regaining lost altitude.  It 
should be noted that a stall recovery could still be easily accomplished without 
the use of power, as might be the situation during a glide after an engine failure.  

 

 
Figure 7-4.  Use of Power During Stall Recovery 

 
23. During a stall, the ailerons are not likely to be effective in stopping a wing 
drop and, due to aileron reversal, may even accentuate the wing drop and lead to 
a spin.  Simply centralize the stick and avoid applying aileron until the angle of 
attack is definitely reduced below the stalling angle.  Once the aircraft is 
unstalled, normal use of the ailerons is regained and they should then be used to 
level the wings in preparation for raising the nose.  One of the consequences of a 
wing drop is likely to be a yaw towards the down-going wing.  Opposite rudder 
should be applied to stop any yaw movement that occurs during a stall to reduce 
the possibility of a spin developing.  Once the stall is broken however, the rudder 
should be neutralized and then used to prevent yaw due to aileron use. 
 
24. The final step in a stall recovery is to raise the nose to a climbing attitude 
to regain lost altitude.  The wings should be levelled first to reduce the distance 
the nose must travel to the horizon.  Avoid any tendency to pause during the 
recovery with the nose below the horizon, as this will increase the altitude loss.  
The airspeed will probably be just above the 1G-stall speed so the aircraft must 
be manoeuvred carefully to avoid a secondary stall when raising the nose.  The 
elevator will be quite effective with full power applied so avoid sudden or harsh 
rearward stick movements.  If judder is felt during the recovery, ease off the 
backpressure slightly to avoid a secondary stall.  The best and most positive 
indication that the aircraft is climbing after a stall is the altimeter.   Because of 
inherent lag, the Vertical Speed Indicator (VSI) is not a reliable indicator of a 
climb after a stall. 
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PRE-STALL, SPIN, AND AEROBATIC CHECK (PSSA CHECK) 
 
25. The Pre-Stall, Spin, and Aerobatic Check, as detailed in the Grob Check 
List, must be carried out before practicing slow flying, stalls, spins, or aerobatics.  
Once a full PSSA Check has been completed, subsequent manoeuvres requiring 
a PSSA Check may use a shortened version of this check. 
 
 
CLEARING THE AREA 
 
26. Before entering a stall, or any other manoeuvre in which a loss of altitude 
might occur, you must make certain that the area above, below and all around is 
clear of other aircraft.  Clearing turns should be used to aid in lookout.  Two 90-
degree medium turns in opposite directions are sufficient to clear the area when 
practicing stalls.  Remember to keep well clear of cloud.  Once you have satisfied 
yourself that the area is clear, roll out of the turn and immediately carry out the 
planned manoeuvre within the airspace that you have just cleared.  In order to 
keep your aircraft in the area, the two turns may be done in the same direction. 
 
 
PRACTISE CLEAN STALL 
 
27. A clean stall is defined as a stall in which the flaps and gear are up and 
the throttle is closed. 
 
28. Entry - To carry out a clean stall, reduce the throttle to idle after rolling out 
from the second clearing turn and maintain level flight as the airspeed decreases.  
Some left rudder will be needed to eliminate yaw.  Raise the nose slowly to 
maintain altitude. Apply sufficient rudder to keep the aircraft straight through the 
exercise.  At 80 knots, gently raise the nose to a normal climb attitude. At this 
point, your eyes should be on outside references to set the attitude, maintain 
precise directional control, and identify the stall. A slight climb may result. Control 
the attitude, not the altitude. As the airspeed decreases, move the stick aft to 
maintain the climb attitude. When the nose drops despite your efforts to maintain 
the attitude, or a wing drops, the stall has occurred.  The airspeed at the stall 
should be approximately 70 knots. 
 
29. Recovery - Recovery action should be initiated as described in paragraph 
20.  After the stall has been broken, the aircraft can be returned to a nose high 
attitude similar to that seen just at the stall.  The effect of power will ensure that 
the aircraft does not stall again.  Once a positive indication of climb is observed, 
the nose can be slowly lowered to allow the aircraft to accelerate.  Maintain a 
continuous climb and do not allow the aircraft to level off or descend.  When the 
aircraft is stabilized in a 100 knot climb, complete a Post-Take-Off Check. 
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PRACTISE TAKE-OFF OR LAND FLAP STALL 
 
30. A take-off or land flap stall is defined as a stall in which the flaps are down, 
with gear down and the throttle is closed. 
 
31. Entry - To carry out the stall; after rolling out from the second clearing turn; 
Maintain level flight and lower take-off flap at 150 knots or below, anticipating the 
tendency to balloon.  Next lower the landing gear at 136 knots or below, if doing 
a take-off flap stall, maintain altitude by progressively raising of the nose.  If a 
land flap stall is planned then lower the flap to the land position at 114 knots or 
below.  Some trim may be required to relieve excessive stick pressure during 
land flap stall entry.  Once the gear and the flaps have extended reduce the 
power to idle.  Some left rudder will be needed to eliminate yaw.  Raise the nose 
slowly to maintain altitude. At 80 knots, gently raise the nose to a normal climb 
attitude. At this point, your eyes should be on outside references to set the 
attitude, maintain precise directional control, and identify the stall. A slight climb 
may result. Control the attitude, not the altitude. As the airspeed decreases, 
move the stick aft to maintain the climb attitude. When the nose drops despite 
your efforts to maintain the attitude, or a wing drops, the stall has occurred. The 
aircraft will stall at approximately 60 knots. 
 
32. Recovery - Recovery action should be initiated as in paragraph 20.  The 
desired pitch attitude after the recovery is to place the aircraft in the normal climb 
attitude.  After the climb is established, retract land to take-off flap and raise 
landing gear.  At 90 knots retract the remaining flaps and allow the aircraft to 
accelerate in the climb to the normal climb speed of 100 knots.  Adjust the pitch 
attitude as required throughout flap retraction and acceleration so that the aircraft 
always maintains the climb.  When the aircraft is established in a 100-knot climb, 
complete a Post-Take-Off Check. 
 
 
INCIPIENT SPIN (AGGRAVATED STALL) 
 
33. It was previously mentioned that if a wing drop occurs at the point of the 
stall, a yawing moment will develop.  If this yawing motion is allowed to continue, 
the aircraft will eventually stabilize in a spin.  The incipient stage starts from the 
time the aircraft stalls and yaw occurs until the spin axis becomes essentially 
vertical.  A more detailed description of the incipient stage is given at Chapter 13, 
paragraph 7. 
 
34. Recovery - Recovery action should be initiated as described in paragraph 
20.  The wing drop associated with the stall may be exaggerated, and may 
therefore require an aggressive application of rudder to stop the yaw prior to 
using ailerons to level the wings.  Once the yaw has been stopped with rudder, 
level the wings with ailerons.  The rudder used to stop the yaw should be 
progressively removed as the wings are levelled.  Once the wings are level and 
the rudder centralized, raise the nose to a climb attitude, establish a 100-knot 
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climb, and carry out a Post-Take-Off check. 
 
35. If at any point during the incipient spin recovery you determine the aircraft 
to be in a steep nose down attitude, immediately reduce the power to idle, and 
execute the rest of the recovery in the normal manner.  Once established in a 
climb and as the airspeed decreases through 110 knots, smoothly re-apply full 
power to stabilize in the 100-knot climb. 
 
 
HIGH-SPEED STALL (SECONDARY STALL) 
 
36. A high-speed stall is defined as any stall in which "G" loading is increased 
beyond one.  Flaps may be up or down and power on or off.  This type of stall 
could occur during recovery from a dive, spin, or looping manoeuvre or if violent 
backpressure is applied in any attitude of flight.  It could also occur during a 
recovery from any stall.  The primary symptoms of an approaching high-speed 
stall are a rapidly pitching nose and judder.  The characteristics of a high-speed 
stall are the nose failing to follow backpressure and possible wing drop (flick roll). 
 
37. Entry - To practise a high speed stall, continue the second clearing turn, 
putting the aircraft into a steep turn and throttling back to approximately 12 
inches of manifold pressure. When the airspeed drops below 100 kts, increase 
backpressure to induce a stall.  Your instructor may have you practise the stall in 
a spiral dive or other conditions of flight. 
 
38. Recovery - Release of some backpressure should be all that is required to 
recover from a high-speed stall.  If required, full stall recovery actions should be 
initiated as described in paragraph 20.  Very little release of backpressure is 
required to break the stall and the need for rudder to control yaw is minimal as 
aileron control is regained very quickly.  Be prepared for a flick roll if one wing 
stalls first.  If the aircraft becomes inverted, continue the roll in the same direction 
to return to level flight.  When a high-speed stall occurs inadvertently during 
another manoeuvre, a quick recovery will usually allow the manoeuvre to be 
continued. 
 
 
PRACTISE FINAL-TURN STALL 
 
39. The final-turn stall is a combination of the land flap and the high-speed 
stall.  During the turn from base leg to final approach, the aircraft's stalling speed 
will be increased and the usual margin of safety above the stall can quickly 
disappear if the turn is mishandled.  Since the final turn places the aircraft at an 
altitude that allows little time to recover from a stall, you must be able to readily 
recognize the symptoms of a final-turn stall and know how to take immediate 
recovery action. 
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40. The circuit and approach speeds are carefully chosen to provide a safe 
margin of speed during the final turn.  A final turn stall is only likely to occur due 
to inattention or distraction of the pilot.  For instance, a final-turn stall could be 
induced by: 
 

a. Lowering the flaps in the turn without lowering the nose; 
 
b. Not paying attention to the airspeed; 
 
c. Trying to pull the aircraft's nose up in a low final turn; 
 
d. Attempting to tighten the turn excessively; 
 
e. Encountering a wind gust or wind shear during the final turn; or 
 
f. Some combination of the above. 

 
41. Entry - To practise a final-turn stall, proceed as for a land flap stall but, at 
100 knots, reduce power to approximately 12 inches, roll into a level 30 to 45 
degree bank turn.  Use sufficient backpressure to keep the turn level and 
smoothly increase “G” until the stall occurs.  The speed will decrease rapidly, and 
the stall will occur.  Be alert for a wing drop.  If the low wing drops further and the 
nose attitude is quite low, there is a chance of over-speeding the flaps during the 
recovery.  Be ready to retract the flaps if this occurs.   
 
42. Recovery - Recovery action should be initiated as described in paragraph 
20 and discussed for a full flap stall in paragraph 32.  In an actual final turn stall, 
the aircraft would be alarmingly close to the ground.  This might cause you to 
want to pull the nose up to the climbing attitude too quickly or too soon.  The stall 
must be thoroughly broken before raising the nose and the pitch movement must 
be carefully controlled to avoid a secondary stall.  At the same time, there will not 
be much altitude to spare so do not lower the nose too far or pause too long after 
the stall has been broken before raising the nose. 
 
 
COMMON ERRORS 
 
43. Following is a list of the errors most commonly committed while practicing 
stalls: 
 

a. Releasing too much backpressure on recovery; 
 
b. Not releasing backpressure on recovery; 
 
c. Not using full power on recovery; 
 
d. Attempting to use aileron to level the wings before the wings are 
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unstalled; 
 
e. Not eliminating yaw; and 
 
f. Not climbing while raising flap during a full flap stall recovery. 

 
 
SLOW FLYING 
 
44. The slow flying exercise is used to help learn to control an aircraft at low 
airspeeds.  It will help develop a feel for flying the aircraft in the landing 
configuration and so assist the pilot with the landing approach and overshooting 
in the circuit.  In addition, it is an excellent yaw and trim exercise since the 
airspeed is low, the throttle setting and angle of attack are high, and the 
increased yaw must be counteracted with rudder. 
 
 
PRACTISE SLOW FLYING 
 
45. Before practising slow flying, you must carry out the Pre-Stall, Spin, and 
Aerobatic Check as detailed in the Grob Check List.  As with the stall exercise, 
two ninety-degree medium clearing turns are required.  After rollout from the 
second clearing turn extend flap and gear as you would for a land flap stall and 
continue to maintain level flight as the airspeed decreases and apply aft trim to 
reduce control forces, reduce the power as necessary (approximately one inch of 
manifold pressure below what you started with) to reach an airspeed of approx 
75 knots and maintain level flight by gradually increasing the angle of attack as 
the airspeed decreases.  The stick pressures will be quite light due to the low 
airspeed.  As the airspeed deteriorates the stall aural warnings will be heard.  
Open the throttle so that the airspeed stabilizes just above the speed where the 
stall warnings are heard, approx 75 knots and the aircraft maintains level flight. 
Approximately 22 of inches of manifold pressure will be required.  As the throttle 
is opened, again use the rudder to counteract yaw. 
 
46. Coordinated use of the throttle and elevator will be necessary to maintain 
level flight.  For instance, if the aircraft began to descend and only backpressure 
was used to check the descent, the aircraft would probably stall; some power 
must also be applied as the attitude is adjusted to prevent any loss of airspeed 
and allow the aircraft to climb.  Rough or jerky control inputs could cause an 
accelerated stall and must be avoided. 
 
47. Since slow flying requires a relatively nose-high attitude, frequent turns 
should be carried out to facilitate a good lookout.  Remember that during a turn, 
additional lift is needed from the wing, and the stalling speed increases.  For 
shallow turns (up to 15 degrees bank), this increase in stall speed is negligible, 
and only a very small increase in power is required to compensate for the slight 
additional drag caused by the turn.  Fifteen degree bank turns are used during 
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slow flying practise at Southport, with each turn being done through 90 degrees 
of heading change.  If larger angles of bank were required, the extra lift would 
have to be obtained through an increase in airspeed.  More power would 
therefore be required.  This increase in power and airspeed should occur before 
the bank is rolled on. 
 
48. To recover from slow flight, apply full power using the rudder to prevent 
yaw, and maintain level flight by adjusting the angle of attack as the airspeed 
increases.  Retract flap to take-off and landing gear after full power has been 
applied and then as the airspeed increases past 90 knots, flaps up and allow the 
aircraft to accelerate to cruise flight. As the aircraft accelerates through 100 
knots, carry out a Post-Take-Off Check to complete the exercise. 
 
 
SLIPPING 
 
49. Slipping is a manoeuvre in which the aircraft is placed in a banked attitude 
but its tendency to turn is either reduced or prevented by the use of the rudder.  
Slipping is used for two purposes.  One purpose is to increase rate of descent 
without increasing airspeed (see Figure 7-5).  For aircraft without flaps, this 
technique, known as a forward slip, is essential in controlling the angle of the 
approach.  Even for aircraft equipped with flaps, slipping can still be used to 
correct the approach angle, provided that the Aircraft Flight Manual allows 
slipping while flaps are extended.  This allows the aircraft to remain positioned 
over the centre of the runway while the longitudinal axis is held in alignment with 
it.  
 

  
Figure 7-5.  Sideslip to Increase Rate of 
Descent 

Figure 7-6.  Sideslip to Counteract the Effect of Drift 

 
50. Moreover, flaps have been known to fail.  Another purpose of a slip is to 
counteract the effect of drift when landing in a crosswind and remain positioned 
over the centre of the runway while the longitudinal axis is held in alignment with 
it.  This is called a sideslip (see Figure 7-6).  The forward slip is one in which the 
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longitudinal axis is at an angle to the desired descent path.  If there is any 
crosswind, the slip is more effective if made into the wind.  As the aim is to 
increase the rate of descent, the slip should be done with the engine idling. To 
enter a slip, use ailerons to lower the wing on the side toward which the slip is to 
be made.  At the same time, use rudder to move the nose in the opposite 
direction.  Bank applied one way is balanced by rudder applied the opposite way.  
The result is a constant direction of flight during the slip.  Use elevators to 
maintain the desired airspeed.  Note, however, that because of the location of the 
Pitot tube and the static vents, slipping can cause airspeed errors.  Pilots must 
learn to recognize a properly performed slip by the aircraft attitude and the feel of 
the flight controls. 
 
51. Anticipate control pressures when maintaining a slip.  If full rudder is used, 
considerable aileron pressure may be needed to maintain the bank.  There will 
also be a tendency for the nose to pitch up as a result of the banked attitude and 
rudder input.  This must be counteracted by the use of elevators to maintain the 
proper pitch attitude. 
 
52. Recovery from a slip is achieved by simultaneously releasing rudder 
pressure, levelling the wings and remains positioned over the centre of the 
runway while the longitudinal axis is held in alignment with it.  This is a highly 
developed skill, as control inputs must change as airspeed reduces and, if the 
wind is gusting, as the wind changes in speed and direction.   A slipping turn 
achieves the same aim as a forward slip -- increased rate of descent without 
increasing airspeed - but does this in a turn.  The turn is slowed, but not 
prevented, by the use of opposite rudder.  The slipping turn can be useful during 
the turn to final approach, especially in the case of a forced landing in which 
excess altitude must be lost.  
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CHAPTER 8  
TAKE-OFF AND CLIMB 

 
INTRODUCTION 
 
1. A take-off can be defined as the movement of an aircraft from its starting 
position on the runway until it is established in a climb.  In a well-executed take-
off the aircraft becomes airborne smoothly and efficiently with the minimum take-
off run consistent with good control and subsequent transition to climbing flight.  
Ideally the take-off run should be made directly into the wind but if a crosswind 
exists then these conditions must be dealt with without compromising aircraft 
control or safety.  A take-off involves both ground and in-flight handling 
techniques and the pilot must be able to make the transition between the two 
with smoothness and coordination. 
 
 
PREPARATION FOR TAKE-OFF 
 
2. After taxiing out to the run-up area, park the aircraft as prescribed and 
carry out the Engine Run-up and Pre-Take-Off Checks as detailed in the Grob 
Check List.  This is your last chance to ensure the aircraft is truly ready for flight 
and the safety and quality of the take-off can depend on the proper execution of 
these checks. Remember to set the flaps to the take-off position. 
 
3. After completing the Pre-Take-Off Check, taxi to the 'Post' position (a 
waiting position, marked or unmarked, at least 200 feet from the edge of the 
active runway).  Enroute to the post, look around to check: 
 

a. If the active runway is clear of other traffic; 
 
b. If the final approach path is clear and no aircraft are on base leg 

nearing final; and 
 
c. The windsock to determine whether or not crosswind take-off 

technique will be required. 
 
4. If the area is clear, obtain take-off clearance from the tower and continue 
taxiing onto the runway.  If other traffic is present, stop at the post and wait until it 
is clear before requesting take-off clearance.  Whenever waiting on the ground, 
remember to set the parking brake and adjust the throttle to normal ground idle 
(1000-1200 RPM). 
 
5. If an aircraft has just landed and base and final approach are clear, 'Line-
up' may be requested from the tower and, if cleared, you may taxi onto the 
runway and prepare for take-off.  The actual take-off roll, however, must not be 
initiated without further clearance from the tower.  Do not proceed onto the active 
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runway until you are positive that you have permission to do so; if in doubt, stop  
and reconfirm your instructions with the control tower. 
 
 
TAKE-OFF 
 
6. Taxi the aircraft onto the runway and line up on the painted centreline of 
the runway; ensure that the nosewheel is straight by allowing the aircraft to roll 
forward a short distance on the centreline.  It is good practise to leave as much 
runway as possible in front of the aircraft for the take-off so arrange your path 
onto the runway accordingly, and do not move too far down the runway before 
commencing your take-off run. 
 
7. Once you have the aircraft on the centreline, complete the Take-off 
checklist items.  To begin the take-off, place the stick in the neutral position and 
release the wheel brakes fully.  The various aerodynamic effects of the rotating 
propeller will tend to turn the aircraft to the left so be ready to correct with right 
rudder and nose-wheel steering.  Apply smooth rudder pedal pressure as the 
need becomes apparent but do not over-anticipate the use of rudder.  Use of the 
brakes for directional control during take-off is rarely necessary and should be 
avoided in order to obtain the best possible acceleration. 
 

PLACEHOLDER FOR UPDATED FIGURE 8-1 ANIMATION   
Figure 8-1.  Take-off View 

(select image to play) 
 
8. Look well down the runway to monitor directional control of the aircraft.  
Do not attempt to keep straight by looking at the runway centreline just in front of 
the aircraft as a large heading change can develop before a noticeable deviation 
from the centreline occurs.  It may be useful to select a landmark on the 
extended centreline of the runway and think of keeping the aircraft pointed 
directly at it.  If the aircraft drifts off the centreline, do not try to regain it as you 
may over-control and create, rather than rectify, directional control problems.  
Instead, apply only enough rudder pressure to bring the aircraft back parallel to 
the runway centreline and continue the take-off.  The first few yards of the take-
off run are vitally important.  If a good, straight, well-coordinated start is made, 
then the success of the take-off is almost assured.  
 
9. As the speed builds continue to hold the stick in the neutral to slightly aft 
of neutral position. This position of the stick will reduce any possibility of ‘wheel-
barrowing’ (See Chapter 11 for further discussion on wheel-barrowing) and as 
lift-off speed is reached (approximately 65 knots, depending on aircraft weight) 
the aircraft will become airborne in a shallow climb.  As the speed increases, the 
flying controls become more effective, and progressively smaller movements are 
needed to obtain the desired effect.  You must develop a sense of control 
effectiveness as a function of airspeed and tailor your control movements and 
pressures accordingly. 
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10. The ideal take-off should require little pitch adjustment as the aircraft 
becomes airborne.  In this attitude the airspeed should be allowed to increase to 
90 knots initially.  As the aircraft accelerates, the nose will try to rise to a steeper 
attitude due to the fact that it is roughly trimmed for the take-off speed of 65 
knots.  It is important that you maintain the shallow climb attitude by applying 
forward pressure as required and trimming off the unwanted pressure (see 
Figure 8-2).  As 90 knots is reached, raise the nose as required to maintain a 90-
knot.  Aileron should be used as necessary to keep the wings level during the 
take-off.  After lift-off, yaw should be eliminated with rudder. 
 

 
Figure 8-2.  Initial Climb Attitude 

 
Note : If flying in high-density altitude conditions (high temperature, low 
atmospheric pressure) initial climb out speed should be adjusted to 80 knots to 
ensure a reasonable climb rate. In this case, retract gear at 150 feet AGL (1000 
feet MSL at Southport) then accelerate to 90 knots before retracting the flaps.  
 
11. During the take-off it is essential that any directional control and pitch 
errors be recognized quickly, and that a smooth and coordinated correction be 
applied in proportion to the error.  Do not rush the take-off.  When the aircraft is 
ready to fly, it will lift off smoothly by itself with adequate flying speed.  If the 
aircraft is pulled off the ground too soon with excessive backpressure, it may 
settle back on the runway or rotate to an excessively nose-high attitude resulting 
in a stall.  Conversely, relaxing the backpressure may allow the aircraft to settle 
back on the runway after the initial lift off.  You must learn to hold the correct 
take-off attitude and allow the aircraft to climb away on its own.  Once the wheels 
leave the ground, the aircraft will accelerate rapidly. 
 
 
AFTER TAKE-OFF 
 
12. Once the initial climb speed of 90 knots has been achieved, you must 
climb to a safe altitude before retracting landing gear and flaps.  Care must be 
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taken to maintain the climb while retracting the flaps.  At Southport, you must 
climb through 1000 feet MSL (150 ft AGL) before initiating gear and flap 
retraction.  Once the gear and flaps are retracted, the aircraft will accelerate quite 
readily to the normal climb speed of 100 knots.  The climb must be maintained 
throughout this process.  At 100 knots, a small pitch adjustment will likely have to 
be made to stabilize in the climb.  The precise attitude required for the climb will 
change from day to day, depending upon temperature conditions and other 
factors.  Do not try to chase the airspeed indicator; place the aircraft in the climb 
attitude by reference to the horizon and keep it there.  Remember that the aircraft 
has inertia and cannot accelerate or decelerate immediately with a change in 
attitude.  Inertia must be overcome and the airspeed allowed to settle to that of 
the new pitch attitude.  Once the aircraft has adapted to the new attitude, a 
glance at the airspeed indicator will indicate if the pitch attitude is correct. 
 
13. When the correct climbing attitude has been established, use the trim to 
relieve any forward or aft pressure from the control stick.  This makes it easier to 
hold a constant attitude in the pitching plane. 
   
14. Directional control after lift-off can be maintained by reference to the 
remaining part of the runway or by reference to some prominent feature in the 
distance.  After gaining a few hundred feet of altitude, it will probably be 
necessary to select another landmark further away to continue the climb.  When 
safely airborne and clear of the ground, have a good look around for other 
aircraft and then complete the Post-Take-Off check as given in the Check List.  
Do a careful check of the engine instruments to ensure that the engine is 
functioning normally and that fuel pressure to the engine is maintained.  It is 
important that you look behind, once stabilized in the climb, to verify that you are 
in fact climbing straight out from the runway.  Continue the climb as required by 
CWATC Flying Orders either to remain in the circuit or to depart to the local flying 
area. 
 
15. The take-off can be broken down into very distinct steps.  Each step is 
vital for a successful take-off: 
 

a. Complete the Pre-Take-Off Check (set flaps for take-off); 
 
b. After visually checking the runway, final approach, base leg, and 

the windsock request take-off clearance; 
 
c. Line up on the centreline with nose-wheel straight and stop; 
 
d. With brakes applied, apply full throttle and bring stick to the neutral 

position; 
 
e. Release brakes and maintain directional control with rudder and 

nosewheel steering. Remember to keep heels on the floor, so not 
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to active brakes; 
 
f. As the airspeed builds adjust the stick slightly aft till lift-off occurs at 

approx 65 knots; 
 
g. Maintain lift-off attitude and accelerate to 90 knots, adjust attitude to 

maintain 90 knot climb; 
 
h. At safe altitude 150 feet AGL (through 1000 feet MSL at Southport), 

retract flaps and gear; 
 
i. Accelerate to 100 knots while maintaining climb; 
 
j. Carry out the Post-Take-Off Check; and; 
 
k. Check tracking to ensure climbing straight out from runway. 

 
 
CROSSWIND TAKE-OFF 
 
16. If the wind is not blowing directly down the runway on take-off, the 
fuselage of the aircraft will blank off a portion of the out-of-wind wing causing less 
lift to be developed.  The into-wind wing, however, will be in the normal airflow 
and will develop normal lift.  Therefore, the into-wind wing will tend to lift off 
sooner than the other.  In addition, the wind acting on the side area of the 
fuselage will tend to push the aircraft off the centreline.  Because the greater part 
of the fuselage is behind the wheels, the crosswind will also tend to cause the 
aircraft to weathercock (or turn into the wind).  This could have results ranging 
from skipping across the runway and possibly damaging the undercarriage to 
having the out-of-wind wing making contact with the surface of the runway. 
 
17. The technique for crosswind take-offs is similar to that used during the 
normal take-off except that, anticipating wind effect; the ailerons are deflected 
into the wind.  As a result, lift is decreased on the into-wind wing and increased 
on the other wing.  At the start of the take-off roll, a moderate amount of aileron 
deflection should be applied, the amount of deflection depending upon the 
strength of the crosswind component.  The aileron deflection must be decreased 
as the airspeed increases and the controls become more effective until, at the 
point of take-off, only enough aileron pressure is being applied to equalize the lift 
force on the two wings (see Figure 8-3).  This pressure will depend on the wind 
angle and speed.  Anticipate weather cocking as the aircraft begins to move and 
be ready to apply the appropriate corrective rudder pressure. 
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Figure 8-3.  Crosswind Take-off Control Inputs 

 
18. As the aircraft leaves the ground, it will start to drift with the wind.  Adjust 
the rudder pressure as required to eliminate yaw, but maintain the aileron 
deflection to initiate a slight turn into the wind.  Keep the turn shallow, because at 
this stage the wing is close to the ground and there is not much room to 
manoeuvre.  When you have turned sufficiently to eliminate drift, roll out of the 
turn and continue to climb straight ahead, crabbing into the wind.  Use the 
remainder of the runway to establish the correct heading to eliminate drift. 
 
 
TAKE-OFF EMERGENCIES 
 
19. When the aircraft is close to the ground, the time available to deal with an 
emergency situation is very limited.  A pilot must analyze the situation and 
respond quickly to handle a take-off emergency competently.  It is a good idea to 
think through and discuss various possible situations beforehand to have a plan 
of action already in mind for certain situations.  During unexpected emergencies 
a choice must be made between abandoning the take-off and attempting to stop 
the aircraft on the remaining runway, or continuing the take-off and dealing with 
the emergency once airborne. 
 
20. For instance, if the engine misfires, runs roughly, or does not develop full 
power during the take-off roll, there will normally be ample time to close the 
throttle and abandon the take-off.  Another situation that might occur during take-
off is for the canopy to open.  In these circumstances it is advisable to abandon 
the take-off provided sufficient runway is left to stop the aircraft.  Otherwise the 
take-off must be continued and then the most important action is to concentrate 
on controlling the aircraft. 
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21. If another aircraft has taken off ahead of you, you should be prepared for 
prop-wash or wake turbulence.  If the wind is light- blowing directly down the 
runway--or there is no wind at all, you could fly into an area of severe turbulence.  
Do not be alarmed.  Use firm control pressures to keep the aircraft steady and 
start a turn designed to take you out of the area of prop-wash.  Re-align the 
aircraft parallel to its original flight path and continue climbing.  If a crosswind is 
present, make your turn to the upwind side of the runway, because the area of 
turbulence will move downwind. 
 
 
POINTS TO REMEMBER WHEN TAKING OFF 
 
22. Following is a summary of important points meriting particular attention for 
the take-off: 
 

a. Observe local traffic and obtain ATC clearance before moving onto 
the runway; 

 
b. Start from the button on the runway (use the whole runway); 
 
c. Check wind speed and direction and use the appropriate crosswind 

technique if required; 
 
d. Open the throttle smoothly; 
 
e. Anticipate and make corrections for yaw with smooth rudder pedal 

applications. Do not over-control; 
 
f. Be alert for prop-wash; 
 
g. After take-off, glance back to ensure that you are tracking straight 

out from the runway; 
 
h. Do not let the nose rise above the desired attitude after take-off; 

and 
 
i. Keep a good lookout at all times. 
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CHAPTER 9  
THE TRAFFIC PATTERN AND THE CIRCUIT 

 
INTRODUCTION 
 
1. Due to the large volume of air traffic, it is necessary to have carefully 
defined procedures to regulate the flow of aircraft in the vicinity of an airfield.  It is 
essential that every pilot knows and conforms to the established procedures to 
avoid confusion and enhance safety.  In addition, a well-flown circuit is 
fundamental to the execution of a good approach and landing. 
 
 
THE TRAFFIC PATTERN 
 
2. In the normal situation, aircraft will complete their air exercise in the local 
flying area and then proceed to a given landmark and request landing 
instructions before following the traffic pattern to join the circuit for the active 
runway.  Because of the density and type of traffic at Southport, one specific 
traffic pattern is used for joining the circuit for each of the available runways.  
These traffic patterns are published in CWATC Flying Orders and your instructor 
will explain each of them in detail for you. 
 
3. Before joining the traffic pattern, it is necessary to obtain landing 
instructions from Air Traffic Control.  This is done by listening to the Automatic 
Terminal Information Service (ATIS), or by calling the tower and requesting this 
information if ATIS is not available.  These landing instructions are necessary to 
plan your traffic pattern, circuit, and type of landing.  Landing instructions include 
the following information: 
 

a. Runway-in-Use - When you know which runway is in use, you can 
plan your traffic pattern; 

 
b. Wind  - From the wind velocity and direction you can anticipate the 

effect the wind will have on your circuit pattern, the drift on final 
approach, and whether or not you will use the wing flaps; 

 
c. Altimeter Setting - The local altimeter setting must be placed on 

the sub-scale so that the altimeter reads correctly; 
 
d. Runway Conditions - Runway conditions are given when they are 

less than ideal.  If the controller tells you about a particular 
condition, pay attention, it may mean the difference between a 
successful landing and an accident; and 

 
e. Other Information - Any other pertinent information that may affect 

your traffic pattern and circuit. 
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If you receive landing instructions from the tower you must acknowledge the 
transmission.  If you missed or misunderstood all or any part of the instructions, 
do not hesitate to ask for a repeat.  Unless the tower advised otherwise, the 
passing of landing instructions to you by the tower or acknowledgement by the 
tower that you have the latest ATIS information implies clearance to join the 
traffic pattern and circuit. 
 
4. At Southport, all traffic patterns commence at a particular geographic 
reference referred to as the 'Loop'.  The Loop is an easily recognizable landmark 
consisting of an almost circular oxbow in the Assiniboine River, located 
approximately 5 NM WSW of the aerodrome.  Ideally, ATIS should be received 
within 4 NM of the Loop.  The call to tower should then be made at the Loop, or 
as you commence the turn to join the appropriate traffic pattern in the vicinity of 
the Loop.  The appropriate R/T call would be "Southport Tower, Shotgun XX, by 
the Loop with 'Zulu' ”, where 'Z' is the current ATIS identifier.  The tower will 
respond with the current altimeter setting, and any other pertinent information 
you should know for landing.  You should then confirm your altimeter setting, and 
acknowledge the transmission from the Tower. 
 
5. As mentioned previously, because of the amount and type of traffic using 
the local area, a particular traffic pattern has been laid down for joining each 
circuit in use at Southport.  There may however be an occasion when it is 
necessary to join the circuit at an unfamiliar airport.   Figure 9-1 illustrates 
standard practice at civil airports.  

 

 
Figure 9-1.  Standard Traffic Pattern 
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6. When arriving at an airfield, you must call the control tower before entering 
the associated control zone.  In addition to your call sign, give your position, 
altitude, and intentions (e.g.:  "Winnipeg Tower, Shotgun XX, 10 miles to the 
southwest, 2000 feet, inbound for landing").  When the tower gives a clearance 
'to the circuit' you are expected to join the circuit on the downwind leg at the 
circuit height.  The descent to circuit height must be made outside the area 
occupied by the circuit.  When cleared for a 'straight in' approach, you are 
authorized to join the circuit on the final approach leg without having executed 
any other part of the circuit.  The same applies if you are authorized to join on the 
base leg. 
 
 
THE CIRCUIT 
 
7. The circuit is a rectangular pattern on the ground oriented to the active 
runway leading from the take-off to the landing.  It includes the climb after take-
off or upwind leg, the climbing turn to crosswind and the crosswind leg, the turn 
to downwind and the downwind leg, the turn to base leg and the base leg, the 
final turn, and the final approach to landing.  Figure 9-2 illustrates the circuit.  The 
circuit is designated left or right hand as appropriate; this designates the direction 
in which the turn onto the crosswind leg and all subsequent turns are made.  The 
side of the circuit where the downwind leg lies is called the 'live' side of the circuit 
and the opposite side is the 'dead' side. 

 

 
Figure 9-2.  Circuit 
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CIRCUIT ALTITUDE AND AIRSPEED 
 
8. The circuit speed at Southport for Grob is 120 knots IAS.  Circuit altitude 
at most airports is 1000 feet above ground and at Southport; the circuit altitude is 
rounded off to 1900 feet ASL. 
 
 
UPWIND LEG 
 
9. The climb after take-off is made directly out from the runway on the 
upwind leg, with drift eliminated through the use of crab, to at least 600 feet 
above ground (i.e. 1500 feet MSL at Southport) before turning onto the crosswind 
leg.  The airspeed is 100 knots throughout the climb and gentle turns (15° bank) 
only are used while climbing.  Keep a good lookout for other aircraft ahead of you 
on the upwind leg, on the crosswind, or already established on the downwind leg 
as they will influence your decision of when to make the turn to crosswind. 
 
 
CROSSWIND LEG 
 
10. The crosswind leg is that part of the circuit with a ground track at 90 
degrees to, and upwind of, the runway.  It is called the crosswind leg because; it 
lies at 90 degrees to the direction of the runway.  Normally the aircraft is levelled 
at circuit altitude (1900 feet) and accelerated to circuit speed (120 knots - approx 
19 inches of manifold pressure) during the crosswind leg.  Keep a good lookout 
for aircraft that are already established on their downwind legs in the circuit as 
you will be on an intersecting flight path with them and must take the appropriate 
avoiding action if necessary (see Figure 9-3). 
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Figure 9-3.  Cross-Wind Leg 

(select image to play) 
 
 
TURN TO DOWNWIND 
 
11. The turn from the crosswind leg onto the downwind leg should be a 
medium (30-degree bank) turn.  Your instructor will point out some ground 
references to help judge where to turn.  Do not spend too much time looking 
back at the runway, as other aircraft already on downwind will be approaching 
from the other side of the aircraft!  If in doubt about the position of this turn, 
simply estimate the downwind spacing from the runway and turn to the downwind 
heading at the appropriate time.  
 
 
DOWNWIND LEG 
 
12. The downwind leg is a track flown parallel to the landing runway but 
opposite to the direction of the intended landing.  Normally, the spacing of this 
leg from the runway is referred to as wing tip distance.  In the Grob, this means 
that the wing tip appears to not be touching the runway.  Any drift that is 
encountered should be eliminated so that the ground track is kept parallel to the 
active runway. 
 
13. Adjust the attitude and throttle setting as required to maintain the proper 
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circuit airspeed and altitude.   Trim the aircraft.  During the initial portion of the 
downwind leg, you should be extra vigilant of traffic on crosswind.  Although you 
have the right-of-way, the other traffic may not see you, and you may have to 
take avoiding action.  Do not commence the Pre-Landing Check until you are 
past the departure end of the runway.  Once you are abeam the departure end of 
the runway, and have confirmed that the area is clear, decide on the type of 
landing and carry out the Pre-Landing Check as detailed in the Grob Check List.  
Once a Flapless, Take-off flap or Land flap landing has been chosen, lower the 
appropriate amount of flap and lower the gear.  With these actions taken the 
airspeed will start to decrease, continue the rest of downwind at 95 knots. 
 
 
POSITION REPORT 
 
14. The actual approach to the runway is commenced as the aircraft is turned 
onto base leg.  A position report to the tower is required at this point.  A typical 
transmission would be "Shotgun XX, Base".  This report is made as the aircraft is 
in the turn to allow for ease of identification by the tower controller.  The tower 
controller will reply with a sequence number which will tell you how many aircraft 
are ahead of you on base leg and the final approach.  They will also tell you the 
position of the preceding aircraft. You should look out and identify each 
preceding aircraft to ensure that all are in sight and that they will not interfere with 
your approach and landing.  If anything other than a touch-and-go is intended, 
then you should advise the tower during the call at base; for example, "Shotgun 
XX, Base, Stop”, "Shotgun XX, Base, Overshoot" or “Shotgun XX, Base, Fly 
Through”.  If a touch-and-go is intended, then it is not necessary to specify this 
during the position report, because the absence of specific intention implies a 
touch-and-go.  A full description of the correct R/T procedures is contained in 
CWATC Flying Orders. 
 
 
BASE LEG 
 
15. The base leg is the transitional part of the circuit during which the actual 
descent to touchdown is commenced.  A medium turn of 30 degrees bank is 
used and should be initiated when you are positioned approximately 45 degrees 
from the threshold relative to the runway.  Your instructor will show you various 
ground references which may be used to help plan your turn to base leg.  The 
base leg should follow a track of 90 degrees to the runway, so anticipate the 
need for crab.  The rate of descent is adjusted on the base leg with power to 
arrive in a position to begin the turn to the final approach leg at 600 feet above 
ground (1500 feet MSL at Southport).  A more detailed description of base leg is 
given in Chapter 10 on 'Approaches'. 
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FINAL APPROACH 
 
16. The final approach leg extends from the final turn at the end of the base 
leg to the point of intended touchdown.  It is probably the most important leg of 
the entire circuit; therefore, your judgement must be at its keenest.  Lead the final 
turn so that you will roll out in line with the runway centreline.  Aim for a bank 
angle of 20 degrees, using more or less bank if the need becomes apparent 
during the turn, but never use more than 30 degrees of bank.  Vary the angle of 
bank to roll out on the final approach path.  After the aircraft rolls out of the turn, 
the ideal altitude will be 400 to 500 feet AGL (1300 to 1400 MSL at Southport).  
The final approach path is then flown to the runway.  At a convenient point on the 
final approach you should request landing clearance from the tower using the 
terminology given in the R/T Phraseology Guide in your references.  Often the 
tower controller will issue a landing clearance without your asking to cut down on 
radio chatter.  Listen carefully for the controller's instructions and be ready to 
abort the approach if necessary.  More specific instruction on approaches is 
found in Chapter 10. 
 
 
GROUND REFERENCES 
 
17. Ground references and landmarks are very useful in maintaining accurate 
circuit tracking.  Close attention must also be paid to the effect of wind, and drift 
must be carefully eliminated so that the aircraft's ground track forms a true 
rectangle including the runway as part of one side.  The forecast winds given 
during the daily met briefing will assist in anticipating the drift angles required on 
any given day. 
 
 
SPACING IN THE CIRCUIT 
 
18. It is extremely important that you maintain a constant awareness of the 
location of other aircraft, which are flying in the circuit with you and especially 
those that are just ahead of you in sequence.  Constant lookout and close 
attention to the radio calls made by other aircraft will assist in maintaining this 
awareness and enhance safety all around.  A dangerous mistake would be to 'cut 
off' a preceding aircraft by carelessly turning onto the downwind or base leg out 
of proper sequence.  Maintain a suitable spacing between your aircraft and the 
one ahead of you so as to allow time for that aircraft to land and taxi clear.  If you 
crowd the preceding aircraft it will probably be necessary for you to execute an 
'overshoot' which can be an unnecessary waste of time.  At the same time, 
excessive spacing in the circuit is inconsiderate of other aircraft and may invite 
being cut off by someone endeavouring to fly a more acceptable circuit.  Proper 
spacing is a judgement that you must seek to develop quickly but at the same 
time safety must not be compromised by taking chances at 'squeezing' in 
between other aircraft. 
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19. The circuit as flown for Primary Flying Training uses a fixed downwind leg 
and base leg.  Therefore the only flexible leg that is available to adjust circuit 
spacing or enlarge the circuit to accommodate more aircraft is the upwind leg.  
As a general rule, if there is an aircraft in front of you, do not turn crosswind until 
the aircraft has passed by your wing either on its crosswind leg or downwind leg.  
This may mean climbing to circuit altitude and then levelling off while still on the 
upwind leg and even extending the upwind leg some distance away from the 
airfield before turning on your crosswind leg.  If you did not see an aircraft 
established on the downwind leg and you have already turned crosswind and are 
not sure that you can safely continue with the circuit without interfering with the 
other aircraft, the preferred method of regaining spacing is to turn upwind again 
parallel to the runway.  Maintain this heading until the other aircraft passes your 
wingtip.  The other aircraft will pass you on its downwind leg and will be well 
ahead of you when you turn downwind. 
 
 
FLYING THROUGH 
 
20. If your spacing in the circuit becomes too close to the aircraft ahead for 
some reason or because of other traffic in the circuit, it may be pointless to even 
begin an approach from the turn to base leg.  Rather than disrupt the circuit, it is 
better to maintain circuit altitude and airspeed and manoeuvre to rejoin the 
normal circuit as expeditiously as possible.  This is known as the 'fly through' 
procedure (see Figure 9-4).  You can make the decision to fly through yourself or 
the tower may instruct you to do so if the controller becomes aware of a potential 
traffic conflict. 
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Figure 9-4.  Flying Through 

 
21. Make the usual turn at base leg but maintain the normal circuit altitude 
and fly the normal base leg ground track and once the traffic ahead of you is 
clear complete a Post-Take-Off Check and accelerate to 120 knots.  Extend the 
base leg slightly past the runway centreline and then turn parallel to the active 
runway remaining slightly on the dead side to assist in lookout below for aircraft 
taking off.  Once you have passed the upwind end of the runway and traffic 
permits, turn onto the crosswind leg and continue with a normal circuit pattern.  
Should it become necessary to fly through after having initiated the descent on 
base leg, climb to and maintain circuit altitude, notify tower, and carry on with the 
procedure as outlined above. 
 
 
EFFECT OF WIND  
 
22. Wind will affect your power settings for different parts of the circuit 
depending if it is a tail or head wind.  Also the wind will affect your course over 
the ground.  At Southport we want to fly rectangle traffic patterns in relationship 
to the runway that is active.  To accomplish this we must correct for wind drift and 
this is done by crabbing.  Crabbing is accomplished by turning the aircraft slightly 
into wind so that our ground track is straight even though our nose position is not 
parallel or perpendicular to the runway. 
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TIPS FOR CIRCUIT FLYING 
 
23. Following is a list of tips that should help you to overcome some of the 
more common errors encountered in learning circuit flying: 
 

a. Strive for accuracy in airspeed, altitude, and bank angle; 
 
b. Look out to both the outside and the inside of the circuit, particularly 

in advance of turns;  
 
c. Anticipate the effect of the wind and compensate for it; 
 
d. Fly your own circuit.  Do not try to follow another aircraft as it may 

be flying an inaccurate circuit; 
 
e.  Ensure proper spacing by extending the initial climb or upwind leg 

only.  Do not widen or narrow the circuit or extend your downwind 
past the normal base leg turning point; and 

 
f. Do not call for landing clearance if there is an aircraft in front of you.  

The tower cannot clear you until the runway is clear of other 
aircraft.  If you are unable to obtain clearance prior to descending 
through 100 feet AGL (1000 feet MSL at Southport), commence an 
overshoot, unless your instructor advises you to continue. 

 
 
BREAKING OUT 
 
24. The circuit can be a busy place. Due to traffic congestion, a runway 
change or ATC instruction the pilot may need to break out of the circuit. A safe 
and orderly method must be employed that will allow enough flexibility to allow 
for the many factors that can come into play once the decision to break out has 
been made.  
 
25. The goal of the break out is to climb, leave the circuit and proceed to the 
loop. If possible, use normal circuit departure procedures.  
  
26. After safely initiating the break out inform ATC of your actions: “Shotgun 
11 breaking out”. Once you are safely away from the circuit and west of the river 
you can descend to circuit altitude, pick up the ATIS and return to the loop. 
 
27. Due to the broad range of factors and the unplanned nature of this 
manoeuvre be prepared to deviate from normal procedures if required. The key 
is to keep it safe and orderly. Make it a point to question your instructor on the 
numerous scenarios that you may be exposed to and how you can best deal with 
them. 
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CHAPTER 10  
THE APPROACH 

 
INTRODUCTION 
 
1. The approach and landing are both part of the sequence of actions 
needed to bring the aircraft safely back to the ground after a flight.  There is an 
understandable tendency to concentrate on the landing portion of this process; 
however, you will soon discover that a good landing is much easier to carry out if 
it is preceded by an accurately flown, well-judged approach.  Thus your instructor 
will be placing a great deal of emphasis on approach planning, analysis, and 
judgement with the knowledge that when these skills have been learned, good 
landings will almost inevitably follow. 
 
2. The approach itself is actually a series of relatively simple airspeed and 
power changes, descent entries, and turns.  You will have experienced and 
practised each of these skills individually in the area.  During an approach, the 
only difference is that these actions must take place quickly, in the right 
sequence, and with a reasonable degree of precision.  At the same time, you 
must keep track of your position relative to the runway, watch for other aircraft, 
communicate with the tower, and continually assess the effect of the wind on 
your aircraft.  At first, you may find yourself quite busy, but as things fall into 
place, you will learn to derive the satisfaction of a well-flown approach. 
 
 
PLANNING THE APPROACH 
 
3. Approach planning should start early on, even during circuit joining if you 
are returning from the practice area.  The ATIS broadcast includes several items 
of information needed when joining the circuit and can also give an indication of 
how the approach will be flown.  In particular, the runway in use and wind 
information will indicate the effect the wind will have on the circuit, how the 
approach itself will be affected, and what crosswind must be dealt with on final. 
 
 
LANDING GEAR 
 
4. Since the Grob has retractable gear, we should review the benefits, 
effects and dangers of this kind of landing gear.  Benefits include less drag while 
in cruise flight which gives more airspeed and less fuel burn.  Retractable gear 
also makes an aircraft systems more complex than fixed gear and with this 
complexity comes more emergency procedures.  Now the pilot has the ability to 
forget to lower the gear, to reduce this risk the Grob has a gear warning system 
that sounds an audible warning of “CHECK GEAR” which is activated by having 
the gear up and the throttle at idle and/or the flap selected to “LAND”.  During 
student solos an instructor will be in the tower to monitor solos and watching to 
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see if they have extended the gear.  If the instructor sees that the gear is not 
extended when the student requests a touch and go or a full stop landing, the 
instructor will command the solo student to overshoot.  An example of this would 
be “COLT 445 OVERSHOOT”.  When hearing this, the student will commence an 
immediate overshoot and acknowledge the command.  When the gear is lowered 
during the Pre-Landing Check on downwind be ready for a slight ballooning 
action of the aircraft and use the extra drag to slow down to 95 kts for the turn to 
base.  To ensure that the gear is safely lowered, the following procedure is to be 
used: 

 
a. Limitation – State current airspeed; then 
 
b. Operation – Select Landing Gear Handle down; then 
 
c. Confirmation - State “3 green” (when all three gear are down and 

the gear lights are illuminated) 
 
5. Ensure each step is completed before proceeding to the next action. The 
reason for stating the airspeed first is to ensure the aircraft is below the gear-
lowering limit of 136 kts before placing your hand on the Landing Gear Handle.  
The confirmation is required because having the Landing Gear Handle in the 
“DN” position does not mean the gear is down.  The only verification is via the 3 
green gear lights. 
 
 
USE OF FLAP 
 
6. You must decide no later than the Pre-Landing Check on the downwind 
leg the type of landing that you intend to carry out; that is, choose between a land 
flap, take-off flap, or flapless landing.  Although the Grob is capable of using any 
flap configuration up to the full crosswind limit of 25 knots, this decision should 
consider the effect of the wind's speed and direction on the approach and landing 
with a view to safety and efficiency.  During training, three types of landing may 
be requested of students for instructional or testing purposes, the land flap, the 
take-off flap and the flapless landings.  As a general principle, flapless landings 
are better suited to conditions of strong or gusty winds and large crosswind 
components, while land flap landings are better suited to light winds and small 
crosswind components. 
 
7. In Chapter 7, the effects of the flaps were mentioned in relation to the 
stalling speed of the aircraft.  Lowering flap increases the effective camber of the 
wing and therefore the maximum available lift coefficient.  The downward 
deflection of the flaps also substantially increases the drag on the aircraft.  
Usually, it is assumed that the first 15 degrees of flap increases lift and that any 
further flap extension mainly increases drag.  During an approach with the flaps 
lowered, therefore, the following effects become apparent: 
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a. The increased drag permits a steeper descent angle without 

increasing the airspeed; 
 
b. Visibility is improved on the approach due to a lower nose attitude 

at a given airspeed; 
 
c. The aircraft has a lower touch-down speed; and 
 
d. With a lower touchdown speed, there will be a shorter after-landing 

roll. 
 
 
THE TURN TO BASE LEG 
 
8. As has already been emphasized, the approach phase begins by 
performing a level medium turn from the downwind leg to the base leg.  Try to 
obtain consistent positioning for this turn.  If the position of the turn changes due, 
for instance, to flying the downwind leg too wide, then the remainder of the 
approach will have to be altered as well.  Reducing the number of variables 
requiring attention will aid in flying a successful approach. 
 
9. Another key point is to perform an accurate level turn to base leg; gaining 
or losing altitude during the turn will change the altitude that needs to be lost on 
the base leg and so complicate the approach.  Plan the roll out from the turn to 
include a suitable crab angle to ensure that the aircraft's ground track on the 
base leg is at ninety degrees to the final approach.  Normally, of course, the wind 
will be approximately down the runway and so a crab angle in towards the 
runway will be needed to preserve the correct ground track.  Select suitable 
ground reference points to help maintain both desired track and heading. 
 
10. Throttle is reduced on the base leg to approx 13 inches of MP; this is done 
to start a descent that will be done at 95 knots.  Precisely where the throttle is 
reduced is dependent upon the anticipated headwind or tailwind component on 
base leg.  For example, if a strong tailwind component were anticipated, you 
would likely want to reduce your power approximately half way through the turn.  
If a headwind component is anticipated, you would likely roll out from the turn to 
base, and then reduce the power. 
 
 
BASE LEG 
 
11. On Downwind you have already decided on the type of landing you will be 
doing.  You have selected either a landing with or without flap and lowered the 
gear and slowed the aircraft to 95 knots.  Decrease the manifold pressure to 
approx 13 inches and descend on base at 95 knots.  Trim the aircraft as 
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necessary. The amount of power required will depend, primarily, on the wind 
speed; for average wind conditions a power setting of approx 13 inches manifold 
pressure is appropriate.  The objective is to fly the base leg at 95 knots and 
arrive in position to begin the final turn at 600 feet above ground (1500 feet MSL 
at Southport). 
 
12. The heading required to maintain an accurate ground track on the 
downwind leg is an important clue to the winds on base leg.  For example, a 
need to crab in towards the runway on downwind implies that a headwind will be 
present on the base leg.  A headwind will reduce the groundspeed of the aircraft 
and so the base leg will take a longer period of time and a reduced rate of 
descent will be necessary.  Thus a somewhat higher power setting should be 
used resulting in a slightly flatter descent attitude.  Monitor your altitude during 
the base leg and adjust the power as required, remembering that both power and 
attitude changes are required to adjust rate of descent while maintaining 
airspeed.  It is better to make an early minor power adjustment on base leg than 
to have to make a large adjustment later on the final approach.  If it appears that 
the desired final turn altitude will be reached quite early on the base leg, apply 
sufficient power (approximately 19” MP) to bring the aircraft to level flight and 
complete the base leg at a constant altitude. 
 
 
THE FINAL TURN 
 
13. Ideally the final turn should be accomplished with a constant 20 degree 
angle of bank and be initiated at a point such that the aircraft rolls out on the 
extended centreline of your runway at 400-500 feet above the ground (1300-
1400 feel MSL at Southport) (see Figure 10-1).  During the turn monitor your 
progress towards the extended centreline of the runway.  If you have turned too 
late and it appears that you will overshoot the centreline, increase the angle of 
bank to a maximum of 30 degrees to increase the rate of turn and complete the 
turn more quickly.  Do not exceed 30 degrees of bank, as the stalling speed of 
the aircraft will increase reducing the margin of safety in this critical stage of 
flight.  If the turn was begun too soon reduce the angle of bank to widen the turn; 
in an extreme case, it may be best to level the wings, fly closer to the centreline, 
and then resume the turn.  A significant headwind or tailwind on the base leg will 
affect the starting point for the ideal 20-degree banked final turn.  Begin the turn 
earlier for a tailwind and later for a headwind in order to roll the aircraft wings 
level as close to the runway centreline as possible.  Also remember that it is 
often necessary to adjust power during the turn to final to compensate for any 
abnormal power settings on base leg, or for the anticipated different power 
requirements on final approach.  There will always be a different headwind 
component on final than there was on base. 
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Figure 10-1.  Final Turn 

 
 
FINAL APPROACH 
 
14. Land Flap Landing - Shortly after the aircraft rolls out of the final turn, set 
flap to Land and allow the airspeed to decrease to the final approach speed of 80 
knots.  Watch for ballooning when the Land flaps are selected, adding forward 
pressure on the stick, just like in Slow Flying, controls this.  The extra drag from 
the flaps will slow the aircraft without the need to change the power setting.  Only 
minimal retrimming should be necessary.  Once the desired airspeed and glide 
path are achieved, reset the power as required to maintain them.  From this point 
onwards, the approach consists of monitoring the airspeed, the approach path, 
and runway alignment (see Figure 10-2).  If there are no aircraft ahead of you on 
final approach or on the runway, obtain landing clearance from the tower.  The 
proper R/T procedure is “Shotgun XX GO/STOP” and the tower is respond 
“Shotgun XX cleared for the GO/STOP confirm gear down and locked”, you will 
respond “Shotgun XX THREE GREEN”. 
 

 PLACEHOLDER FOR UPDATED FIGURE 10-2 ANIMATION  
Figure 10-2.  Land Flap Approach 

(select image to play) 
 
15. Take-off Flap Landing - If the approach is take-off flap, after rolling out 
on final, simply maintain the same configuration and reduce speed to 85 knots.  
The attitude during the approach will be slightly flatter than during the land flap 
approach; the descent path should be identical. 
 
16. Flapless Landing - If the approach is flapless, after you roll out on final, 
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bring the airspeed back to 90 knots with a simple power, attitude and trim 
adjustment.  Due to a higher nose attitude with the flaps retracted, the runway 
will be more difficult to see over the nose of the aircraft.  As a general rule, the 
runway threshold should remain just barely in view over the nose if the aircraft is 
on the proper descent path.  Continue as for a flap approach but maintain 90 
knots. 
 
17. Regardless of the type of landing chosen, carry out the “Final” check 
before reaching the threshold of the runway. 
 
18. For any approach and landing, add 5 to 10 knots to the final approach 
Indicated Airspeed (IAS) in a strong, gusty wind.  This increased airspeed will 
provide an ample safety margin above the stall.  A shallower pitch attitude can be 
anticipated. 
 
19. During the final approach, the aircraft must follow a suitable approach path 
at the correct airspeed and this approach path must be positioned to intercept the 
runway at the desired point.  If the approach path angle is too steep, the round 
out required over the runway will be abnormal.  If the approach is too shallow, 
then it will be difficult to properly assess the runway intercept point and obstacle 
clearance on final will be reduced.  The approach angle can be judged by the 
appearance of the runway on final (see Figure 10-3). The first step is to ensure 
that the approach path angle is correct.  Then the runway intercept point can be 
assessed. 
 

 
Figure 10-3.  Glide Paths 

 
20. The desired landing touchdown point is normally within the first third of an 
average length runway. To allow for the distance that will be covered during the 
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round-out and hold-off phases of the landing, the aircraft should therefore be 
flown down a glide path towards a runway intercept point a short distance in front 
of the desired touchdown point.  The runway intercept point (aim point) should be 
stationary in your field of view.  If the aim point appears to move up in your field 
of view, the aircraft is going low.  If the aim point appears to move underneath 
the aircraft, the aircraft is going high. 
 
21. One of the keys to flying successful approaches is the ability to assess 
glide path deviations quickly, and correct them while they are still only small 
deviations.  In making this assessment, you must monitor not only the runway 
intercept point previously mentioned, but also the overall runway picture.  As you 
recognize a glide path deviation, you must then determine the appropriate 
corrective action.  Maintaining the correct glide path and airspeed during 
approach is very much like maintaining a level flight path at a constant airspeed; 
the glide path essentially becomes the altitude reference. 
 
22. One cannot think of corrections in 'one-dimensional' terms during 
approaches. You must analyze both glide path and airspeed before making a 
correction.  For example, if you find yourself slightly low on the glide path, you 
should then check your airspeed.  If it is correct, then the appropriate correction 
would be to add a small amount of power, and raise the nose slightly to maintain 
airspeed while correcting to the glide path.  Once back on the glide path, you 
would then reduce the power and lower the nose slightly to maintain the glide 
path.  If upon finding yourself slightly below the glide path, you check the 
airspeed and find it to be 5 knots high, simply raising the nose may be sufficient 
to correct both the glide path and the airspeed, with no power adjustment 
required.  Conversely, if you found the airspeed to be 5 knots low, you would 
have to add a significant amount of power to correct first the airspeed, then 
adjust the attitude up slightly to correct to the glide path while maintaining 
airspeed.  It should be apparent by now that a power adjustment can translate 
into either an airspeed change or a glide path adjustment, or both, depending on 
what you do with attitude. 
 
23. If you find yourself going high on the glide path, check your airspeed.  If it 
is low, simply lowering the nose may be sufficient to correct both glide path and 
airspeed.  If the airspeed is correct, then reduce power slightly and lower the 
nose to maintain airspeed while correcting to the glide path.  If the airspeed is 
high, then a more significant power reduction is required to correct first the 
airspeed, and then the glide path. 
 
24. If you detect an airspeed error, the first thing to do is check the glide path.  
If on the glide path and slow, add power and progressively lower the nose to 
maintain the glide path while the plane accelerates.  If on the glide path and fast, 
reduce power and progressively raise the nose to maintain the glide path while 
the plane decelerates. 
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25. Normally, during approaches, small power changes should be sufficient to 
maintain the glide path; however, do not hesitate to make larger adjustments if 
required.  The objective is to fly a consistent final approach so that the round out 
over the runway is practically the same for every landing.  Avoid excessively flat 
or steep approaches close to the runway; there should be ample time on the final 
approach to correct to and then maintain the correct approach path.  If you have 
any doubt about the descent being properly established as you near the runway, 
apply full power and overshoot. 
 
 
EFFECT OF WIND ON THE APPROACH 
 
26. The circuit size and shape is designed to place the aircraft on the ideal 
approach path after a normal final turn.  If the final approach is into a strong wind, 
the aircraft will descend more steeply resulting in a tendency to undershoot the 
intended landing spot unless additional power is carried to reduce the rate of 
descent and maintain the normal glide path.  Conversely, very light winds will 
tend to flatten the approach and result in an overshoot if not corrected for.  
Experience and careful observation of the drift on the aircraft on base leg will 
assist in judging the required power setting.  For instance, if a large crab angle is 
needed on base leg, anticipate a higher power setting when turning final to 
compensate for the wind conditions.  Figure 10-4 shows you the effect of various 
wind speeds on the glide path of an aircraft maintaining a constant power during 
the approach. 
 

 
Figure 10-4.  Effect of Wind with Constant Power on Glide Path 

 
 
 
CROSSWINDS 
 
27. On final approach, as during the final turn, the aircraft will be affected by 
wind, but the aircraft must be kept on the desired ground track.  When rolling out 
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from the final turn, anticipate the need for crab and either stop the turn early or 
continue it past the runway heading to establish the desired crab angle 
immediately.  Adjust the crab angle as needed to track down the extended 
centreline of the runway. 
 
28. Touching down with crab on would cause severe stresses on the landing 
gear so the normal method is to transition to a wing down technique during the 
final approach.  If the aircraft is in wings level flight with a crab angle applied to 
keep on the centreline, the level flight reference point (apparent pivot point) will 
be located some distance to one side of the runway.  The desired method is to 
apply sufficient rudder to move the reference point onto the runway centreline 
and then apply opposite bank (that is, bank into the wind) to provide a sideward 
component of the lift force to hold the aircraft from drifting sideways with the 
wind.  The aircraft is now in cross-controlled flight and will experience some extra 
drag, so it may be necessary to open the throttle slightly to maintain the desired 
airspeed and approach path.  The aircraft can effectively be moved back and 
forth across the centreline by adjusting the angle of bank while the longitudinal 
axis is kept parallel with the runway with the rudder.  Establishing the wing down 
attitude some distance back from the runway (approximately half-way along the 
final leg) will give you lots of time to judge the amount of cross-control needed.  
The goal is to be established on the centreline well back and keep the aircraft 
there as it crosses the threshold in position for the landing (see Figure 10-5). 

 
 

 
Figure 10-5.  X-Wind Sideslip Approach 

 
29. During the approach your feet may slide up on the rudder pedals enough 
so that when you touchdown the wheel brakes may be applied.  This can lead to 
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flat spotting a tire or even causing the tire to flatten so keep your heels on the 
floor until on the runway.  
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CHAPTER 11  
THE LANDING 

 
INTRODUCTION 
 
1. It is common for student pilots to believe that landing an aircraft is the 
major hurdle in learning to fly or that landing is the most important skill to learn 
and that all else is secondary.  This mistaken belief, if allowed to persist, can 
have two unfortunate results.  First, the mental hazard of placing undue 
importance on the landing can actually hinder progress in learning the procedure 
and, second, once reasonable proficiency in landing has been attained, there 
may be a tendency to slacken off when other important material remains to be 
learned. 
 
2. The landing is actually a relative simple manoeuvre that is the logical 
conclusion to the approach phase of the flight.  Although usually spoken of as 
two separate manoeuvres, the landing is an integral part of and heavily 
dependent on the approach.  You will find that a well-flown approach will almost 
naturally result in a safe and effortless landing.  However, only considerable skill 
can salvage an acceptable landing from a poorly flown approach.  Thus a great 
deal of emphasis was placed on approach planning and execution in the 
previous chapter. 
 
3. A landing ought not to be assessed solely on the quality of the touchdown.  
The smoothness of control exercised to hold the aircraft just above the runway 
while speed is lost, the degree of control in a crosswind situation, and the ability 
to hold the aircraft precisely on the centreline are all equally important factors in a 
landing and, in fact, are a truer measure of the quality of a landing than just the 
touchdown itself. 
 
4. The landing can be divided into three distinct phases for discussion 
purposes: the round out, the hold-off and the after landing roll.  The touchdown is 
the transition point between the hold-off and the after-landing roll (see Figure 11-
1). 
 

 
Figure 11-1.  Touchdown 
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THE ROUND OUT 
 
5. During the latter stages of the approach as you come closer to the surface 
of the runway, you must judge the correct moment to begin the round out.  
Rounding out is the process of changing from the final descent path to level flight 
just above the runway that requires a gradual, carefully controlled, change in 
pitch attitude.  If the round out were left too late, then it would have to be rushed 
with a difficult and abrupt pitch change required.  An early round out might leave 
the aircraft with excessive altitude above the runway and a heavy landing could 
result.  Ideally the aircraft should start the round out at ten feet and end the round 
out in level flight perhaps one foot or less above the runway surface. 
 
6. To judge the round out height, visual cues such as the perspective view of 
the runway and peripheral vision must be used.  Look ahead to the end of the 
runway.  Your peripheral vision will give you an accurate indication of your height 
above the runway.  To begin the round out, gently raise the nose to check the 
descent while gradually reducing the throttle to idle.  Continue the round out until 
the aircraft has stopped descending.  Remember to raise your eyes to look out at 
the horizon.  Practise and careful observation of the available visual clues will 
enable you to sense the proper time and rate at which to start the necessary 
pitch change for the round out.  The amount that the aircraft attitude changes 
during the round out depends on the type of flap selection, in each case the 
purpose of the round out is still to stop the descent and level-off just above the 
runway. 
 
 
THE HOLD-OFF 
 
7. Land Flap  – After the round out the aircraft is flown in level flight just 
above the runway.  This is the “float” or “hold-off” phase of the landing where the 
airspeed decreases to the touchdown point. To prevent the aircraft from touching 
down prematurely in a flat “three-point” attitude, lift is maintained through a 
gradual but progressive change in pitch by easing back on the control column. 
An abrupt input of backpressure may cause the aircraft to balloon and gain 
altitude. Applying backpressure too little or too late will cause the aircraft to 
touchdown onto the runway prematurely resulting in a hard landing or a bounce. 
 
8. Ideally, the nose of the Grob should achieve an attitude similar to, or 
slightly higher than, that which was observed on the take-off, with runway and 
horizon references still easily visible ahead of the aircraft. The pressure on the 
control column will progressively become heavier but do not trim it off.  You must 
maintain this slight nose up attitude while staying on or parallel to the centreline 
and eliminate any crab by using sufficient rudder to keep your nose straight. 
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9. During your hold-off, use your peripheral vision to assess whether the 
aircraft is rising or sinking. If required, use only small pitch changes or pressure 
adjustments on the control column to correct. Continue to maintain your 
centreline alignment. The stall warning may or may not sound just prior to the 
aircraft settling onto the runway. If you do not maintain the backpressure on the 
control column or if the control column is pushed forward at the point of 
touchdown, the aircraft may have a tendency to wheelbarrow. 
 
10.  Take-off Flap or Flapless – The hold-off procedure for take-off flap or 
flapless landings is the same as the hold-off with landing flaps, however, on the 
approach the aircraft will already be established in an attitude very close to the 
ideal landing attitude. This is most apparent with the flapless configuration where 
only a very slight nose up input is required to check the descent at the round-out 
point. The runway and horizon references will remain easily visible ahead of the 
aircraft just prior to touchdown. Be very careful not to raise the nose too high, as 
it is possible to have a tail strike. It is not necessary to try to hold off as long as 
possible.  Once the correct landing attitude has been established, allow the 
aircraft to settle onto the runway.  Since the approaches are flown at higher 
airspeeds the elevator is more effective, care must also be taken not to over-
control pitch. 
 
 
AFTER-LANDING ROLL 
 
11. After the touchdown, maintain backpressure on the control column to keep 
the nosewheel off the runway.  As speed decreases, slowly lower the nosewheel 
onto the runway.  The elevator control will remain effective throughout the 
landing roll.  Commence braking as necessary.  Maintain directional control with 
nosewheel steering and rudder and keep the aircraft rolling straight down the 
runway.  Do not relax your attention!  The aircraft is still exposed to 
considerable airflow and will develop significant lift forces that can affect the 
aircraft.  Be ready to use the flight controls as necessary during the remainder of 
the after-landing roll. 
 
12. There is a tendency for the nose of the aircraft to bob up and down on 
slightly faster, heavier landings.  On initial contact of the main wheels, inertial 
forces tend to pitch the nose down momentarily, followed immediately by the 
nose returning to the nose-up attitude because of the effect of the elevator.  
Anticipate this light bobbing of the nose and do not misinterpret the rising of the 
nose as a sign of ballooning or leaving the ground; in particular do not force the 
control stick forward again to “pin” the nosewheel.  Unless the touchdown speed 
is excessive, the Grob will remain solidly on the runway if backpressure is 
maintained.  Aircraft control is otherwise normal. 
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POST-LANDING 
 
13. Use the brakes as required to slow the aircraft to a safe speed before 
turning off the runway.  Backpressure proportional to the amount of braking 
should be used to keep the excessive weight off the nosewheel.  Do not leave 
the required braking too late but on the other hand do not stop the aircraft on the 
runway and then have to add power to taxi clear.  Do not complete any checklist 
items until off the runway.  Taxi well clear of the active runway to give the other 
aircraft room to turn off behind you and perform the Post-Landing Check as 
detailed in the Grob Checklist. 
 
 
TOUCH-AND-GO LANDINGS 
 
14. A touch-and-go is a normal landing immediately followed by a take-off.  
Just as in the full-stop landing, you must ensure that the aircraft touches down 
within the first one-third of the runway.  On the touchdown, maintain slight 
backpressure to ensure the nosewheel stays off the runway until speed 
decreases, and then slowly lower the nosewheel onto the runway.  To initiate a 
“Go”, smoothly apply full power, maintaining directional control with nosewheel 
steering and rudder, and apply backpressure as required to lift the aircraft off at 
the normal take-off speed. 
 
15. In the case of a “land-flap” touch-and-go, you should not retract the flaps 
while on the runway; simply take-off with the flaps in their current position, and 
once safely airborne select take-off flaps and accelerate to 90 kts, the rest is just 
like a take-off, flaps and gear at 150 AGL, and carry out a Post Take-off Check. 
 
16. In the case of a flapless touch-and-go, simply check that the flaps are up 
before applying power.  Conduct a normal take-off but rotate at 75 kts.  
Accelerate to 90 kts for the initial climb out, and then select gear up at 150’ AGL. 
 
 
CROSSWIND LANDINGS 
 
17. If you are doing a crosswind landing, then you should be arriving at the 
round out point with crosswind technique already applied.  Maintain the aileron 
and rudder input during the round out and hold-off.  The aircraft should 
touchdown in a banked attitude on the upwind main wheel (see Figure 11-2).  As 
the speed decreases, gradually increase the aileron and rudder deflection to 
keep the aircraft balanced on the upwind wheel.  Eventually, sufficient speed will 
be lost, and the other main wheel and then the nosewheel will settle onto the 
runway.  If rudder is being held when the nosewheel comes into contact with the 
runway, a quick adjustment in rudder pedal position may be needed as the 
nosewheel steering comes into play.  Keep the ailerons deflected into wind, and 
maintain directional control with rudder and nosewheel steering.  During the 
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after-landing roll, the amount of aileron should gradually be increased to prevent 
the into-wind wing from lifting, and rudder and nosewheel steering use to resist 
weather cocking.  Be sure not to have the wheel brakes applied by allowing your 
feet to come off the floor and up onto the rudder pedals.  Figure 11-3 is a chart 
used to calculate crosswind components for takeoff and landing. 

 

 
Figure 11-2.  Crosswind Approach 

 

 
Figure 11-3.  X-Wind Chart 
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18. If the wind angle is extreme or the winds are strong, the same procedure 
is followed but the use of flaps is not recommended.  Be prepared for weather-
cocking on the landing roll and use sufficient aileron to keep the upwind wing 
down.  If you have difficultly in landing the aircraft, do not hesitate to keep 
overshooting until a satisfactory approach and landing can be made. 
 
19. Landing in Gusting Winds  - Gusting winds usually mean that the wind 
direction will vary as well as the wind speed.  When attempting to land under 
these conditions, you should increase the approach speed by 5 to 10 knots, 
depending on the wind strength.  You must be prepared to take quick corrective 
action to correct airspeed and glide path errors.  If there is a windsock nearby in 
view, it can be used to check the wind conditions on the surface.  The flap should 
not be used in extremely gusty winds (gust spread of 15 knots or greater). 
 
 
LANDING IRREGULARITIES 
 
20. If you make a poor landing, the only remedy may be to apply power and 
overshoot and continue around the circuit for another approach and landing.  If 
the irregularity is not serious, and remaining runway length permits however, and 
you are positive that a good safe recovery can be made, it is permissible to 
continue with the landing. 
 
21. Bounce  – Occasionally, because of a poorly judged round out, you may 
touch the runway prematurely and bounce.  Usually, successful corrective action 
can be taken as follows: 
 

a. If the airspeed is still high and the bounce is small, use some 
backward pressure on the control stick to avoid a second 
touchdown happening right away; let the aircraft sink again to the 
proper altitude and round out again. 

 
b. If the airspeed is low and/or the bounce is high, apply power to 

assist in the round out and to prevent the aircraft from losing too 
much airspeed; and  

 
c. If in doubt, overshoot straight ahead. . 

 
22. Ballooning or High Round Out  – If you round out too suddenly or too 
early, the aircraft may balloon upwards or end up too high to accomplish a 
satisfactory hold-off and landing.  At this point you must beware of stalling the 
aircraft and sinking towards the ground.  If the speed is low or the distance above 
the ground is high, open the throttle to supply enough power to maintain enough 
speed to complete a proper round out.  Close the throttle as you round out again 
at the normal height.  If you are too high above the runway and the situation is 
difficult, or a stall is imminent, do not take a chance, overshoot straight ahead!  
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23. Remember that during the bounce or balloon, you must continue to adjust 
for crosswinds, if they exist.  Should directional control difficulties occur on the 
ground, never attempt to realign the aircraft with the runway until you have 
regained positive control.  Remember, too that over-correction is just as 
dangerous as late correction.  Do not attempt to steer the aircraft on the ground 
when the flaps are still down.  Apply slight backpressure to transfer weight to the 
main wheels.  If the landing is doubtful, or if you are starting to get close to the 
edge of the runway, open the throttle and overshoot straight ahead!  
 
24. Wheelbarrowing  – Wheelbarrowing in a tricycle gear equipped aircraft is 
a condition during the landing rollout where the nosewheel is in contact with the 
runway and the main wheels are lightly loaded or even clear of the runway.  An 
aircraft in that situation tends to pivot readily about the nosewheel in a manner 
similar to a ground loop in a tail-wheel type aircraft.  Thus a loss of directional 
control could occur.  Other indications of wheelbarrowing are wheel skipping 
and/or lack of braking effectiveness when the brakes are applied. 
 
25. Normally, wheelbarrowing is encountered if the pilot allows the aircraft to 
touchdown at excessive speed with little or no round out or hold-off.  If, after such 
a touchdown, the pilots tries to hold the aircraft on the ground with forward 
pressure on the stick wheelbarrowing is likely to result.  Braking can also shift 
weight forward onto the nosewheel.  During a wheelbarrow, braking and steering 
capability are severely diminished and directional control could be lost, especially 
if the pilot attempts to use nosewheel steering.  The corrective action is to apply 
slight backpressure on the stick to transfer weight from the nosewheel back to 
the main wheels.  Proceed carefully as the aircraft could lift off again if the speed 
was very high; if this happens, be prepared to do a second hold-off and 
touchdown.  Raising the flaps will also increase the weight on the main wheels.  
Easing off aggressive breaking can also reduce wheelbarrowing. 
 
26. During take-off, the wheelbarrowing effect can occur at lower speeds than 
during landing because the propeller slipstream increases the lifting power of the 
elevator.  Forward pressure on the control stick should be avoided during the 
take-off run, particularly at speeds above normal take-off speeds. 
 
27. Extra caution must be taken during the “Go” phase of land flap touch-and-
go landings, as the flaps are left in the extended position, thereby increasing the 
likelihood of wheelbarrowing. 
 
28. Prevention – Wheelbarrowing may be avoided by: 
 

a. Not touching down at an excessively high airspeed; 
 
b. Not moving the control stick forward of neutral; 
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c. During full stop landings wait until the aircraft has slowed 
sufficiently such that the aircraft weight is supported almost entirely 
by the landing gear before applying brakes; and 

 
d. Using backpressure when braking. 

 
29. Porpoising  – Porpoising is simply a series of bounces back and forth 
from the nosewheel to the main wheels.  Porpoising is usually caused by 
touching down on the nosewheel first through an improper hold-off, or by over-
controlling in correcting for a bounce on a landing.  An abrupt forward movement 
of the control stick at the moment of touchdown can also cause it. 
 
30. The corrective action is to hold the stick just aft of the neutral position and 
allow the aircraft to settle towards the runway and then hold-off again. 
 
31. However, should the porpoising be severe, or insufficient runway remains 
to attempt another landing, apply full power while keeping the stick aft of neutral, 
and overshoot straight ahead. 
 
 
OVERSHOOTING 
 
32. The decision to overshoot, because of a poor approach or landing, usually 
rests with the pilot.  Occasionally, however, the tower may order you to overshoot 
or give the instruction “Low approach only”.  The latter term is normally used 
when there is an obstruction on the runway that will prevent you from landing but 
the approach is clear.  The tower will use this term instead of overshoot to allow 
you to continue your approach and then overshoot at your own discretion.  Your 
instructor will demonstrate an overshoot and then have you practise several. 
 
33. As soon as the decision to overshoot has been taken, apply full power and 
raise the nose to climb at your approach speed.  Overcome yaw as the throttle is 
opened and roughly trim of the pressure on the control stick.  Raise the flaps to 
Take-off if at Land position and select the landing gear UP.  Look out in both 
directions, particularly in the circuit direction, and start a gentle climbing turn in 
the direction of the live side of the circuit and accelerate to 90 kts.  Always call 
the airspeed or condition prior to reaching up to retract or extend flaps and 
landing gear.  Transmit your intention to overshoot as time permits.  There is no 
need to rush this turn, or commence it before the threshold.  Establishing a 
proper climb is the priority.  Continue the turn to track 30 degrees away from the 
runway while maintaining 90 knots, until you’re in a position where you are able 
to see the entire runway over the wing as you turn back to parallel the runway.  
At this point, commence a gentle turn back to runway heading.  When 
established parallel to the runway and safely clear of the ground, select the flaps 
UP (unless already UP from a flapless approach), ensuring that you continue to 
climb and that you have full control of the aircraft at all times.  Allow the airspeed 



Manual of Flying Training 

Ph I Grob MFT_Version 2.1 Dated 09 March 2011 11-9 

to increase to 100 knots, retrim, and carry out a Post Take-off Check.  When the 
aircraft is in the climbing attitude, it is difficult to see ahead and below.  
Displacing the aircraft to one side of the runway will allow you see other aircraft 
that are on the approach or on the runway or climbing out below you. 
 
34. If a bad approach or landing is the cause of the overshoot, landing 
clearance has been received, and the remaining portion of the runway will allow 
you to see other aircraft, you should eliminate the two turns and simply overshoot 
straight ahead. 
 
35. In the event of a flapless overshoot, as full power is added, establish a 90-
knot climbing attitude.  The rest of the procedure is the same as for the flap 
overshoot except for the necessity of raising the flap. 
 
36. To continue in the circuit, maintain a track parallel to the runway until you 
are at least 600 feet AGL (1500 feet MSL at Southport), clear of traffic, and past 
the upwind end of the runway.  You should also ensure that you would be able to 
reach 1900 feet MSL and 120 knots before joining the downwind leg.  The above 
procedures are summarized in Figure 11-4. 
 

 
Figure 11-4.  Overshoot Procedure 
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CHAPTER 12  
FORCED LANDINGS 

 
INTRODUCTION 
 
1. The accomplishment of a successful forced landing depends on your 
ability to react promptly and efficiently, without panic, to an emergency; this is an 
ability that can only be acquired through conscientious study and practise.  It is 
extremely unlikely that you will ever have to cope with partial or complete engine 
failure, but there is always the possibility; therefore, you must be prepared. 
 
2. This chapter deals with procedures covering both complete and partial 
engine failures.  You should realize that in the event of partial engine failure, you 
must make a decision whether to fly to the nearest airfield for an emergency 
landing, or attempt a forced landing.  Your instructor will discuss this problem 
with you and advise you on how to reach a decision in various situations. 
 
 
CAUSES OF ENGINE FAILURE 
 
3. There are two main causes of engine failures:  pilot error and mechanical 
faults.  Pilot induced engine failures account for over half of all engine failures 
and, of these; fuel mismanagement is the most common cause.  Fuel 
management on an aircraft such as the Grob is straightforward and involves 
ensuring that sufficient fuel is on board the aircraft for the planned flight, 
monitoring fuel quantity in flight, and changing tanks when required.  Other 
causes of pilot induced engine failures involve misuse of the mixture control, 
incorrect selection of the ignition switches.  The engine failure checks are 
designed to check the likely sources of pilot mishandling and correct them 
immediately. 
 
4. Mechanical causes of engine failure include such things as component 
failure, broken fuel lines, and so on.  A loss of oil pressure can cause a 
mechanical failure of the engine, but the engine instruments normally give 
adequate warning of such a problem and a precautionary landing can be made 
before the engine fails.  The rigorous checks carried out by the ground crew and 
pilots before and during flight are designed to detect mechanical faults before 
they result in serious consequences. 
 
 
LOSS-OF-POWER EMERGENCY PROCEDURES 
 
5. As previously stated, the success or failure of a loss-of-power or engine 
failure emergency depends largely upon the pilot's ability to react promptly and 
efficiently.  The pilot must quickly analyze whether he has experienced a 
complete or partial engine failure.  If it is a complete engine failure, he must 
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quickly decide whether or not to attempt a restart.  If it is a partial power loss, he 
must quickly determine if he is able to maintain altitude.  Of course, the altitude at 
which an engine failure occurs plays a large role in the course of actions. 
 
6. In all engine failure situations, it is paramount that priority be given to the 
most important task:  FLY THE AIRCRAFT!  This may seem obvious, but in too 
many cases, even a simple emergency has resulted in a tragic ending because 
the pilot diverted all of his attention to completing checks and procedures, and 
neglected the primary task of flying the aircraft.  In a forced landing situation, as 
you can appreciate, if a pilot were to simply fly the aircraft and concentrate on a 
successful forced landing without completing any checks, his chances for 
survival would be much greater than if he had performed the checks flawlessly, 
but at the expense of safe aircraft control and pattern accuracy.  Ideally, the 
competent pilot will be able to apportion his attention appropriately, fly the aircraft 
accurately, and carry out the checks as time and conditions permit. 
 
7. In the Grob Check List, the Engine Failure emergency has been organized 
in such a fashion as to best deal with the possible scenarios you may experience 
during your Primary Flying Training at Southport. 
 
 
ENGINE FAILURE AIRBORNE - IMMEDIATE ACTIONS 
 
8. In the event of a complete engine failure, whether at high or low altitude, 
and whether the propeller has stopped or not, the initial action is the same, that 
is: 

a. Set the attitude to maintain a 90-knot glide and trim for it; and 
 
b. Select a forced landing area and head for it. 

 
These actions must be carried out before any attempt is made to carry out restart 
or shut down checks.  If you happen to be in a climb when the failure occurs 
there is a significant attitude change to recover to a 90-knot glide.  Remember to 
try to trim as accurately and as quickly as you can, as this will greatly reduce the 
workload required to accurately control the aircraft, thereby making it easier to 
analyze the situation and carry out the required checks. 
 
 
PARTIAL POWER LOSS 
 
9. In the event of a partial power loss, do not adjust the throttle. Assume a 
straight-and-level attitude, attempting to maintain altitude.  Do not let the 
airspeed decrease below 90 kts.  If the power available is not sufficient to 
achieve level flight at a minimum airspeed of 90 kts, assume a 90-knot power 
assisted descent.  Carry out the procedure as outlined in the Grob Check List for 
Partial Power loss.  Of course, one of the key considerations in a partial power 
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loss situation is whether the aircraft can maintain altitude or not.  If it can, then 
you should consider returning to the nearest aerodrome, keeping a constant eye 
out for suitable landing areas in anticipation of a possible complete engine 
failure.  Attempt to gain as much altitude as your available power will permit, and 
plan on a forced landing pattern upon arriving at your destination. 
 
10. If there is insufficient power to maintain altitude, then use the power that is 
available to assist you in getting established in one of the forced landing patterns, 
either low altitude or high altitude, as described later in this chapter.  Once 
established in the forced landing pattern, reduce the throttle to idle and carry out 
the forced landing. Once you are certain of making a suitable field, then carry out 
the Shutdown Check; however, if there is any doubt whatsoever as to your ability 
to reach a suitable landing area, do not hesitate to leave the engine running for 
as long as required to ensure making the field. 
 
 
SELECTING THE LANDING FIELD 
 
11. An alert pilot is constantly on the lookout during a flight for suitable landing 
fields.  Naturally the best field for a forced landing is an established airfield or 
some other hard-packed, long, smooth field with no high obstacles around its 
boundaries, or at least not at the approach end.  Since no guarantee can be 
given as to the location of an engine failure, you must learn to select the best 
available field.  The criteria for field selection can be broken down into six broad 
categories. 
 
12. Reachable  - Even a perfect field is of no value unless it is reachable.  A 
common mistake is to pick out a very good field that is too far away.  Although 
there will always be a 'better' field somewhere, it is usually best to select the 
closest suitable field and be assured of reaching it than to choose a more 
suitable field which is just at the limits of gliding range.  The Grob will glide 
approximately 1.5 nm for each 1000 feet of altitude loss at 90 knots IAS in still 
air.  Thus the available selection of fields is actually quite limited.  Look close to 
the aircraft for a field and not out towards the horizon.  The effect of wind on the 
gliding range of an aircraft must be kept in mind.  For example, if you are gliding 
at 90 knots TAS toward a field, and into a 20-knot headwind, your groundspeed 
will be 70 knots.  If you turn downwind, your groundspeed will be 110 knots.  
Therefore, you will lose almost twice as much altitude gliding into wind (to cover 
the same distance) as gliding downwind.  The prevailing wind will thus affect the 
fields you have to choose from when making a forced landing. 
 
13. Wind  - As discussed above, wind affects the gliding range of the aircraft.  
It is also important to land the aircraft as directly into wind as possible.  This will 
reduce the groundspeed, the after-landing roll, and the crosswind component on 
landing. 
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14. Nature provides numerous methods of determining the direction of the 
wind.  Smoke rising from the surface gives the best indication.  If smoke rises 
slowly and then drifts off, the wind is light; if it rises and then abruptly drops down 
close to the earth, the wind is probably strong.  Grass and grain fields ripple in 
the direction of the wind and dust and snow blow with the wind.  The ripples or 
waves on a pond are also a guide.  If it is impossible to tell from which direction 
the wind is blowing, land according to the direction of the wind at the time of take-
off. 
 
15. Conditions  - The flatter and firmer the landing surface, the better.  
Pastureland or fields with crops growing are firmer than black cultivated fields. 
 
16. Obstacles  - Most large obstacles are easily seen from altitude.  Obstacles 
such as power lines and fences can be more difficult to detect.  They are usually 
found near roads and along field boundaries.  If you must choose between a field 
with obstacles at the approach end and one with obstacles at the far end, choose 
the latter.  It is much preferable to roll into an obstacle at 20 knots than to glide 
into one at 90 knots.  Some excess altitude can always be lost in a glide, but 
none can be gained.  That is to say, it is impossible to 'stretch' a glide over an 
obstacle on the approach end if you are low. 
 
17. Size - Obviously, as a minimum, a field must be large enough to 
accommodate the hold-off, touchdown, and after landing roll of the aircraft.  
Width is also an important factor, as extra width can allow for corrections to 
altitude or heading on final.  Generally speaking, the bigger field is better. 
 
18. Habitation  - It could be useful to have people and buildings nearby after 
the landing.  However, this is the least important factor, and should only be 
considered once all other criteria have been met. 
 

 
Figure 12-1.  Field Selection Criteria 
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LOW-ALTITUDE ENGINE FAILURES 
 
19. Time is the all-important factor should an engine failure occur at a low 
altitude.  Common sense must dictate the actions and checks to be carried out in 
the available time with the aim of landing with the least risk of injury and the least 
risk of damage to the aircraft. 
 
20. Engine Failure on the Runway - If partial or complete failure is 
encountered on take-off, while the aircraft is still on the runway, close the throttle 
and apply the brakes.  Attempt to stop the aircraft in the shortest safe distance.  If 
the aircraft cannot be stopped before it runs off the runway, use brake and nose-
wheel steering to avoid obstacles such as runway and approach lights, holes, 
rocks, etc.  Try to avoid collision with obstructions such as fences or ditches, 
which could badly damage the aircraft or flip it on its back. 
 
21. Engine Failure After Take-Off (EFATO) - If the engine fails immediately 
after take-off, you may only have time to attain a gliding speed of 90 knots, pick a 
landing path, and concentrate on the landing.  Remember that the aim of a 
forced landing is to land without harm to yourself or the aircraft.  Do not become 
so engrossed in doing checks that you jeopardize the chances of making a good 
approach and landing.  Always use land flaps for landing on an unprepared field.  
The flight attitude for a 90-knot glide with a failed engine will be just slightly lower 
than for the power-off descent practised in the area.  Do not extend the flaps too 
early, as the extra drag will steepen the descent even more.  Do not hesitate to 
use the flaps as required to steepen the glide path when you find yourself going 
high on your selected field.  The use of side slipping may also be required to lose 
excess altitude. 
 
22. Field selection for a forced landing was discussed in detail earlier in this 
chapter.  For engine failures after take-off, field selection will be limited to the 
area just ahead of the aircraft.  To best determine the gliding range of the aircraft 
in the present conditions, after accurately establishing the 90-knot glide, look out 
the front windscreen and determine the point on the ground directly in front of 
you which appears to be remaining stationary in your field of view.  This point on 
the ground indicates the maximum gliding range of the aircraft, and your selected 
field must be within that range.  Choose the largest, level open area available 
with the fewest obstacles on the approach path.  If there is no likely field ahead, 
choose small trees or shrubs in preference to large trees or buildings, and make 
a controlled descent or landing into the least hazardous terrain available.  Slight 
turns are permissible to line up with a better field or a more appropriate landing 
direction.  If a wind is present, any turns should be made into the wind to obtain 
the most favourable conditions for the landing. 
 
23. If the engine fails just after take-off, there will be a great temptation to 
attempt a 180-degree turn and land the aircraft downwind on the runway you 
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have just departed from.  Never attempt a 180-degree turn back to the runway!  It 
is impossible with the available altitude to complete the turn safely and get lined 
up again with the runway for a landing.  When altitude runs out during the turn 
you will be faced with a difficult downwind landing with no guarantee that the 
terrain will be any more favourable.  A gliding turn with an increasing tailwind is 
also a surprisingly difficult manoeuvre to accomplish, and many pilots have lost 
control and crashed in such attempts.  It is better by far to make a controlled, low 
ground speed (into wind) landing on even quite rough terrain than to attempt to 
turn back to the airfield. 
 
24. Engine Failure Below Circuit Altitude - Engine failure while climbing 
after take-off gives you a little more time to assess the situation.  You should 
have a slightly wider range of fields to choose from.  Proceed as follows: 
 

a. Set the attitude to maintain 90 knots and trim for it; 
 
b. Select gear down, as it requires some time to extend; 
 
c. Select a forced landing area and head for it; 
 
d. If time permits, complete the first part of the Engine Failure 

Airborne Check; 
 
e. If the engine fails to start: 

(1) ELT - ON TX; 
(2) Re-check forced landing area; 
(3) Carry out the second part of the Engine Failure Airborne 

Check; and 
(4) Carry out a forced landing. 

 
25. Should you have only partial engine failure, or should partial power be 
regained on the first part of the Engine Failure Airborne Check, it may be 
possible to complete a circuit and execute an emergency landing.  Discuss the 
factors involved in such a decision in more detail with your instructor. 
 
26. If the engine fails above 600 feet AGL, there may be time to complete all 
of the checks noted above. If a failure occurs below 600 feet AGL, there may 
only be time to lower the landing gear and do a few checks. If you are faced with 
a difficult forced landing approach situation the first part of the Engine Failure 
Airborne Check should be omitted. Remember that aircraft control must remain 
your primary consideration, followed by gear and field selection and approach 
planning. The last part of the Engine Failure Airborne Check should have the 
higher priority to ensure that the aircraft is in the safest possible configuration for 
landing.  Also if the engine fails below 300 feet there will not be time to lower the 
landing gear (raised at 150 feet AGL), you will have to land with the gear up. 
These altitudes are offered as a guide only. Every situation is different and must 
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be handled accordingly. There is not sufficient time to transmit a MAYDAY call 
during an EFATO but the tower and other aircraft will soon notice your problem 
and arrange assistance. 
 
 
ENGINE FAILURE IN THE CIRCUIT 
 
27. When flying a normal circuit, the aerodrome is usually not reachable in a 
glide.  There are a few positions in the circuit from which the aerodrome may be 
reachable; however, a successful forced landing on the active runway would be 
highly unlikely.  Such an attempt would involve a dangerous low-level gliding turn 
to align with the runway.  For this reason, it is not recommended that you attempt 
to return to the active runway.  It is far better to choose a reasonable field nearby 
and carry out a safe landing in it than to risk falling short in an attempt to reach 
the runway.  This is not to suggest that the aerodrome itself should not be 
considered as a possible forced landing area.  Non-active runways and the 
aerodrome infield can be considered; but do not be lured into thinking that the 
aerodrome is necessarily the best choice.  Choose the best field using the 
selection criteria previously discussed. 
 
 
PRACTISE ENGINE FAILURE AFTER TAKE-OFF (EFATO) 
 
28. Periodically, your instructor will simulate an engine failure after take-off by 
closing the throttle.  These practise engine failures help to prepare you to act 
promptly and efficiently in an emergency and to develop judgement and 
confidence in aircraft handling. 
 
29. Because you cannot carry through the exercise to the point of touchdown, 
and because it is imperative that the aircraft be prepared for an overshoot, you 
must not under any circumstances pull the mixture to idle cut-off, or turn off the 
fuel or switches.  Pointing to the appropriate control or switch, and saying what 
would be done with it should simulate the completion of the checks.  For the 
practise scenario, however, do not advance the throttle, as it will obviously affect 
the gliding range of the aircraft.  During the early part of the exercise, you should 
point out the field you have selected to your instructor.  The remainder of the 
exercise should be done keeping to the speeds and flight path that would be 
used in a real forced landing. 
 
30. During the approach, you should select the gear down and the flaps as 
required to assist you in making your field.  Once your field is made, you should 
ensure that land flap has been selected.  Your instructor will command the 
overshoot at an appropriate point in accordance with CWATC Flying Orders.  
The overshoot is done as for an overshoot from short final.  Full power should be 
applied smoothly.  Raise the nose to a climbing 90 knot attitude, raise the flaps to 
Take-Off and select the gear up, trim and after a good lookout, turn to parallel the 
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runway.  Once parallel, retract the flaps and gear fully, establish a 100-knot 
climb, perform a Post-Take-Off Check, and rejoin the circuit as from a normal 
overshoot.  Ensure circuit airspeed and altitude are achieved prior to reaching 
the downwind leg. 
 
 
HIGH ALTITUDE FORCED LANDINGS 
 
31. The main difference between an engine failure in the circuit and one at 
altitude is the time available.  Usually high altitude forced landings are started at 
an altitude from which you can plan an approach to the field of your choice with 
ample time to carry out all the prescribed engine failure checks and forced 
landing checks. 
 
32. If the engine fails at altitude, adjust the attitude as required to maintain 
altitude while waiting for the best glide speed of 90 knots, and trim as required. 
Just prior to 90 knots, place the aircraft in the 90-knot glide attitude, and make a 
final trim adjustment.  Remember, the flight attitude for a 90-knot glide with a 
failed engine will be just slightly lower than for the normal power-off descent.  
Select a landing area and turn towards it.  If you are not oriented into wind at the 
point of engine failure, it may be beneficial to commence a turn into wind, and 
select a landing area while in the turn.  Visibility directly ahead and below the 
nose of the aircraft is improved while in the banked attitude.  In any case, do not 
hesitate to bank or manoeuvre the aircraft as required to aid in field selection, as 
a suitable field is one of the most critical ingredients of a successful forced 
landing.  All manoeuvring should be planned so that you arrive directly over the 
selected touchdown point with maximum altitude and heading into wind.  This 
point is called the 'high key' position and is the start of the 360-degree pattern to 
the field.  Minimum high-key altitude is 2500 feet AGL, but it is desirable to arrive 
over high key with extra altitude if possible.  Techniques to be used when higher 
or lower than 2500 feet at high key are discussed later in this chapter. 
 
33. Under normal wind conditions, the forced-landing pattern is designed to be 
flown with the gear selected down at high key.  The Landing Gear is a critical part 
of the Forced Landing Pattern and so to ensure that the gear is safely lowered, 
the following procedure is to be used: 
 

a. Limitation – State current airspeed; then 
 
b. Operation – Select Landing Gear Handle down; then 
 
c. Confirmation - State “3 green” (when all three gear are down) 

 
If the pattern is flown so that the aircraft is placed over 'low-key' and 'final-key' 
ground positions at the ideal altitudes, the forced landing in the selected field 
should be successful.  Use the keys as their name implies - as key points to 
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strive for and attain when flying the pattern.  The Grob in a clean configuration 
will lose approximately 2000 feet of altitude in a 20-degree bank gliding turn 
through 360 degrees, leaving a 500-foot surplus to accommodate for variations in 
the pattern, drag from the landing gear and the use of flaps. 
 
34. The Keys  - In the pattern, high key is 2500 feet AGL (minimum) directly 
over the touch-down spot, with the aircraft heading in the direction of the desired 
landing; low key is approx 1500 feet AGL half way around the circle - opposite 
the touch-down spot - with the aircraft heading downwind; final key is 1000 feet 
AGL, half way between low key and the field, on the circumference of the circular 
pattern (see Figure 12-2).  The touchdown spot should be selected one third of 
the way into the field in which the landing is to be attempted. 
 

 
Figure 12-2.  Forced Landing Pattern 

 
35. When in the vicinity of the high-key position, it is often difficult to determine 
exactly when the aircraft is directly over the touchdown spot, because the 
aircraft’s fuselage and wings blocks downward visibility.  As you are approaching 
the selected field, look for roads, section lines (the lines dividing farmland into a 
grid-like pattern), or other lateral landmarks which are aligned with the 
touchdown point in the field and which will be visible beyond the wing tips when 
at high key.  These lateral landmarks can then be used to help judge when the 
aircraft is directly over the touchdown point.  Section lines are particularly useful 
for the forced landing pattern as they are generally spaced one mile apart, with 
the smaller half-section lines further dividing the landscape into convenient 1/2-
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mile squares.  Your instructor will acquaint you with section lines, and show you 
how they can be used to your advantage during the forced landing scenario.  
Section lines, if available, can be used for selection of an appropriate low key, 
both in terms of spacing and lateral position relative to high key.  Because low 
key is three-quarters of a mile laterally from your intended high key, low key can 
be selected prior to arrival at high key, if time permits.  Once arrival at high key 
has been determined, select gear down, and continue with the rest of the pattern 
at 90 kts gear down. 
 
36. The low-key ground position can also be selected or confirmed by looking 
down the lowered wing, with 20 degrees of bank applied at the commencement 
of the turn at high key.  If you are experiencing a crosswind at high key, you 
should make your turn to low key into the wind.  For example, if upon arrival at 
high key you are experiencing left drift (crosswind from the right); you should 
make your pattern to the right.  An easily identifiable landmark such as a building, 
a clump of trees, etc. should be selected so that the position of low key can be 
remembered relative to that reference.  Final-key ground position is midway 
between low key and the intended touchdown spot, on the circumference of the 
circular pattern being flown. 
 
37. In calm or light wind conditions, the forced landing pattern can be flown 
with a constant 20-degree angle of bank.  However, normal wind conditions will 
affect the ground track and drift the aircraft downwind of the desired touchdown 
point.  To compensate for wind drift, the rate of turn must be adjusted by varying 
the angle of bank to increase or decrease the rate of turn.  Usually, the angle of 
bank must be reduced between high key and low key and increased through the 
final key position. The pattern should be flown to follow essentially the same 
ground track, regardless of the wind.  The pilot should attempt to manoeuvre the 
aircraft to fly directly over the low-key and final-key ground positions at the 
desired key altitudes regardless of the wind. 
 
38. On arrival at the low-key position that you selected from high key, you 
should be at 1,500 feet AGL and you should have turned through 180 degrees.  
Adjust the bank as required to fly to the final key position.  The target altitude at 
final key is 1000 feet above the ground.  Since it is unlikely that you will have 
precise knowledge of the terrain elevation, from final key onwards greater 
emphasis should be placed on visual judgement of the aircraft's altitude and less 
on the altimeter.  From this point on, it is flown like an EFATO into the selected 
field. 
 
39. The final key position is equivalent to the base leg in the circuit.  If any 
adjustments of altitude or position are necessary, they should be made now, 
before completing the turn and lining up with the field or runway.  Select flap in 
stages for a land-flap approach and landing.  If you are excessively high 
approaching the field, full flaps may be used.  By selecting flaps down, and thus 
steepening the approach angle, you should be able to touch down within the first 
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third of the runway or the selected field.  Ensure that you lower the nose to 
maintain airspeed when extending the flaps.  With land flap extended and power 
off the Grob has a very high rate of descent, so ensure that the field is assured.  
Maintaining 90 kts once land flap has been selected ensures that you have 
enough energy to complete a round out and hold-off similar to a normal landing, 
without worrying about stalling the aircraft. 
 
40. High at Keys  - Although the normal high-key altitude is 2,500 feet AGL, in 
a real forced-landing situation it is improbable that the pilot arrives over the 
selected field at that altitude.  If you arrive at high key with excess altitude, 
determine the amount of the excess and, if it is more than 2000 feet, carry out a 
360-degree orbit over the field in the clean configuration.  If the excess is less 
than 2000 feet, fly upwind with gear extended to a position called “false high 
key”, where you have lost one half of the excess altitude.  Then start a gliding 
turn towards a ground position, called “false low key”, picked in the same way as 
you normally pick your low key position.  You should arrive over this reference 
point so that, by flying downwind for the other half of the excess altitude that 
existed at high key, you will arrive at the ideal low-key position opposite the 
intended touchdown at 1500 feet AGL.  You have then reached a familiar key 
position and need only to continue the normal pattern through final key to 
touchdown.  This extension pattern then looks like an oval racetrack instead of a 
circle, with the ends being the halves of the circle (see Figure 12-3 for an 
example of arriving at High Key at 4000 AGL).  If you find yourself high at low key 
or final key, do not alter the pattern.  Use sideslip as required to lose the excess 
altitude.  If excessively high, you might consider earlier selection of half or land 
flaps to steepen the descent path. 
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Figure 12-3.  Forced Landing Extension Pattern 

 
41. Low at Keys  - If you find yourself low at any key position, determine the 
location of the next key and head directly for it.  Cutting off part of the pattern will 
save altitude and perhaps enable you to rejoin the normal pattern later on.  
Attempt to get to a position in the pattern, at the proper altitude, as soon as 
possible.  Remember, there are ways to lose excess altitude but no way to 
correct an undershoot.  Never try to stretch a glide!   Delaying the gear lowering 
should be left at no later than low key as it takes time for it to extend, also think 
about possibly having to use the “EMERGENCY LANDING GEAR EXTENSION” 
check if the gear fails to extend using the normal procedure.  Usually this is not a 
consideration, as the Grob landing gear will go down if there is enough battery 
power to activate the sequence. 
 
42. The maximum bank required during the pattern should not normally 
exceed 30 degrees in average wind conditions.  If more than 30 degrees is 
required, the airspeed must be increased to 105 knots if up to 45 degrees of 
bank is used and 110 knots if more than 45 degrees of bank is used. 
 
43. The flaps may be used at any position in the pattern, provided you are 
sure that you can reach the field.  Keep in mind that it is much better to run into a 
fence at the far end of the field on the after-landing roll than to hit an obstruction 
on final approach.  Also keep in mind that your descent path relative to the 
ground will steepen as you turn more directly into the wind.  You should not 
select land flaps until you are assured of making the landing area. 
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44. When landing on a runway, the amount of flap selected should be the 
same as for a normal safe landing.  However, chances are that you will be 
landing on a rough, unprepared surface.  Land flap should be used to keep the 
touchdown speed as slow as possible and the after-landing roll as short as 
possible.  The round out and hold off should be normal, with the aim of touching 
down at minimum ground speed.  Raise the flaps after all three wheels are on the 
ground, and apply the brakes.  Be prepared for a rough after-landing roll. 
 
45. After completing an actual forced landing, abandon the aircraft 
immediately, taking the forced landing instructions and emergency kit with you if 
possible.  When you are certain that there is no possibility of a post-landing fire, 
return to the aircraft to retrieve other necessary equipment. 
 
46. Checks - Checks appropriate to the emergency can be done at any point 
in the pattern, as time and conditions permit.  Always remember that flying the 
aircraft takes priority over checks. 
 
 
PRACTISE FORCED LANDING (PFL) 
 
47. Your instructor will have you practise forced landings by giving you 
simulated emergencies (e.g. engine failures, fire-in-the-air), that lead to PFLs.  
Remember that the checks are to be simulated by pointing to the appropriate 
switch or control, and verbalizing the required action.  The fuel, mixture, and 
switches must not be shut off during the simulation. 
 
48. During the PFL, your instructor will clear the engine at approximately 
1000-foot intervals.  It is not necessary to roll out of the turn while clearing the 
engine. 
 
49. During the PFL pattern, you should select the gear and flaps as required 
to assist you in making the field.  Remember that due to residual thrust from the 
idling engine, the glide performance in the practise scenario is somewhat better 
than would be experienced in an actual engine-out situation.  The pattern was 
designed around the engine-out performance specifications; therefore, for the 
practise scenario, you can generally expect to be slightly high at low and final 
key.  Simply use the techniques discussed at paragraph 40 to deal with the 
excess altitude.  Once your field is made, you should ensure that land flap has 
been selected.  Your instructor will command the overshoot at an appropriate 
point in accordance with CWATC Flying Orders.  Carry out the overshoot using 
the same procedure as from a practise EFATO. 
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CHAPTER 13  
SPINNING 

 
INTRODUCTION 
 
1. A spin can be described as an aggravated stall that results in autorotation, 
a continuous yawing and rolling motion of the aircraft.  During a spin, the aircraft 
descends in a spiral or corkscrew flight-path and loses altitude rapidly.  The pilot 
has no immediate control over the aircraft until the spin is stopped and normal 
flight regained. The spin as a manoeuvre on its own has little practical application 
in flight operations.  However, as with the stall, it is important to be familiar with 
spin recognition and recovery in the event that a spin is inadvertently entered as 
the result of mishandling during a stall or an aerobatic manoeuvre. 
 
2. You have practised stall recoveries and, although sometimes a wing may 
have dropped, excessive yaw has been prevented with rudder.  Now your 
instructor will show you what happens if recovery action is not taken soon 
enough, a wing-drop occurs, and no action is taken to prevent the resulting yaw. 
 
 
DEVELOPMENT OF A SPIN 
 
3. The spin has a direct relationship to the stall, as was described in Chapter 
7.  If, during a stall, the aircraft is allowed to yaw or roll for some reason, the 
wings of the aircraft will be exposed to differing airflow conditions.  It matters little 
if roll begins before yaw or yaw before roll because one will inevitably lead to the 
other if the aircraft is stalled.  If rudder is used to slow or stop the yawing motion, 
the aircraft will not enter a spin and will recover from the stall uneventfully.  If the 
yawing/rolling motion is allowed to continue or is encouraged by use of the flight 
controls, the nose of the aircraft will drop and autorotation or spinning will set in. 
 
4. Figure 13-1 shows the forces acting on the wings of an aircraft in a spin.  
First of all, both wings of the aircraft are beyond the stalling angle of attack.  One 
wing is going up, while the other is going down; therefore, in addition to the 
normal airflow striking the wing, there is a component of airflow that is due to the 
up and down movement.  Thus, the relative airflow strikes the up-going wing at a 
smaller angle and the down-going wing at a greater angle.  Because both wings 
are beyond the stalling angle, the up-going wing produces more lift than the 
down-going wing, which reinforces the rolling motion.  Meanwhile the down-going 
wing has more drag than the up going wing, which tends to reinforce the yawing 
motion. 
 
5. There are then two conditions that must be present for an aircraft to enter 
or remain in a spin: 
 

a. The aircraft must be fully stalled; and 
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b. The aircraft must be yawing. 

 
If either condition is removed, then the conditions necessary for autorotation will 
no longer exist, and the spin will cease. 
 

 
Figure 13-1.  Forces Acting on the Wing During Spin 

 
6. The spinning motion is a complicated one and involves simultaneous 
rolling, yawing, and pitching movements.  The aircraft follows a helix or 
corkscrew-like downward path oriented about a vertical axis.  The aircraft's pitch 
attitude may be almost level or steeply nose low, and the aircraft's nose may rise 
and fall periodically.  The spin rate may be steady or increase and decrease as 
well.  The forward and vertical speeds are relatively low, resulting in 
comparatively low 'G' forces acting on the aircraft. 
 
7. A spin typically involves three distinct phases (see Figure 13-2).  The 
incipient stage occurs from the time the aircraft stalls and rotation begins until the 
spin axis becomes essentially vertical.  The incipient stage in a light aircraft 
usually lasts four to six seconds and consists of the first turn.  The first turn may 
appear to be almost a level roll but will end with the nose quite low.  As the 
second turn begins, the nose may start to rise but the aircraft continues to rotate, 
and the flight path becomes more vertical.  In the fully developed stage, the 
aircraft's attitude and motion about the three axes becomes steadier, and the 
aircraft settles into a vertical descent.  During the recovery stage, the rotation 
slows and can stop quite suddenly.  The aircraft will usually become unstalled in 
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a nose low attitude and gain airspeed rapidly.  The aircraft can then be brought 
carefully back to level flight. 
 

 
Figure 13-2.  Spin 

 
 
PRE-SPIN CHECK 
 
8. Before intentionally entering a spin you must complete the Pre-Stall, Spin, 
and Aerobatic Check as detailed in the Grob Check List, with special emphasis 
on a good lookout below due to the expected loss of altitude.  Carry out two 180-
degree wingover-clearing turns.  The spin is entered in the direction of the last 
clearing turn (see Figure 13-3).  Your instructor will demonstrate these clearing 
turns to you.  Ensure that you have sufficient altitude to execute the planned spin 
and still recover above the minimum altitude specified in CWATC Flying Orders.  
The Grob loses 1000 ft in the first turn of the spin and approx 500 ft for every turn 
thereafter.  The recovery can take between 1000 and 2000 ft.  For Primary Flying 
Training at Southport, spins are commenced at 7000 feet MSL or above. 
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Figure 13-3.  Stall/Spin Procedures 

 
 
INTENTIONAL SPIN ENTRY 
 
9. After completion of the second clearing turn, close the throttle and 
maintain level flight.  At 85 knots, smoothly apply full rudder in the direction of 
intended spin and simultaneously apply full back stick while keeping the ailerons 
neutral.  These control movements should be smooth and positive but not abrupt. 
 
10. As the aircraft becomes fully stalled, the aircraft will pitch up slightly and 
roll rapidly in the direction of the applied rudder.  The aircraft will become almost 
inverted during the first turn and then the spin will progressively stabilize (2 to 3 
turns).  During the incipient stage (first turn of spin) the nose will remain below 
the horizon but may move up and down slowly, the rate of rotation will remain 
relatively constant, and the airspeed will oscillate slightly.  During the incipient 
stage if the controls are returned smoothly to the neutral positions a recovery will 
occur in less than a half turn.  The rate of rotation for a fully developed spin will 
be about 3 seconds per turn.   
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SPIN RECOVERY 
 
11. The following actions constitute the spin recovery (the first three actions 
will only be included for recovery of an unintentional spin and are done 
simultaneously): 
 

 
a. Centralize controls, Analyze - determine the direction of the spin 

using outside references. The turn and slip can be used for 
confirmation; 

 
b. Move the throttle to idle; 
 
c. Raise the gear and flaps to the fully retracted position if they are 

extended; 
 
d. Apply and hold full rudder opposite to the direction of the spin. 
 
e. Apply full aileron in the direction of the spin; progressively and 

quickly move the stick towards the forward stop; 
 
f. After the rotation has definitely stopped, immediately centralize the 

controls; and 
 
g. Level the wings and ease out of the dive. 
 
h. Ensure that recovery is completed by 3000 feet above the ground. 
 
i. If recovery not completed by 3000 ft AGL abandon aircraft by 

parachute. 
 
12. Failure to centralize the rudder once the spin has stopped may cause a 
spin in the opposite direction.  Normally, the aircraft will be in a fairly steep nose 
low attitude after the spin stops, and the airspeed will rapidly increase as the 
aircraft dives. 
 
13. When the nose rises above the horizon and the airspeed is decreasing 
through approximately 110 knots, open the throttle fully, and climb away at 100 
knots.  Remember, the prime objective is a positive recovery, not smoothness or 
the achievement of precise parameters during the recovery. 
 
14. Normal spin recovery action should stop the rotation within one and half 
turns.  Failure to apply the proper spin recovery will delay or even prevent 
recovery from the spin.  Recovery from a fully developed spin should take 
approximately 1000 to 2000 feet. 
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INADVERTENT SPINS 
 
15. It is important to realize that a spin can be entered from almost any 
attitude and airspeed; in fact any situation where a stall can occur could also 
result in a spin.  It is difficult to predict which direction a spin will take after an 
inadvertent entry and inadvertent spin entries are more confusing and 
disorienting than planned entries.  The parameters noted above for rotation rates 
and aircraft attitudes also apply to normal stabilized spins entered from level 
flight.  Depending on the flight attitude and control positioning at entry, the 
parameters in an inadvertent spin could be quite different.  The key to recovery 
action is correct identification of the direction of rotation.  Look straight ahead 
over the nose for a visual indication.  You can check the turn and bank indicator 
for an instrument indication if required.  Do not look through the top of the canopy 
or out to the side to attempt to identify the spin direction as this may lead to 
disorientation and visual illusions may cause a wrong assessment of the direction 
of rotation. 
 
16. If you suspect an inadvertent spin, immediately apply the spin recovery 
procedure.  There is no need to wait for the spin to fully develop.  If in landing 
configuration, immediately retract the gear and flaps and apply the appropriate 
control inputs.  The recovery procedure is equally effective during the incipient 
stage and it may be possible to stop autorotation and unstall the aircraft before 
excessive altitude is lost.  If recovery cannot be made by 3000 ft AGL, abandon 
aircraft by parachute. 
 
 
SPIRAL DIVE 
 
17. Sometimes during a practice spin entry, the aircraft will unstall itself, and a 
spin will not develop properly.  Instead, the combination of bank, yaw, and 
backpressure will make the aircraft fly in a tight downward spiral, which may be 
mistaken for a spin at first.  Remember that in the spin the airspeed and 'G' 
forces remain relatively constant.  In a spiral dive the rapid increase of both 
airspeed and 'G' is a good indication that the aircraft is not in a spin.  Do not 
delay recovery excessively, but neutralize the rudder, level the wings and recover 
from the dive when it is obvious that the airspeed is increasing past that expected 
in a spin.  The first two actions centralize rudder and level the wings can be done 
simultaneously, but the last action of recovering from the dive must be done 
separately.  This is to ensure the shortest distance to the horizon and to stop a 
possible overstress of the aircraft due to rolling ‘G’. 
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POINTS TO REMEMBER 
 
18. When practising spins, the following points are important: 
 

a. Clear the area well before starting the manoeuvre, as a 
considerable amount of altitude is lost in any spin.  Ensure that 
intentional spins are entered at or above 7000 feet MSL; 

 
b. Select a prominent starting reference point to aid in counting spin 

rotations; 
 
c. Do not lead into the spin with rudder; 
 
d. Hold the control stick fully back and the rudder fully deflected until 

recovery is to be effected.  Initiate recovery action after completion 
of three revolutions, or on command from your instructor.  If in 
doubt about the number of rotations completed, initiate recovery 
action immediately; 

 
e. Apply smooth and firm control movements to stop the spin, making 

sure to hold full opposite rudder and full aileron in the direction of 
the spin as the control stick is moved forward; 

 
f. As soon as the spin stops, centralize the rudders and ailerons, but 

avoid going past the neutral position and applying opposite rudder; 
 
g. Watch for secondary stall symptoms during the pullout.  Do not 

apply excessive backpressure so as not to overstress the aircraft; 
 
h. Monitor the airspeed during the recovery; and 
 
i. Ensure that recovery is completed by 3000 feet above the ground. 
 
j. If recovery not completed by 3000 ft AGL abandon aircraft by 

parachute. 
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CHAPTER 14  
ADVANCED CLEARHOOD SEQUENCES 

 
INTRODUCTION 
 
1. Once your training is completed and you are flying operationally, a lot of 
your flying will consist of operating an aircraft to the limit of its capabilities.  The 
following exercises have been designed to illustrate some of the techniques of 
deriving maximum performance from an aircraft.  In addition, the aerobatic 
manoeuvres taught will assist in gaining a better understanding of the handling of 
an aircraft in extreme flight attitudes, and the close relationship between 
airspeed, "G" forces, and control effectiveness.  A professional pilot must be able 
to handle an aircraft throughout its flight envelope with confidence and precision, 
and the advanced clearhood sequences taught at Southport will illustrate some 
of the skills that you will be expected to develop during your future flying career. 
 
 
AIRCRAFT LIMITATIONS 
 
2. During the performance of advanced clearhood sequences, close 
attention must be given to the aircraft limitations laid down in the Grob 120A 
AOI's.  Pay particular attention to the airspeed and "G" limitations.  If the 
specified limitations are exceeded, extensive damage to the aircraft or even 
structural failure could result. 
 
 
UNUSUAL ATTITUDES 
 
3. An unusual attitude is an inadvertent condition of flight involving greater 
than normal amounts of pitch and/or bank.  It may result from turbulence, 
momentary disorientation, or aborted aerobatics.  Recoveries from simulated 
unusual attitudes are practised to help you develop more confidence in yourself 
and in the aircraft.  Any time you find yourself in an unusual attitude, your first 
action should be to: 

 
a. Centralize the controls; and 
b. Analyze the situation. 
 

Unusual attitudes are generally divided into two broad categories, nose high and 
nose low. 
 
4. Nose Low  - A nose-low unusual attitude can be recognized by a lot of 
ground in the windscreen, increasing airspeed, and decreasing altitude.  To 
prevent an excessive airspeed build-up and a corresponding altitude loss, close 
the throttle; level the wings and ease out of the dive.  Be careful not to overstress 
the aircraft during these manoeuvres.  Remember to level the wings before you 



Manual of Flying Training 

Ph I Grob MFT_Version 2.1 Dated 09 March 2011 14-2 

ease out of the dive since any increase in back pressure without levelling the 
wings tends to tighten or aggravate what may be a spiral dive.  In any case, 
recovery time and lost altitude will be increased if the wings are not level.  After 
recovery, return to desired configuration and power setting. 
 
5. Nose High  - A nose-high unusual attitude can be recognized by a lot of 
sky in the windscreen, decreasing airspeed, and increasing altitude.  To recover, 
apply full power and lower the nose by rolling towards the nearest horizon 
maintaining slight positive 'G'.  Start to roll the wings level as the nose 
approaches the horizon and the airspeed is safe and increasing.  After recovery, 
return to desired configuration and power setting. 
 
6. To give you practise in unusual attitude recoveries, your instructor will 
place the aircraft in a climbing or descending attitude and then give you control.  
Recovery action should be prompt with close attention being paid to airspeed, 
and “G” limitations. 
 
 
LAZY EIGHT 
 
7. The Lazy Eight is a slow, lazy coordination manoeuvre, in which the nose 
of the aircraft describes a horizontal figure eight on the horizon, with the horizon 
line bisecting the figure eight from end to end.  The manoeuvre requires a 
continuous change of pitch and bank attitude throughout a 360-degree change of 
direction.  Constantly changing control pressures are needed because of the 
varying airspeed and changing combination of climb, dive, and bank. 
 
8. Prior to commencing the Lazy Eight, the Pre-Stall, Spin, and Aerobatic 
Check, as detailed in the Grob Check List, must be completed.  As this 
manoeuvre is considered a clearing turn in itself, no other clearing turns are 
required; however, a good look-around, both away from and in the direction of 
the turn, is essential before entering the Lazy Eight. 
 
9. Once the aircraft has been lined up parallel with a road or other suitable 
line on the ground and is stabilized at 120 kts in cruise flight, you must choose a 
reference point on the horizon directly off the wing tip.  By blending aileron, 
rudder, and elevator pressures together, start a gradual climbing turn in the 
direction of this reference point.  The initial degree of bank should be shallow to 
prevent the rate of turn from becoming too rapid.  Remember that the rate of turn 
depends on the degree of bank applied and the airspeed so, as the nose is 
raised and the airspeed starts to drop off, the rate of turn tends to increase.  
Unless the initial turn is shallow, therefore, the ensuing rapid rate of turn may 
cause you to overshoot your reference point. 
 
10. The pull-up should be timed so that the nose reaches its highest pitch 
attitude of 45 degrees above the horizon where there is 45 degrees of bank and 
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45 degrees of turn (see Figure 14-1).  As the bank increases beyond this point, 
gravity will start to overcome the vertical component of lift, and the nose will 
begin to come back down towards the horizon.  A slight release of backpressure 
may be required to assist this process. 
 
 

 
Figure 14-1.  CH. 14 Lazy Eight 

(select image to play) 
 
11. As the nose lowers towards the reference point, you must continue to 
increase the bank to approximately 80 degrees as the nose reaches the horizon.  
At this point the aircraft should have turned through 90 degrees, and opposite 
aileron will be needed to keep the bank from becoming too steep.  The lowest 
airspeed should be attained just as the nose reaches the horizon, and it should 
be about 50 knots lower than the normal cruising speed used at the beginning of 
the manoeuvre.  From here, the aircraft is allowed to continue down in a 
descending turn, so that the nose follows the same path below the horizon as it 
did above the horizon.  As the nose passes through the horizon, you must start to 
decrease the bank so that at the lowest pitch attitude of 45 degrees below the 
horizon, the aircraft is in a 45-degree bank and has turned through 135 degrees.  
Continue raising the nose and rolling off the bank to arrive back at the cruise 
attitude and airspeed as the aircraft has turned through 180 degrees. 
 
12 Rudder must be coordinated with aileron throughout the manoeuvre.  
More rudder will be required in the right turn than in the left turn because of the 
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tendency of the aircraft to yaw left at cruise power and slower airspeeds. 
 
13. The wings should not be allowed to remain level at the 180-degree point, 
since the Lazy Eight is only half finished.  Immediately, you should start a 
climbing turn in the direction of the reference point and complete the second half 
of the manoeuvre as described above.  At the end, the aircraft should be flying 
on its original heading, airspeed and altitude. 
 
14. The whole manoeuvre should be accomplished in a slow, lazy manner, 
without hesitation and with constantly changing control pressures and flight 
attitudes.  You must not allow the wings to reach the horizontal position before 
the nose reaches the horizon in order not to flatten out the end of the Lazy Eight 
and put it out of shape.  To start with, you should try to fly the pattern while 
keeping the aircraft in coordinated flight and without worrying too much about 
airspeed or altitude.  Later, with practise, you should be able to make slight 
changes in the pattern to attain the 'numbers'. 
 
 
AEROBATICS 
 
15. Aerobatics help you to develop a more sensitive feel when handling the 
aircraft and also improve your ability to coordinate the controls in any attitude of 
flight.  They help you to become familiar with the different attitudes and increase 
your ability to fly the aircraft at maximum performance.  You will learn the correct 
recovery from abnormal attitudes and, gradually, your confidence will be built up 
until you are able to do aerobatics skilfully.  Although the ability to perform 
aerobatics is important itself, the confidence gained from carrying them out 
successfully is equally important. 
 
16. The Primary Flying Training Course is short, and so students will not have 
an opportunity to learn many aerobatic manoeuvres.  For this reason, only 
Loops, Aileron Rolls, Clover Leafs and a sequence combining these three 
manoeuvres are taught at Southport. 
 
17. The Pre-Aerobatic Check  - Before going into an aerobatic manoeuvre, 
you will complete the Pre-Stall, Spin and Aerobatic Check as detailed in the Grob 
Check List.  Since there are large changes in direction, airspeed, and altitude 
involved, clearing turns should be used to ensure the immediate area is clear.  A 
180-degree wingover turn (similar to a Lazy Eight) must be done in each 
direction first to ensure the area is clear.  Look out above and below your aircraft 
as well as horizontally.  Lookout, not the accuracy of these wingovers, is the 
primary concern. 
 
 
LOOP 
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18. Recall that banking the aircraft to create a horizontal component of wing 
lift performs a normal level turn.  As long as an unbalanced horizontal force is 
applied to the aircraft, a turn in the direction of the force will result.  Similarly, if an 
unbalanced force is in the vertical direction (or at right angles to the aircraft flight 
path) a curved flight path in the vertical plane will result.  A loop can thus be 
considered as a 360-degree turn in the vertical plane (see Figure 14-2). 
 
19. The elevator is the primary flight control used during a loop and is used 
simply to increase the wing's lift by a change in angle of attack.  The greater the 
lift or 'G' force applied to the aircraft, the more quickly the aircraft will turn in the 
vertical plane and the smaller the radius of the loop will be.  As the aircraft gains 
and loses altitude in the loop, the airspeed will change altering the amount of lift 
that is available before the aircraft stalls.  Thus the amount of elevator used 
during a loop must be adjusted continually to obtain the desired turning 
performance without stalling the aircraft.  The ailerons and rudder are used to 
maintain directional control during a loop and compensate for yaw caused by 
changes in airspeed. 

 
Figure 14-2.  CH. 16 Loop 

(select image to play) 
 
20. Begin by selecting a ground reference line, such as a road or a section 
line, and line up on it when coming out of the last clearing turn.  This reference 
line will be used to orientate the aircraft in the plane of the loop.  After the lookout 
wingover keep a nose low attitude to obtain 170 knots with full power.  At 170 
knots, raise the nose smoothly up through the horizon, increasing the 
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backpressure on the control stick to maintain a constant rate of movement 
throughout the pull-up.  Hold the wings level with aileron and keep directional 
control with rudder.  During the early stages of the loop the horizon and the 
selected reference line will be easily visible to assist in directional control.  As 
soon as the horizon disappears under the nose, you should look to either wing tip 
to aid in orientation. 
 
21. During the pull-up, centrifugal force will cause you to feel that you are 
being pressed down into the seat.  Use the pressure to gauge the correct rate of 
movement of the nose.  For example, if there is very little pressure, the rate of 
pull-up is not fast enough.  Ideally, you should be striving for 4.0 'G' during the 
initial pull-up into the loop.  A quick check of the 'G' meter will help you to 
establish the proper rate of nose movement.  As the airspeed starts to decrease, 
adjust the backpressure to keep the nose pitching upwards at a constant rate.  
Hold the wings level with the wing tips equidistant above the horizon and use the 
rudder to maintain directional control.  When the wing tips appear to be vertical to 
the horizon, move your head back until you can see the approaching horizon on 
the other side of the Loop.  Use this new horizon as the wings level reference 
line. 
 
22. As the aircraft approaches the inverted position, the airspeed will be at its 
lowest.  Stop moving the stick at this point, and keep just enough back pressure 
to maintain slight positive 'G'.  Keep the aircraft pitching but guard against a stall 
(Remember, the aircraft can stall in any attitude, even upside down in a loop!).  
Level the wings with the ailerons and watch for yaw as you pass through the 
inverted position.  It will be necessary to apply some right rudder to counteract 
the tendency of the aircraft to yaw out of the plane of the loop.  As the nose 
passes through the horizon and the speed increases, the pressure on the stick 
and the 'G' forces begin to increase.  Allow the stick to move forward just enough 
to keep the rate of pitch change constant.  The airspeed after the recovery 
should be the same as on the initial pull-up, that is, 170 knots.  The amount of 
backpressure and 'G' force applied during the latter stage of the loop will control 
the airspeed that is gained in the dive recovery. 
 
23. Remember that the amount of backpressure applied must be just right.  If 
you use too much, the angle of attack will be increased too rapidly, and the 
aircraft will stall; if you use too little, there will not be enough momentum to carry 
the aircraft around the loop and it will stall.  Try to keep the nose moving steadily 
at a constant rate that is fast enough to create a definite seat pressure.  Do not 
attempt to hold the stick fixed in one position.  Due to the constantly changing 
airspeed and attitude, the stick pressure must be adjusted smoothly and 
continuously during the loop. 
 
24. Remember to monitor airspeed during the pullout from the loop.  If you 
see that you are going to exceed your desired exit speed of 170 knots, gently 
increase the backpressure, being careful not to exceed aircraft 'G' limitations, 
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and reduce the power if necessary to avoid over-speeding the airframe. 
 
 
AILERON ROLL 
 
25. An Aileron Roll is an aerobatic manoeuvre in which the aircraft, controlled 
by the ailerons, is rolled through 360 degrees around its longitudinal axis (see 
Figure 14-3). The rudder is co-ordinated with aileron, and elevator is used to help 
maintain directional control and also to assist in regaining a level-flight attitude on 
completion of the roll. 
 
26. Select a ground reference line and line the aircraft up on it during the 
second clearing turn.  Start the roll by increasing the airspeed to 170 knots, as in 
preparation for the Loop.  When the airspeed reaches 170 knots, raise the nose 
slowly and smoothly until about 20 degrees above the horizon, keeping the wings 
level with aileron and the ball in the centre with rudder.  Once the desired pitch 
attitude is reached, relax or check the backpressure sufficiently to stop the nose 
from rising further, and apply full  aileron in the desired direction of roll.  It will 
take considerable stick pressure to keep the ailerons fully deflected.  As you 
apply the ailerons, you should also coordinate the rudder to eliminate adverse 
yaw. 
 

 
Figure 14-3.  CH. 16 Aileron Roll 

(select image to play) 
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27. The nose of the aircraft will begin to drop as soon as the rolling motion is 
commenced.  Allow it to do so.  As the aircraft approaches the inverted position, 
the pitch attitude should be similar to the level flight attitude, only upside down 
(see Figure 14-3).  If the pitch attitude is lower than desired (probably due to 
insufficient aileron or excessive back pressure during the roll) then a slight 
amount of forward pressure may be required through the inverted position to 
minimize the nose drop.  Rudder pressure should remain relatively constant in 
the direction of the applied aileron throughout the roll.  As the aircraft reaches 
wings level flight, quickly centralize the ailerons to stop the roll, and relax the 
rudder pressure. 
 
28. Upon completion of the roll, the aircraft will be in approximately a 20-
degree nose-down pitch attitude, with airspeed close to the entry speed of 170 
knots.  From this position, simply return to the level flight attitude, or proceed into 
the next manoeuvre, as required.  
 
29. A roll is started in a nose-high attitude and finishes in a nose-low attitude.  
The nose will drop slightly, but at a relatively constant rate, throughout the roll.  If 
the roll is done properly, the exit altitude should be relatively close to the entry 
altitude. 
 
30. The Grob has inverted fuel and oil systems, and the engine will continue 
to run for up to 2 minutes during sustained negative 'G' flight.  Avoid zero 'G' 
flight of more than 10 seconds duration and check the oil pressure after such 
manoeuvres to ensure that oil pressure returns afterwards.  This limitation should 
not normally affect the Aileron Rolls. 
 
31. Remember that the ailerons are the basic controls for an Aileron Roll, and 
full aileron deflection should be maintained throughout the roll!  Practise rolls in 
both directions. 
 
 
CLOVER LEAF 
 
32. The Clover Leaf is a combination of a loop and a roll, with a 90-degree 
change in the direction of flight (see Figure 14-4).  If practical, use two 
intersecting section lines as reference lines. 
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Figure 14-4.  Clover Leaf 

(select image to play) 
 
33. To begin a Clover Leaf, the aircraft is placed on a section line in a slight 
dive, exactly as for the Loop, to obtain 170 knots.  At the same time, pick a 
reference point at 90 degrees to the aircraft on the horizon.  Apply backpressure 
(3 ‘G’) to smoothly raise the nose to a 60-degree pitch attitude as if beginning a 
loop.  As the horizon disappears under the nose, look out toward the wingtip in 
the intended direction of roll.  When the 60-degree pitch attitude is reached, 
maintain the backpressure and progressively feed in aileron to begin rolling 
toward the 90-degree reference line.  Pitch and roll must now be coordinated to 
fly the aircraft to the reference point.  The aircraft should reach the level/inverted 
position as the nose reaches the reference point, at which time only enough 
backpressure to maintain positive 'G' is required.  Centralize the ailerons and 
keep the wings level. 
 
34. The recovery from this point on is like that of a loop, adjusting the 
backpressure to pull out at 170 knots.  Remember that airspeed may be faster at 
the top of the cloverleaf than at the top of the loop.  If this is the case, then a 
higher rate of nose movement will be required to achieve 170 knots.  The 
complete Clover Leaf consists of four such manoeuvres in the same direction. 
 
 
AEROBATIC SEQUENCE 
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35. The Aerobatic Sequence is any combination of aerobatic manoeuvres 
whereby the pilot transitions smoothly from one aerobatic manoeuvre to the next.  
For Primary Flying Training, the Aerobatic Sequence normally consists of a Loop, 
then a Clover Leaf, and terminates with a Roll; however, any combination of 
these manoeuvres may be utilized. 
 
36. The key element to a successful Aerobatic Sequence is the ability to judge 
the pullout from one manoeuvre to accommodate the entry to the next.  You 
should strive to avoid unnecessary pauses between manoeuvres.  For example, 
if while pulling out from the Loop you determine that your airspeed is somewhat 
lower than normal, you may elect to ease your rate of pullout while still in the 
nose-down attitude in order to accelerate to a more appropriate airspeed before 
commencing the Clover Leaf.  If while pulling out from the Clover Leaf you 
determine that your airspeed is somewhat higher than normal, you may elect to 
increase 'G' slightly to reduce the rate of acceleration (being careful not to 
overstress the aircraft, of course!) before commencing the Roll.  Even if you have 
misjudged slightly, as long as you are within 10 knots of the normal entry speed 
for the next manoeuvre, you should be able to carry on with the Aerobatic 
Sequence without difficulty.  As you commence the next aerobatic manoeuvre 
and you find that your airspeed is a bit low, you should pull a bit more than 
normal to tighten the manoeuvre; conversely, if the airspeed is a bit high upon 
entering the manoeuvre, pull a bit less than normal. 
 
37. Before commencing an Aerobatic Sequence, you must complete the Pre-
Stall, Spin, and Aerobatic Check, and two 180-degree wingover-clearing turns.  
Ensure you have sufficient altitude to complete all planned manoeuvres within 
the altitude limitations prescribed in CWATC Flying Orders.  All manoeuvres 
must be completed by 3000 feet AGL (4000 feet MSL in the Southport training 
area).  If at any point in the sequence you see that you are going to exceed 170 
knots, then you must reduce power if necessary to avoid exceeding 170-180 
knots and limiting the amount of “G” you must pull. 
 
 
CLOSED PATTERN 
 
38. The Closed Pattern is a procedure by which a minimum amount of fuel is 
used to complete a circuit from a touch and go. 
 
39.  To carry out a closed pattern from a touch and go, apply full power and 
take-off as per a normal touch and go, start a slight climb and select flaps to 
take-off if required, select gear up and once gear is up and locked, select flaps 
up, level off between 50 and 100 feet above the runway, complete a PTO check 
and accelerate to a minimum of 100 knots.  Past the end of the runway, perform 
a lookout in the direction of the turn and begin a climbing turn (up to 45 degrees 
of bank) in the direction of the circuit, coordinating flight controls to rollout on the 
downwind leg at 1,500 feet MSL (Do not allow the airspeed to fall below 90 
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knots).  On downwind, maintain 100 knots, power should be approx 15 inches of 
MP and perform the pre-landing check.   
 
40. The R/T procedures for Closed Patterns are published in local flying 
orders. 
 
 
OVERHEAD BREAK 
 
41. While flying on the downwind leg, complete the pre-landing checks except 
flaps and gear, at the appropriate time and maintain 120 kts.  On the turn to 
base, make the radio call to tower.  The call will be “Shotgun XX, base overhead 
break.”  Tower will give your sequence number and tell you to call “Initial.”  
Maintain 1900 feet and 120 knots while flying on the base leg.  On the turn from 
base to final (use 30 to 45 degrees of bank), call “Shotgun XX, initial” and 
continue to maintain 1900 feet and 120 knots.  When you cross the threshold of 
the runway, wait ten seconds then make a 45-degree bank turn to the live side of 
the runway.  Continue the turn through 180 degrees (compensate for any drift) 
then rollout and extend the flaps to take-off and put the gear down. 
 
 
THE FINAL TURN 
 
42. The final turn is a manoeuvre that commences at the end of the downwind 
leg after having flown a closed pattern or an overhead break.  At this point the 
gear will be down and the flaps set to take-off.  Depending on which manoeuvre 
you have just flown you will either be at 1,900 feet or 1500 feet and approx 100 
knots.  In either case, once set in this configuration, pre-landing checks are 
complete and you are past the threshold of the runway, begin the final turn to the 
runway.  The angle of bank during this turn should not exceed 45 degrees and 
the speed not below 90 knots.  During this turn, the power will need to be 
reduced as required to maintain proper approach speed and flap set to “land” if 
desired.  Complete the final leg checks and request a clearance from the tower. 
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