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FOREWORD
THE ART OF SOARING
THE FASCINATION OF FLYING has been with us for hundreds of years, but it is only
within the last century that we have learned to fly. It is now so commonplace that we
often take it for granted. If we can leave behind the bustle and pressures of modern life,
the joys of soaring are not far away.
Flying in gliders, or sailplanes, as the high-performance models are called, has to be
experienced to be appreciated. It is possible because the rising currents of air that
support the glider enable it to fly at high speeds and to travel large distances. The
record for distance now exceeds 3000 kilometres and average speeds exceeding 100
km/h are common in competitions.
“I had never seen a sailplane close up before until I arrived at the gliderport. My experiences had been at the local airport watching and occasionally riding in a small powered aircraft. I only considered gliding as a
possibly inexpensive introduction to my ultimate goal of a private power
pilot licence. Twenty minutes later I was on an entirely different path!
Just watch how a glider lands; nothing in the flying world swoops down
so gracefully, runs along just above the ground seemingly for ever, and
then gently surrenders to the earth. Even birds just seem to arrive by
comparison. I was hooked. I eventually also obtained my other licence,
but if I had to choose between the two, there would be no hesitation. First
and foremost, I will always be a glider pilot.”
The modern sailplane uses advanced composite materials and special construction
techniques, though many venerable wooden and fabric-covered gliders are still flying;
in fact some excellent two-seat trainers were made of these materials in the past.
Gliders are carried aloft by thermals in most areas of the country. In mountainous
areas in Alberta and BC, mountain lee waves can provide lift to over 30,000 feet, and
ridge lift is to be found whenever the wind blows against a hillside. When the sun
heats the ground, producing bubbles of hot air, they continually leave the ground to
form “thermals”. They allow a glider to ascend at speeds exceeding 10 knots (1000
ft/min) at times. The glider pilot must circle inside the thermal to make best use of
the conditions, because the surrounding areas of air will be descending! Having
gained sufficient height, the pilot will set off to look for the next thermal, either to
remain aloft locally or as part of an intended cross-country flight. Unfortunately
thermal soaring is practiced only in the summer, whereas ridge and mountain wave
flying are possible almost all year. Surprisingly, wave flights are sometimes made
from frozen lakes during the otherwise unflyable winter months.
Most clubs offer glider pilot training. Club members can become instructors through
the Soaring Association of Canada * approved instructor training courses endorsed by
Transport Canada, the licensing authority. People with the necessary aptitude will

often learn to fly gliders in one summer and, on passing a written exam, go for their
Glider Pilot Licence. Next they will work to increase their skills over many years of
pleasant flying. A power pilot similarly can obtain a glider pilot licence quite easily,
following a conversion course at one of the many Canadian clubs.
Read this book before and during your training to be a glider pilot. Read it now and
review the different chapters frequently. Read other gliding books and take every
opportunity to talk about gliding with your instructor and other pilots.
On the field, learning opportunities are all around you. Question your instructor on
what any pilot is doing and how any situation is being handled. Watch closely the performance of other pilots and develop a critical outlook.
Prior to each of your flights, your instructor will first discuss and explain the exercises
to be flown. Up in the air he or she will reinforce the explanations with demonstrations, after which you will practice the maneuvers. Full understanding may not come
immediately but talking it over, if possible in the air so that you can try again immediately, will speed your learning. Before you go solo the instructor is “pilot-in-command” and, during your training, he or she will progressively hand over the reins for
decision-making to you. However, while flying dual with you, your instructor has the
final say at all times. To many of us, learning to fly is an entirely new experience, so
don’t be slow to ask questions; communication is a two-way street.
Having learned to control a glider you can now learn to fly well and efficiently and
make the glider do what you want it to do. Learning never stops. Avoid long intervals
between flights otherwise you run the risk of forgetting what you learned on one flight
before you take the next one.
Going solo for the first time is a truly exciting experience. It is the point at which you
will have completed the early part of your training. It is fun to fly – fly often and enjoy
it! The next stages are to work up to the licensing standard of the Soaring Association
of Canada, and then to becoming a truly competent soaring pilot. Having obtained
your glider pilot licence, how would you progress? How do you know what to do,
what are the next challenges? There are local and national competitions, but well before
this level of flying there is a series of international badges that a pilot can obtain. These
provide a measure of the pilot’s abilities, and they recognize the achievement of progressively more difficult tasks. The first badge (the “A” badge) is given by your club for
going solo. International level badges begin with the “Silver” badge, requiring a flight
of 50 kilometres plus a gain of height of 1000 metres and a duration flight of five hours.
However, there is an preliminary badge to this, the “Bronze” badge, administered by
your club and described in Appendix A, which teaches you extra skills needed for the
Silver and higher badges such as how to carry out off-field landings.
* The Soaring Association of Canada, the association of member gliding clubs, fosters soaring in Canada and
represents the sport to government and in the world body, the Fédération Aèronautique Internationale.
Among other services, SAC issues training manuals, runs flight courses, supervises competitive activities and
publishes the bimonthly magazine, “free flight”.

Advanced accomplishments allow pilots to add “Diamonds” to their badges, or to
obtain recognition for flights exceeding 1000 kilometres! These badges can be used to
advertise what level you have achieved, and provide a means of gauging how you are
progressing relative to other pilots.
Badges are not for everyone of course, and you can enjoy the sport for its pure pleasure
of flying and the joy of escaping this turbulent world for a few hours as you chase that
elusive next thermal.

Human Factors
PDM and the SOAR technique that has been discussed here have been introduced to
deal with many Human Factors that are critical to a pilot’s situational awareness and
judgement. ( See more on human factors in Appendix D.) In stressful situations pilots
have fallen victim to fixation, or tunnel vision, which has led them to indecision or
paralysis of action. This has often occurred when a control input did not give the
desired response, or when a situation deteriorated faster than expected. Similarly, as
many of you have been taught in defensive driving courses, it is best to have reviewed
mentally what can go wrong and have predetermined some possible courses of action.
It is not possible to have every situation identified but many articles have been written
on this subject and, combined with the SOAR technique, you can be better prepared for
the surprises.
A poor decision is better than no decision and a planned response is usually better than
the first thing that does comes to mind. Half the battle is knowing the risk areas and
how you personally react to higher stress situations. If you do not do well when surprised, get better prepared and trained. Along with PDM there is Crew Resource
Management (CRM). You are not alone up there if you have a radio. CRM includes
other pilots, instructors, air traffic control (ATC) or Flight Information Centres (FIC)
that are available to assist you if the situation allows. When in doubt, talk to someone.

THE STANDARD CIRCUIT PATTERN
A good circuit pattern is a vital pre-requisite to making a good landing. Therefore a
basic circuit shape has been adopted, primarily as a safety measure, because it allows
pilots flying locally to know what to expect as they approach to land.
There are two common patterns. The first and older pattern starts with a crosswind leg,
followed by a downwind leg, a base leg and a final approach towards the runway – a
basic rectangular pattern. The crosswind leg is often omitted at gliding sites. The newer
pattern uses a diagonal leg (or cut-off) between the downwind and base legs of the
pattern. Because this pattern omits a possible extended downwind leg, the distance to
the landing area will continually decrease, making it a safe pattern for gliders.
In all cases the standard is to fly a left-handed circuit, that is, with all aircraft making
left hand turns. Some clubs may adopt a different pattern, perhaps because of the wind
direction or because of local topography; and in some cases the towplanes will fly their
circuits on the opposite side of the runway to the gliders. So make sure you know what
is normal for each runway.
The pattern includes three GOALS. Specifying these goals ensures that you will have
three points at which to check circuit progress and enable you to anticipate what might
happen later, and adjust your flying accordingly, to arrive at the next goal at the right
position and height. The standard circuit pattern, shown on the next page, is divided
into the following parts:
High Key Area
This is the general area from which you begin the circuit, upwind
and to the side of your intended landing point. At the end of each flight, as you
descend down towards 1000 feet above ground level (agl), plan to arrive at the high
key area, all the time keeping a good lookout to be aware of other traffic that may
be doing the same thing. We use the word “key” to signify that a critical decision
is to be made in this area; the decision when to start the downwind leg.
Downwind Leg The standard height for starting the circuit for power aircraft and
gliders is 1000 feet above ground. Before you reach this height your objective
should be to maneuver into the high key area, see the circuit diagram overleaf.
The downwind leg is started from this high key area.
Modern sailplanes and indeed two-seat trainers can travel a long way from 1000 feet
agl, so your next objective, Goal #1, is to fly the downwind leg so that you will be
approximately opposite the upwind end of the runway at 700–800 feet (the lower
height is suitable for higher-performance gliders). This position depends on the
length of the runway. For a short runway, typical of many clubs, the 800-foot
height will be somewhat upwind of the runway, and will depend on the strength
of the wind. For a longer runway, as used by winch-launch clubs for example, the
800-foot height may be somewhere along the runway length.

The downwind leg extends parallel to the runway, perhaps half a runway length or
more to the side, sufficient to allow you a good view of the runway and of the circuit
pattern ahead. You will see in the circuit diagram that the “REFERENCE POINT” (see
explanation later under Flying the Circuit) is towards the downwind end of the
runway, not at the very end.
Alternate Landing Area
At this time you will be selecting an alternate area on
which to land, needed if the usual landing area becomes blocked (see also under
Flying the Circuit).
Low Key Point Goal #2 in the circuit is to be opposite or abeam the reference
point, at a minimum of between 500 and 600 feet agl in the downwind leg, as you
can see in the circuit diagram. This is the “Low Key Point”.
Diagonal Leg
Having passed the low key point, and before the reference point is
obscured by the wing or cockpit structure, the glider is turned (any angle between say 30 and 70 degrees) onto the diagonal leg. This allows you to keep the
landing area easily in view as you lose height towards the base leg. At some
clubs, topographical or other considerations may mean omitting the diagonal leg,
and instead flying an extended downwind leg beyond Goal #2.
Base Leg
The base leg is typically at right angles to the runway; its length
should be equal to approximately half the distance from the low key point to the
reference point. It is chosen to allow time to adjust your speed, height and position
for the final turn. Goal #3 of the circuit is to arrive at the final turn at a safe height to
allow time to fly a well-controlled final-approach leg.
Final Turn
The final turn is usually a 90 degree turn to line up with the runway centre line or a “landing line” that may be to one side of the runway. A landing line is used when a club flies from one edge of the grass for landings and not
the centre area or a hard-surface runway.
Approach
The approach path is flown at an angle to the ground of about 8
degrees (an L/D of about 1:7). Pilots fly down this slope to arrive over the reference
point at ground level, and to touch down a small distance beyond. The circuit diagram shows these points. Detailed notes on the circuit, and the approach and landing phases are contained in the later section of this chapter, Flying the Circuit.
Judging Positions and Heights in the Circuit
There is no one technique for judging positions in the circuit better than your own
eyes and experience to judge the distance and height from the glider to the landing
area. The altimeter will be used down to the high key area, as its accuracy is acceptable for this purpose above these heights. On a cross-country flight when the elevation of the ground is known, this is adequate. However, when the elevation of the
ground is unknown or when the glider is lower than about 700 feet agl, the altimeter
cannot be relied on and pilots must resort to using their eyes. As we get quite
low, the perspective of ground features and their size is a very good indicator of our
height above the ground. This is why we should use our eyes and not the altimeter

to judge heights when in the circuit. Besides, we want to be looking for other gliders
and towplanes that may also be approaching to land! Using your visual judgement
is particularly important for judging the final turn height, which should in any case
be no lower than 300 feet agl. As mentioned before, judge your height by reference
to the heights of large trees and buildings.

The Angle Method
This technique to judge the circuit is to combine the distance from the runway with
the apparent angle down to the landing area. But beware; our ability at judging
angles below the horizon is poor! What we want is the correct or an ideal picture or
view from the glider. Distance from the landing area will help with our estimation of
the height, particularly if we imagine a glide down to the landing area from our
current position. It is possible to have the same angle while the distance to the reference point is only a few feet or many feet; the angle is independent of the distance to
the landing area. We must combine the ideal picture with the distance in order to
obtain the desired height.
At the correct distance, if the angle (or view) is right, then the height must be right. If
the distance is correct, but the angle is too small then the height is low. Conversely if
distance is too small and height is correct then the angle will be too large; the glider
will be too close to the airfield, and you will likely feel cramped against the runway.
The inference is that if any two of these variables is right, then the third must be
right. Alternatively, if one is wrong, then at least one other must be wrong.

The two basic angles shown in the figure above will work for most gliders, though
there will be exceptions. For example, the glider may have a steeper approach angle
than 8 degrees against a typical wind of 10 to 15 knots with the airbrakes closed.
Having learned the basic angles, making small changes for different gliders will be
no problem. A simple visual aid for judging the angles may be made of wire or card
and attached to the instrument panel; while the glider is on the diagonal or base legs
with wings level, it would be easy to compare the angles. The pilot would not refer
to ground features and does not need to judge the height accurately. Having learned
this technique, pilots find it easier to land in strange areas such as a field during a
cross-country flight.
Height & Distance Method
An alternative judgement technique is to use the height and distance to the landing
area as the keys to making a good circuit. The diagram shows the heights and positions for Goals 2 and 3, having started the downwind leg at the right position and
height to hit Goal 2 as shown.
If the height was correct at the start of the circuit, chances are that the height will be
close to correct later in the circuit. However it is necessary to continuously judge the
height and the distance to the landing area (and an alternate landing area) to keep
the height under control. Keep a watchful eye also on your variometer when in the
circuit as it will show when you fly into areas of excessive sink or even lift, allowing
you to make adjustments when needed.

When flying and judging the circuit it is important to relate the final turn position to
the length of the runway and the landing area, not to any geographical feature. This
same feature will not be there tomorrow when you are using a different runway!

FLYING THE CIRCUIT AND LANDING
The Aim
The overall aim in flying the circuit is to adjust the circuit pattern (your positions and
heights) and final approach path so that you can land the glider on a pre-selected spot.
As gliders cannot maintain, let alone gain height in the circuit without losing speed, we
always start the circuit with height to spare. On the final approach we use the airbrakes
(also referred to as spoilers or divebrakes) to steepen the glide angle to approach our
pre-selected reference point and to land slightly beyond.
High Key Area
When approaching the high key area, preferably from the upwind direction, start
the SWAFTS pre-landing check. Go through the checklist efficiently to allow time to
concentrate on planning and flying the circuit. As a new pilot you will find this gives
you plenty of time to concentrate on the circuit and be able to fly a good circuit pattern.
In gliders we have only one chance to get the circuit and landing correct, we can’t go
around and try again!
Adjust your height as you approach the high key area so as to reach Goal #1 at the
right height and position. If you are far too high, leave the immediate area to look
for lift or to lose height. If still slightly high when you reach the high key area, fly
the downwind leg further out to the side, or if low, immediately start the downwind
leg. Decide early on your reference point. This may be a mark on the runway, or a
distinctive marking such as a dark patch on the field nearby and in line with the
chosen point on the runway.
Only turn in the same direction as the turns to be made in the circuit when approaching or in the high key area, but always try to limit turning in the high key area so as to
minimize conflicts with others. At all times keep a good lookout for other gliders that
may also be flying towards or already in this area to join the circuit. Assess when to
leave on the downwind leg, to reach Goal #1 at the 800-foot height. Plan to fly the
circuit initially at the best L/D speed, or 45 knots minimum whichever is higher.
Downwind Leg
Keep looking at your chosen reference point as you fly along the downwind leg but
avoid the tendency to fly towards it, in effect shortening your potential base leg. Make
major adjustments to your circuit pattern and height early, when you have the time
available and height to spare.
As you fly the downwind, look for any drift caused by the wind. If the wind is not
straight down the runway the glider will tend to drift either towards the runway or
away from it. If so, crab the glider towards or away from the runway to make the track
over the ground parallel to the runway direction. If the drift is away from the runway
you will have a slight headwind on the diagonal and base legs, so keep the downwind
leg closer to the runway, and angle the glider’s nose towards the runway. You may feel
that the glider is skidding, but this is an illusion created by the drift over the ground,

making it more of a challenge to keep the glider flying straight and with the yaw string
straight! Keep a good lookout for others, possibly joining the circuit in front of you and
to either side.
If the wind is drifting you towards the runway, you will have a tailwind on the diagonal and base legs, so angle away from the runway on your downwind. Avoid being
too close – if you are, the final part of the circuit will be cramped. As you approach the
low key point, your view of the runway may become restricted by the glider structure,
so keep well aware of the need to turn onto the diagonal leg while you can still see
your reference point. Your final turn will be made with a wind component behind you,
requiring a well-judged final turn so as to line up with your chosen landing line. In fact,
some clubs will change the circuit direction to keep the diagonal and base legs into
wind, which also allows you a better view of the runway as you fly the circuit because
you will be angled slightly towards the runway.
Alternate Landing Area
As you fly the downwind leg also select your alternate landing area well before the
need arises. This is not usually a problem on a wide airfield or where there are
several available runways, but when the landing space is narrow (e.g. on a single
runway), where will you land if the usual landing area is blocked? This could occur
if a glider ahead of you is not moved off the landing area soon enough, or a vehicle
or person moves across suddenly. Several gliders may have to approach essentially
simultaneously. The problem could occur later on a cross-country flight after you
select a field and at the last moment you decide it has too many obstacles in your
way. You have a greater chance for success if you already have an alternate landing
area in mind! Your objective is now to arrive opposite your chosen reference point at
a minimum height of 500 feet above ground, Goal #2.
Increase Speed
Your last altimeter height reference should be at Goal #2. From now on judge your
height by looking out at ground features. At this point, increase speed to your preselected approach speed. Re-trim the glider and maintain this speed to your landing
and check the airspeed indicator more often to ensure you maintain a constant speed.
It is not so easy to use the glider’s pitch attitude to control speed when close to the
ground, for example, because of the changed perspective at low heights, and because of
flying through the wind gradient. Now concentrate on the turn onto the diagonal leg.
The reference point on the runway should be the point of attention, of course, as you
plan the angle of the diagonal, and where to position the base leg and final turn.
The Diagonal and Base Legs
The glider should be at a height from which an easy approach may be made to the
landing area from any point along either the diagonal or base legs. This gives some
flexibility to allow for other gliders also landing and for unexpected sink or wind
gradients that may have been unanticipated. In strong winds the base leg should be
flown closer to the runway, and the glider crabbed (turned slightly into wind) to avoid
being drifted further downwind. If you still find yourself too high or low at Goal #2,
the diagonal and base legs can be adjusted as shown.

Too Low at Goal #2
The first consideration must
be to maintain an adequate
airspeed, and to make your
final turn at a safe height. It
is much better in these circumstances to fly an abbreviated circuit than to fly the
final part of the pattern at
too low a height. See also
later in Running out of
Height in the Circuit. If at
any time you feel you may
not reach your reference
point, ensure your airbrakes
are closed.
Too High at Goal #2
If you find yourself too high,
plan to angle your diagonal
out a bit further from the
runway, starting your base
leg further from the runway
and using airbrakes as required. Judgement is needed
to decide when to turn onto
the diagonal and whether or
not to use the airbrakes.
Final Turn and Approach
The height for the final turn can be judged conveniently by reference to buildings and
trees. In fact the final turn should be completed at a height equivalent to at least three
large trees or tall buildings such as the club hangar, and higher on windy days. This is
Goal #3. Soon you should be able to judge this height by reference to typical ground
features and not the altimeter, to meet this goal. This figure opposite shows how to
judge the height using this technique. Provided the final turn is not made dangerously
low, the exact height here is not critical, and will be varied for different winds and
positions of the final turn.
As you fly along the diagonal and base legs, try to imagine the final glide slope. This is
the slope that you will intercept; it is the final approach path along which you will glide
to the reference point. Having established in space where this turn is to be made, your
turn onto final must be well coordinated with adequate airspeed. As you approach the
centre line of the runway or landing line, judge when to roll into the final turn. This
turn should be made initially with brakes closed (as a low-time student pilot you can’t
easily judge whether you are high or low before the final turn, but with more experience you will be able to develop this judgement).

Aim to use a well-banked turn, 30
degrees is about right, as this is
safer than a shallow turn: after you
achieve some practice you will see
that it is easier to make a correctly
coordinated turn that is also well
banked. It is not so easy to make a
properly coordinated turn flying at
a shallow angle of bank, particularly when close to the ground where
peripheral visual clues are stronger
than when higher up; they can be
distracting and possibly misleading
when low!
If you turned onto your base leg sooner because of strong winds, you can now (almost
automatically) fly a steeper approach path as you penetrate against the wind, to land
on the usual landing area. Watch for a stronger wind gradient though, under these
windier conditions.
After completing the final turn you should visually confirm your reference point,
and if necessary re-establish your chosen airspeed. Then stabilize your approach
with wings level. It is now important to determine whether you are overshooting,
which is the desired condition with the airbrakes still closed (see Overshooting and
Undershooting below). It is not as easy to recognize an undershoot as it is to see an
overshoot, and if you have opened the airbrakes immediately after the final turn,
you could lose valuable height before recognizing the situation. Therefore, only start
to open the airbrakes when you are sure that you will overshoot.

It is quite possible to lose considerable airspeed from an unexpected wind gradient.
It will be difficult to regain the higher airspeed quickly, because of the inertia of the
glider. To avoid this, we increase our speed before starting the diagonal leg. And it
will be doubly important to monitor the airspeed throughout the approach, to make
sure we do not lose that important safety factor of adequate airspeed. Once you
have established an overshoot condition, a good approach glide path is at an angle

to the ground of approximately 8 degrees. This will mean that the airbrakes need to
be opened about half way (depending on airbrake effectiveness), permitting considerable freedom to either flatten the glide angle or to steepen it – this should be your
aim. It will be possible to vary it from your max. L/D of anywhere from 30:1 or 20:1
(an angle of 2 or 3 degrees) to a steep final approach path at an L/D of about 5:1 or
4:1 (a glide angle of 11 to 14 degrees).
Although these angles are exaggerated in the diagram above, the steep approach
requires you to start the flare sooner and time it very carefully so as not to land tail
first or to land heavily because of the high sink rate. You should be adjusting the
glide angle, using the airbrakes as required, to approach at a steady speed towards
the chosen reference point. At the same time, adjust your attitude as required to
maintain your airspeed. In exceptional circumstances you might have to sideslip to
increase your rate of descent even more. Remember:
Airbrakes - - - - - control rate of descent
Pitch attitude - - - controls airspeed.
Aim now in your training to achieve a high degree of proficiency in speed and glide
path control when flying the circuit. This will help you later when converting to
higher performance sailplanes.
If you find yourself low for some reason when you initially turn onto your final
approach and you think you will undershoot the intended reference point, even
with the airbrakes fully closed, immediately lower the nose to gain some speed. At
the higher speed, you will find that the penetration of the glider against the wind
will be better, and you will improve the chances of reaching the runway. This is
another reason to choose your reference point well into the runway and not just
over the boundary fence!
Reference Point
Essential to making a good approach is to have decided on a reference point early.
You will land slightly beyond this point. The reference point is the point that the
glider would contact the ground if you did not round out or flare. During a steady
descent it is the only point on the ground that should appear stationary with respect
to a mark on the canopy. Points below the reference point will appear to descend
and to eventually go under the glider. Points above the reference point will rise up
the canopy.
Overshooting and Undershooting
On final, establish an overshoot as you fly the approach – that is you are going to fly
over the reference point and it appears to move down the canopy. Open your
airbrakes enough to increase your rate of descent (steepen your glide) until the
reference point no longer appears to move down. If you then tend to undershoot,
close the brakes to compensate. When you have adjusted the brakes correctly, the
reference point will remain stationary against a mark on the canopy; it will then
appear only to be getting larger as you approach it.

It is eas ier to j ud ge an ove rshoot or und ers hoot fr om a st ee p
ap pr oach than f rom a low or s hall ow appr oac h.
Because movement of the airbrakes can cause a change in drag that will begin to affect
your airspeed, first make gentle adjustments to the brakes so that you only need to
make small airspeed corrections. If you encounter heavy sink on the approach (a possible undershoot), close the brakes and lower the nose to maintain airspeed, the wind
gradient is probably beginning to affect you. Never raise the nose in an attempt to
stretch your glide. It is better to land one field short with flying speed than to fly into a
boundary fence or to stall onto the field. If, however, you have gained a useful increase
in airspeed (monitor the ASI frequently on all approaches) and are now covering the
ground well, remember to continue to fly the glider. Look ahead to where you are going to avoid hazards like small bushes in the area short of the runway.

… t oo late, P erc y l ame nts t he c hoic e an d e xec uti on of his f in al …
Running out of Height in the Circuit
Sometimes the glider will get too low for a proper circuit, and if the normal pattern is
flown, the final turn would probably be made at a dangerously low height. This can
and often does lead to a hurried and low final turn, which will end in a poor landing.
Even though inexperienced pilots might recognize they are running out of height, there
is a magnetic fascination to getting back to the normal landing area – this must be
resisted. In some cases the pilot will have to do a final turn of 180 degrees though this

should also avoided if at all possible. If it becomes necessary it must be started at a
higher than normal height and at a higher speed. There is a great danger of losing a
lot of speed during the turn because of the turbulence and the effect of wind speed
changes in the turbulence. This occurs quite separately from the wind gradient. In such
turns speed losses can be unexpectedly high.
You will be taught that when you begin running out of height and you reach the 500
foot level on the downwind leg, this defines your new reference point that is right now
opposite you on the runway. The illustration below shows the procedure. Now fly an
abbreviated circuit, and disregard any runway downwind of this new reference point.

The ability to recognize that you are low and running out of height is very important
when flying cross-country, when you may be making an outlanding into an unfamiliar
field. As the ground there will not be at the same elevation as at the club, the altimeter
reading cannot be used directly. You will have to refer to ground features as your only
sure means of judging heights. So develop your height judgement abilities, and when
you reach the magic 500 foot level, discipline yourself to choose the reference point
now. If you are not yet opposite the end of the selected field or runway, again discipline yourself to fly an abbreviated circuit to a safe final turn and landing. In this case
you will be eliminating the area of the field (or runway) downwind of the reference
point, even if you have a predisposition to land there! Trying to do so one day will land
you in trouble as you try to make the final turn too low. Remember that the wind
gradient and turbulence this low tend to be stronger, and such a final turn demands
great skill and anticipation that takes experience to acquire.

Eff ect of the wi nd on t he gl id e an gle over the gr ound
Winds and Wind Gradients
Wind affects a glider’s glide angle (L/D) over the ground as illustrated above. This
is particularly noticeable in lower performance gliders having a maximum L/D of
about 25:1. Even at an angle of 30:1 or about 2 degrees over the ground in still air
in a modern two-seater, if this glider is flown at 45 knots, as in this case into a 30
knot headwind, the L/D will deteriorate to about 10:1 as indicated by the solid glide
slope line in the diagram above. This could give an unsuspecting pilot an alarming
approach if the final turn was started downwind of the airfield boundary. In this
case the best speed to fly is about 60 knots, which gives an L/D over the ground of
15:1 against the wind. Note that the ground speed is still only 30 knots, but that the
distance flown over the ground is 50% greater.
A second effect of strong winds is the wind gradient. Wind speed progressively decreases nearer to the ground due to surface friction caused by obstructions such as trees
and crops. The effect is most marked in a strong wind blowing over uneven ground, or
in the evenings when thermal activity ceases and the atmosphere becomes stable. In
this case the surface wind can be very light while the wind at treetop height is appreciable.

The effect of a strong wind gradient on a glider approaching to land is to cause a rapid
drop in airspeed as you near the flare point. This is particularly noticeable if the airspeed is only marginally higher than the stall speed, when the increase in sink rate (and
drop in airspeed) can become alarming.
The airspeed to use for your final approach is critical and must allow for a possible
strong wind gradient. The essential point to remember is that extra speed must be
established by 500 feet above ground.
Successful flying through wind gradients on final approach demands that we start with
adequate airspeed, and are alert to any decreasing airspeed (we must lower the nose),
and to an increasing sink rate (close the airbrakes or spoilers). In high winds keep
plenty of height in reserve until after your final turn, and then use your airbrakes to
lose excess height. If your airspeed drops and the glider begins to sink rapidly you will
have plenty of height in hand and be able to maintain your selected glide path.

The Landing
A landing consists of three distinct phases: the flare, hold-off, and the touchdown. To
judge when you are nearly ready to land and to help in judging your height, look well
ahead as you descend the last few metres. At a height of 3 to 4 metres you will notice
the ground start to rush towards you. Now begin to flare (or round out). The flare is a
progressive pitching up of the nose to achieve the desired attitude for the landing. Now
hold the glider just above the ground – and try to fly to the end of the runway. This is
not possible, of course, because the glider will gradually lose speed until it slowly sinks
onto the main wheel and tail wheel (or skid) almost simultaneously. This is what is
known as a held-off landing and it will result in a slow, gentle touchdown, even if
the hold-off is a little too high from the ground. If you flare and hold off too high, or if
you bounce, close the airbrakes to give you a safe margin of airspeed. Only open them
fully again after landing a second time. This will help keep the glider on the ground.
Hold the airbrake opening constant throughout the flare and hold-off. Be careful if you
touch down with the airbrakes fully open. Powerful airbrakes require a well-timed
flare for the landing, so avoid full-brake landings if possible. On some gliders the wheel
brake is operated by the airbrake lever when in the fully open position, and you want
to avoid skidding on a locked wheel, for example on wet grass.
This type of landing is sometimes called a low-energy landing; when the glider touches
down it has little (kinetic) energy remaining. In fact, with a proper low energy landing,
the glider will not have enough energy to bounce back into the air. If it does bounce,
the energy or speed at the touchdown was too high. In this case a new touchdown will
have to be made – immediately close the airbrakes and start now from the high point
after the bounce.

In strong gusty conditions a fully held-off landing is difficult to make. In this case it
is acceptable to fly the main wheel onto the ground more firmly at a higher airspeed,
and with the glider in a more horizontal than tail-down attitude. After touchdown
open the brakes fully and keep the glider’s attitude constant to avoid the possibility of
taking off again. Keep the nose skid (if you have one) off the ground as long as possible
to avoid unnecessary shocks to the aircraft, its instruments and you, but put the glider’s
nose skid down immediately if necessary to avoid running into a hazard.
Once running on the ground you may use the wheel brake as needed. Keep straight
with rudder and keep the wings level as long as possible. If angling off the runway, be
extra careful to avoid a swing (from excessive use of the wheel brake) that could
develop into a groundloop. Centre the stick as one wing drops, to avoid damage to the
aileron – on some gliders without tip protection the aileron can protrude below the
wing’s lower surface, and it may be damaged as it contacts the ground first.
Downwind Landings
Occasionally you will find yourself with no option but to land downwind, with the
wind behind you. This adds the wind speed to your airspeed to give a much higher
ground speed than for a normal landing that is of course against the wind. Consider a
wind speed of 15 knots and an approach speed of say 55 knots:
Ground speed into wind = 55 – 15 = 40 knots.
Ground speed with wind = 55 + 15 = 70 knots.
If you are used to the normal slower ground speed and find that you have to land
downwind, don’t be surprised by this increased groundspeed and then be tempted to
slow down too much! In the above case the groundspeed is 75% greater than normal.
Notice too, as shown in the diagram on the next page, that you will cover a far greater
distance over the ground, in this case about 73% greater with no airbrakes.

Distances travelled over the ground when landing downwind

A downwind landing may be required, for example, following an interrupted launch
or when being caught low with insufficient height to do a full circuit. Having chosen
the option to do a downwind landing, choose a reference point on the runway. The
position should be chosen to leave you with a comfortable approach path while allowing as much length as possible beyond the reference point.
As you turn onto your final approach, control your speed so as not to increase speed –
note that your airspeed will increase as you descend through the wind gradient; this is
the opposite of the normal situation of penetrating against the wind when the effect of
the gradient on the airspeed is to decrease it! During a downwind approach, therefore,
it is quite acceptable to fly at the best L/D speed of the glider and not at the usual
increased speed required for flying an approach against the wind.
Now establish that you will overshoot, in the same way as for a normal into-wind
approach. Be prepared, however, to open the airbrakes smartly as otherwise you may
have difficulty getting down onto the runway and stopping in time. Carry out a well
held-off landing with the wings as level as you can manage, and once running on the
wheel, hold the wings level as long as possible and keep straight with the rudder. If the
wind is over about 10 knots such a landing is not easy to do well; the wind could swing
the glider once it gets hold of the tail surfaces. To avoid hitting another glider or
obstruction, make sure you leave yourself adequate clear space on both sides.

Approach Control Devices
Spoilers
Spoilers are hinged plates fitted
to the upper surface of the wings, designed
to “spoil” the lift, hence increase the sink
rate. They increase the drag only slightly
and increase the glide angle and stall speed
with little effect on airspeed and with a
small change in trim.
Airbrakes (also called dive brakes) extend
above and below each wing. They can increase the drag substantially while decreasing the lift by a smaller amount. In some
designs they are on the top surface only but
are powerful enough to limit the glider’s
speed to below the never-exceed speed, Vne, in any dive of up to 60 degrees. The
reduced pressure over the top surface of the wings tends to suck out airbrakes, and it is
important that they are locked before takeoff. When opening airbrakes in flight, be
ready to resist any tendency for them to suck out to their full extent, particularly at
high speeds. The normal use of airbrakes is for glide approach control, but they can be
used to limit speed in a dive, or to lose height rapidly, for example in wave.
A problem that occurs sometimes with airbrakes or spoilers, particularly with devices
that lock into the wing structure by a mechanical, over-centre lock, is that they may

open during the takeoff run. This can occur without the pilot noticing, especially on a
bumpy runway. Therefore, if your takeoff run appears exceptionally long, check the
airbrakes. If they are open, immediately close them gently. If in doubt, release.
Flaps
Flaps are fitted to many sailplanes
and may be used with a negative setting for
high speed cruising, for better thermalling
efficiency at low positive settings and as an
approach control at high settings. Flaps
lower the stall speed by increasing the lift, at
the same time increasing drag. Therefore it is important to remember that raising the
flaps from about the 20 degrees position substantially reduces the lift and, as a result,
can produce a large increase in the stall speed. Therefore don’t raise the flaps when
near the ground!
Trailing Edge Airbrakes These are hinged
at the rear of the wings and rotate above
and below the wing. They can be powerful,
particularly if they extend over a large part
of the wing span.
Tail Parachutes These are deployed from the tail cone of some older high performance gliders and provide a large increase in drag. For approach control they are
inflexible, as they cannot be retracted but have to be jettisoned.

Safety Considerations
Commitment to Land
Once in the circuit, you must be committed to land; never attempt to soar even if you
apparently fly into lift, as you could conflict with others in the circuit behind you,
creating a safety hazard. Also we should mention it is very difficult to use apparent lift
so close to the ground – you will lose more height than you will gain, making the
remainder of the circuit very hurried and difficult to fly well. Use airbrakes to descend
if you momentarily gain a bit too much height in the circuit.
Also, never turn your back on the field when low, as you may drift further away and
fly into heavy sink, which will result in unnecessary hazards to you if you then attempt
to reach the club field, or if you have to attempt a hurried off-field landing.
Lookouts in the Circuit Area
As you approach the high key area perform a very good lookout to both sides for
other gliders also approaching this area. Also there are several points in the circuit
where you will be turning when a good lookout is very necessary to avoid a conflict
with another glider or towplane. At a busy club there could be a number of gliders
approaching or in the circuit together, and some clubs use a circuit for the towplanes
opposite to the glider’s circuit, so watch this side as well.

When in the high key area maintain your awareness of other gliders approaching
the area and look for others already in the circuit ahead. Radio is of course a very
good safety device, but it does not remove the need to maintain a very good lookout
at this time.
Although we have a basic technique for scanning around the horizon to both sides
before making any turns, we also have a real need to look above and below when
approaching the high key area. When flying the downwind leg, keep looking above
and below in the circuit for other gliders, and keep your eyes on the opposite side of
the runway (above your height) for any towplane flying towards the circuit. Before
making any turns also search above on the outside of the turn, and below on the
inside for other gliders that also may be flying their downwind legs. By keeping
aware of the circuits that they may be flying, you will enhance your own safety as
you descend and make your turns.
When on the base leg, again search for traffic ahead of you or making an extended
final approach. Not many pilots remember to look for a glider making a low final
approach – it would not be visible under your upper wing as you make the turn
onto final. So look carefully in that direction before starting your turn.
Be especially vigilant on the base leg if you have to fly the circuit opposite to the
normal one. In this situation, you could conflict with another glider near the final
turn, or if you didn’t see it, both gliders could turn onto final and be in each other’s
blind spot!
Too Slow at the Final Turn
Pilots can sometimes inadvertently lose airspeed during their final turn, particularly if
they are distracted in some way. In this case, when it becomes apparent that the speed
has deteriorated too much, immediately go through the recovery actions below. The
sequence is the same as taught earlier, but includes closing the airbrakes, because these
will often be in use during the approach.
The recovery actions are:
• Lower the nose and close the

airbrakes,
• Look ahead to the horizon,
• Check the airspeed, then
• Recover to the normal approach

attitude.
It is very important during the above
recovery to look up, to remain aware
of the horizon’s location; you don’t
want to fly into the ground too early!

Banking in a Wind Gradient
In strong wind gradients the wings (when they are banked) will be flying in different
wind speeds, giving a different airspeed over each wing. This effect is most marked
close to the ground where the gradient is strongest.
For this reason it is wise to avoid turning so close to the ground that the wings will be
across this wind gradient. In such a case the upper wing will be in the stronger wind
and will be developing more lift, and the lower wing less lift; the glider will tend to
over-bank quite strongly, and attempts to prevent this with corrective aileron deflection could induce the wing with down aileron, i.e. the lower wing, to stall. This is
shown in the figure above. Instead aim to achieve a well-banked turn at an adequate
height and with sufficient speed for all your final turns.

WINCH LAUNCHING
Actions prior to takeoff
You should by now be familiar with the signals and the cable hook-up procedures
given earlier in this chapter. Winching is an exciting launch method that requires
discipline to do correctly (therefore safely) every time. Your club may have slightly
different procedures to those that follow, and you should become thoroughly familiar with them.
Before getting in the glider, it is good airmanship to do two inspections: first an
external inspection or walk-around inspection of the aircraft, and second an internal
inspection of the cockpits. Make sure the glider is properly lined up, and that there
are no obstructions that you might hit should you inadvertently swing to one side
during your ground run at the start of the takeoff. Review the beginning of the
section on aerotowing also, because the advice there is equally applicable to winch
launching.
During the cockpit check, the ground assistant or wing runner will be thoroughly
checking the cable or wire, parachute and weak link, and should show it to you
prior to hooking it up to check the release. This is to allow you to see that the correct
ring and weak link for your glider are in use. When checking the release, check both
forward releasing and the back release. At the end of the CISTRSC-O checks, be
careful to go through the O – Options item with your instructor. Here you will plan
what to do if the launch is abandoned prematurely, in other words plan your options,
and review your decision heights before you start the takeoff.
Prior to asking “All clear above and behind?” check again that there are no obstructions on the runway by searching the area ahead for hazards and above for other
traffic. When you have asked the wing runner or signaler, “All clear above and
behind?” and received the same in answer, give the “Take up Slack ”signal.
The Takeoff and Initial Climb
You will have preset the trim during your cockpit check, but with some gliders
you may need to hold forward pressure on the stick to prevent the nose rising too
rapidly during the initial acceleration. Keep your left hand on the release handle.
As the ground run starts, keep the wings level with positive use of ailerons, a lot of
rudder may be required for a few seconds to keep a straight course aimed at the
winch. If you have difficulty keeping the wings level or if one wing drops to hit the
ground, or directional control is lost (more than about 20 degrees off the runway
heading), release immediately. The reason is to avoid the glider cartwheeling or
groundlooping violently and being damaged, or causing damage by hitting an
obstacle such as a person or aircraft nearby. As the airspeed increases, the control
movements become less pronounced. Allow the glider to lift itself off – do not deliberately pull back on the stick to lift off early.

Rotation into the Full Climb
When the airspeed reaches the proper value for the climb, the glider will automatically have assumed a climbing attitude. Continue the climb at no slower than 50
knots or 1.5Vso, whichever is higher (Vso is the 1g stall speed). At this speed, it is
safe to rotate to the full climbing attitude. It is recommended that you rotate to a
climb angle of about 40 degrees in no less than 6 seconds. The need to limit the
rotation rate cannot be over-emphasized. At a slightly higher rotation rate, the stall
speed during the rotation could approach your actual speed. Rotating at the recommended rate will keep the stall speed safely below the actual airspeed. Now maintain the airspeed at least 10 knots above the recommended minimum launch speed.
The Full Climb
The angle of climb will depend upon the glider, its airspeed, and the roughness of the
air and to a certain extent the wind speed. If the airspeed is too slow (that is, a minimum of 5 knots above the recommended minimum low speed) it is not advisable to
try to improve the climb by additional backward stick pressure; the glider will only
mush and apply extra load on the winch. This in turn will make it difficult for the
winch to increase speed, unless it is very powerful. See Signals during the Launch
below.
Therefore, if you find the speed decreasing to a value close to the minimum recommended launch speed, it will have become obvious to the pilot(s) that the winch is
either having problems or that the operator does not recognize the low speed. In
either case, you should be lowering the nose in response to the declining speed, so
that the glider will already be at a safe flying attitude if the winch stops entirely. If
the winch does not increase the speed immediately, release and carry out the Launch
Failure procedure, given later in this section.
If the airspeed becomes too fast (that is about 5 knots below the maximum speed
recommended) do not climb more steeply as this imposes extra loading on the aircraft (and cable) especially at the top of the launch, and initially this action might
increase the airspeed. In this case, give the Too-Fast signal.
Before giving the Too-Fast signal, lower the nose to reduce the loading on the
glider. This reduces the stresses on the equipment, particularly the loads on the
hook and the bending moment on the wings, which can become very high at the top
of the launch. In fact flying at too high a speed is not so much of a problem during
the full climb but is considered more so at the top of the launch.
On calm days it would be appropriate to climb at a slightly higher airspeed than on
a windy day. On windy days, a slower climb will give a higher launch and less
stress on the glider, which is caused by the turbulence that you will fly through.
During the full climb, hold the wings level. The steep nose-up attitude will feel awkward at first and you will have to judge whether you are level by looking out to
either side of the cockpit. After you gain experience and become more relaxed, you
will be able to use your peripheral vision more easily to judge whether your wings
are level.

STALL/SPIN TRAINING What is a Spin?
A spin is a condition of stalled flight during which the glider makes a spiralling descent, losing height rapidly. The glider rotates about the three axes simultaneously; it
rolls, yaws, and pitches at the same time. As discussed in Chapter 3 under Stability, an
aircraft in normal flight resists any tendency for turbulence to disturb it. When one
wing tends to roll downwards, the angle of attack is increased and the wing develops
more lift; at the same time the higher wing produces less lift and therefore it tends to
stop rising. This stabilizing effect is known as lateral damping and it is a very strong
effect, particularly in gliders with long wings. It is present so long as the glider is rolling, and disappears as soon as the rolling ceases. The effect will not level the wings,
however, as it is a damping effect only. You can see this strong effect when you try to
roll the glider; it will not roll rapidly because of the lateral damping effect of its wings.
Once stalled however, an aircraft becomes unstable because the lateral damping effect
is lost; if one wing starts to drop first, it will tend to drop further. This is because the
angle of attack (already above the stall angle) is increased even more by the downward
motion, the wing stalls more completely and it tends to descend even faster. Meanwhile the other wing that is now rising has a smaller angle of attack, so it may be developing some lift. The net effect is to allow the glider to roll more towards the lower
wing. The stalled glider, therefore, is laterally unstable and undamped. If one wing
drops at the stall, the glider will continue to roll. This is known as autorotation. It combines now with the increased drag on the down-going wing and the reduced drag on
the upper wing to produce a strong yawing motion towards the lower wing. At the
same time the nose pitches down, and the glider goes into a spin.
The glider can only enter a spin when it is fully stalled. Once unstalled, the glider will
stop rotating, and lateral damping will be regained. The glider is again controllable.
This means that if one wing starts to drop when the glider is approaching a stall, you
should immediately lower the nose to reduce the angle of attack, and you will instantly
regain lateral damping and hence control.
General Considerations
With the cg close to the aft limit, using the standard recovery sequence will eventually
stop a spin but may take longer than normal, and unusual forces may be needed to
move the controls. If it is likely to be close to the aft location, the glider will be sensitive
in pitch even at normal speeds, so it is advisable to carry additional ballast. This is a
very important consideration for lightweight pilots, who may at the same time be
shorter than average. Careful consideration of the pilot’s positioning in the seat will be
needed to help keep the cg within the safe and legal limits. Always know the location
of the cg. Typically, inadvertent spins can occur in two situations. The first is while
thermalling when, usually, there is adequate height for recovery. The second is during
the final turn onto the approach to a landing. There is no spare height here!
Spinning while Thermalling
This can occur when the pilot is trying to hold a turn at the normal low thermalling
speed, is concentrating on climbing, and allows the speed to fall close to or below the
stall speed. A bit of turbulence can then stall the glider. Because it is already in a bank,
the glider can next enter a spin unless quick recovery actions are taken.

Another spin situation occurs when stronger lift is encountered. The pilot’s reaction is
to tighten the turn into the stronger lift – remember the second method of centering a
thermal by tightening the turn? If the speed is marginally above the stall at the medium
angle of bank, it will be below the stall speed at the steeper one, particularly if the pilot
is pulling back hard on the stick to tighten the turn. During this attempt to increase the
bank angle, the attitude of the glider will have appeared quite normal to the pilot. He
or she will not have been expecting the glider to be close to the stall speed. In fact, the
glider may not give any pre-stall warnings and will drop the inner wing rapidly, then
enter a spin at above the 1g stall speed. Again, the recovery is normal, either lowering
the nose to unstall the wings at the departure stage or, if the full spin has developed,
using the full spin recovery sequence described a little later.
Spinning on a Final Turn
The second place where an inadvertent spin can occur is during the final turn onto
the approach to a landing. This can be dangerous because of the low height. During a
slow final turn when the pilot is otherwise preoccupied with getting onto the field, and
is perhaps trying to stretch the glide because the circuit itself is too low, the speed can
drop to marginally above the stall speed. Turbulence, the wind gradient, or trying to
tighten the turn because the glider has overshot the intended landing line, are situations that you should try to avoid. This latter, tightening turn is called the pear turn
(German – Hundekurve), illustrated below. These effects can all lead to a stall and wing
drop, and can develop rapidly into a spin unless quick recovery actions are taken to
unstall the wings to stop the autorotation.

The final turn, incidentally, can often be badly coordinated as the pilot may be using
too much rudder input in an attempt to tighten the turn. If the glider is flying slowly
at the same time a spin can develop rapidly as the wing tip can be stalled in this situation by the wind gradient. Remember, the lower wing is in the slower moving airflow
over the ground, hence it will be flying more slowly than the upper wing. The glider
will be difficult to unbank without stalling the lower wing even more. Obviously, we
don’t practice this maneuver close to the ground so we cannot demonstrate this effect.
However, remember the effect of the wind gradient because it can catch the unwary.
Recognizing the onset of a spin early is very necessary so that you can prevent a full
spin developing. Taking action early, automatically, and instinctively, is what we are
aiming for. Knowing how the glider reacts at various stages of a spin will increase your
confidence to be able to handle any situation. Better still – avoid the low and slow final
turn!
Wing-drop Stalls and Recovery
The wing-drop stall is often called an incipient spin because it has the potential to develop into a full spin. This can be avoided if the glider is recovered quickly from this
condition. As the glider is slowed down and stalls, one wing can stall first. As described earlier, this makes the wing drop. If the wings are not immediately unstalled,
the glider will start to yaw, the nose will start to go down sharply, and the glider will
start to autorotate.
Situations that Produce Inadvertent Spins
Several situations can lead to a glider spinning, and you should be aware of them so
that you can avoid the situation in the first place. Also you will be able to recover
quickly if you inadvertently approach one of them. The situations also depend on
such factors as the glider’s characteristics and the degree of mishandling by the
pilot. Typically, inadvertent spins can arise in several situations:
• While attempting to stretch the glide onto the final approach at low heights,

the pilot uses an over-ruddered turn at too slow an airspeed, and the glider
spins;
• While tightening the turn onto final having flown beyond the landing line

(the pear turn),
• While suddenly tightening a turn in a thermal with inadequate airspeed, the

glider spins,
• While flying too slowly, possibly in turbulent air, when misuse of the rudder

at the stall causes a spin;
• A launch failure when, following a winch launch cable break or an aerotow

rope break, the pilot attempts a low-level turn with the airspeed still too low,
and the glider spins.
If all of us can remember these situations, we will be able to avoid them. This is the first
line of defense, and is really a case of prevention being better than the cure.

Air Exercises – Wing-drop Stall Recognition and Spin Entry
Before this exercise is started, make sure the cg is within the limits shown on the cockpit placard, climb to an adequate height, then carry out a CALL check.
To try a wing-drop stall and recovery, first start a gentle turn and then slowly decrease
speed. The attitude of the glider will appear to be normal, and the slight raising of the
nose to slow down will be almost imperceptible. The glider may not exhibit the prestall warnings that you learned in the stall exercise. As it slows, it will tend to increase
its angle of bank. The decreasing speed and the slight angle of bank tending to increase,
the quieter airflow noise and the gradual moving of the stick rearward are the symptoms of the approach to a spin. Again, this is difficult to see because the glider’s attitude
appears quite normal. This is more of a problem close to the ground when the pilot’s
attention will likely be on trying to complete a final turn, and is therefore not concentrating on the attitude, or the decreasing speed that can be reduced even more rapidly
in strong winds by the wind gradient.
Your instructor will take you through each of the inadvertent spin situations so that
you will have an appreciation of what the glider will do. You will also be taught how to
avoid and recover from the developing stall and possible spin in each case.
Recovery from the Wing-drop Stall
At the stall, the lower wing will descend more rapidly and, if recovery is not started
immediately, the glider will begin to autorotate. At the same time there may be sufficient extra drag on the lower wing to start the yaw towards that wing. Most likely, a full
spin will develop from this.
To recover from this departure from normal flight, or incipient spin, quickly lower the
nose to reduce the angle of attack and unstall the wings. Having unstalled the wings,
the glider will begin to pick up speed and, because the lift is restored immediately,
lateral damping returns and the autorotation stops. Having increased speed suffici–
ently, return to level flight using the stick and rudder normally.
This is the same basic recovery technique for a wing drop at a normal, wings-level stall.
Do not attempt to raise the down-going wing with ailerons only, you will only increase
the angle of attack of that end of the wing, which may deepen the stall, and the wing
will drop faster. This is particularly important when close to the ground, for example in
the wind gradient that can deepen the stall on the lower wing. A full spin will then be
the next item on your agenda.
Note that the incipient spin is not a specific point in the entry to a spin, but is the
sequence of the wing drop, the developing autorotation and the ensuing yaw towards
the lower wing. This all occurs before the glider develops a full spin. The incipient spin
can be stopped at any point using the above technique. Recovering as early as possible
to lose a minimum of height is the name of the game. Remember; the worst point to
start a spin is during the final turn before landing, so learn to recognize the symptoms
that can be produced from a low, slow and shallow turn. Avoid making low and slow
final turns whenever you fly – you have no spare height!

APPENDIX A

GLIDING BADGES
INTRODUCTION
As glider pilots gain experience, there are a series of soaring performance levels that
they can work towards. Unlike other aviation pursuits, gliding has had internationally
recognized badges from the beginnings of the sport. The historic ones, first earned in
bungee launches off hillsides into ridge lift, are the A, B, and C badges. These recognize the basic soaring skills, and each club now awards the introductory A badge
following the pilot’s first solo. The B badge requires a five minute sustained height
above release height (now usually considered achieved if the flight is over half an hour
after release from 2000 feet by aerotow), and the C badge requires a pilot to stay up for
at least one hour following a release at 2000 feet.
The next badge shown here, the FAI Silver badge, is rather less
easy to achieve as it requires a five hour flight, a cross-country
flight of 50 kilometres, and a gain of height of 1000m (3280 feet)
from the lowest point after release. Later, the now experienced
soaring pilot can work towards the expert levels of the Gold and
Diamond badges. Proof of the flight goals is documented according to FAI rules, and Official Observers are appointed to help with
the documentation.
The requirements of the Silver badge can take a year or two to complete; as a result, the
intermediate Bronze badge was introduced to bridge the gap and to provide the
aspiring pilot with a more easily achievable set of goals. It is entirely administered
within each club. Become familiar with how the club administers this badge and how
the training for it is done. It is an excellent set of tasks to keep up the student momentum towards becoming a much more competent and skilled pilot. The checklist at the
end of this appendix shows all items to be completed. Become familiar with them so
that you may soon be able to teach the exercises and knowledge requirements for
this badge.
THE BRONZE BADGE
The purpose of the Bronze badge is to foster continued interest and a desire for a pilot
to improve his or her abilities by acquiring additional skills and capabilities beyond the
basic Transport Canada Glider Pilot Licence. The badge is the required entry level for
the Basic or Beginner’s Cross-country Clinics run across the country from time to time
(the specific clinic entry requirements may contain extra items not specified for this
badge). The badge is available from SAC’s National Office.

BRONZE BADGE
Checklist and application
Pilot Name

Item

…..…..……………………………

REQUIREMENTS

1

Glider Pilot Licence

2

Pilot-in-Command time of 10 hours

3

Soaring Flight of 2 hours duration – 1st
flight

4

Soaring Flight of 2 hours duration – 2nd
flight

5

Three consecutive spot landings
in marked area on club field

6

Off-field landings – Field selection exercises
– dual

7

Off-field landings – Circuit planning
exercises – dual

8

Map reading exercises on dual flight

9

Final glide exercise on dual flight

10

Rigging, de-rigging and trailering;
instruction and practice

11

Cross-country flying requirements;
Airspace structure and use;
Radio procedures and practices

12

Basics of advanced instrumentation
(Speed-to-fly, TE compensation, Final glide
calculator)

Date Task
Completed

Signed*

* To be initialled or signed by pilot or instructor as appropriate
Bronze Badge requirements completed

............................

Bronze Badge issued and logbook signed

............................

The required training at the club may be completed normally after first solo during the
time the pilot is working towards his or her licence. Some items will require time to
complete, and these may be done as part of the pilot’s recreational flying at the club. It
is expected that a number of fun flights can be taken with instructors who are experienced cross-country pilots, to learn the techniques for field landing selection, for example, and to hone those thermalling skills. Much may be learned on such flights, and the
experience of gliding can be extended to true soaring and the challenges that this implies. The Bronze badge is awarded on completion of the following requirements:
• Glider pilot licence
• Pilot-in-command time of 10 hours, including:

2 soaring flights each of 2 hours; and
3 consecutive, defined spot landings.
• Training beyond licence
Spot landings
The landings are to be made in a space marked on the runway approximately 50m
wide by 150m long; the glider is to cross the threshold at a height of 1m minimum,
and come to rest before the 150m mark. If the pilot fails one of the three attempts,
the series must restart. An instructor certifies successful completion of each landing
in the logbook or on the badge checklist, which may be kept in the logbook. Hence
the pilot should advise an instructor ahead of time of each attempt.
Training Beyond Licence
The following are required to be completed as part of the pilot’s training for this badge
at the club; these items again are to be certified by the instructor, in the log book or on
the badge checklist, as they are completed:
Off-field landings – field selection exercises
Off-field landings – circuit planning exercises
Map reading during dual flight
Final glide exercise dual
Rigging/derigging/trailering
Cross-country procedures – club requirements checkout
Basics of advanced instrumentation (speed-to-fly, total energy
compensation, final glide calculator, GPS flight recorder)
• Use of radio – procedures, and its use for advisories and as a safety
aid, including its use for cross-country flying, and
• Canadian airspace structure and restrictions.
•
•
•
•
•
•
•

Off-field Landing Exercises
These exercises are to be flown dual, and will normally require at least two flights.
Field selections should be practiced at different times of year, and choices the pilot
makes from the air close to the club should be checked on the ground after the flight.
The pilot will be asked to plan circuits into the chosen fields as well as identify hazards
on the approaches, slopes of the field and so on.

Map Reading and Final Glide Exercises
Map reading can be practiced at any time. The requirement for the badge includes an
ability to mark the map to show typical final glide heights needed to return to the club.
The exercise to be flown dual will include a final glide from a distance of about 5 miles,
and must show the student can judge his or her glide to arrive at a minimum of 1000
feet above ground, to allow sufficient height for the circuit. Airspace structure and use
should be reviewed, and even if you do not use radios at your club as a general rule,
its proper use should be learned. For example, it is important to allow other pilots
adequate time on the radio frequency, particularly to keep it free for safety purposes.
Rigging, De-Rigging and Trailering
The requirement can be completed on a non-flying day, and would include some trailer
handling. Pilots are encouraged to arrange with an instructor to be taught how to rig
and de-rig the glider that they might fly cross-country first. The requirement for independent rigging checks by another pilot is important, and the method of recording this
must be included in your instruction. Practice backing up the trailer, with other pilots
providing a lookout. The club instructors will suggest how to set up a suitable practice
area. Pilots should become fully conversant too with the hazards of trailering with a
glider, particularly if the club owns an open trailer. So talk about the problems of
inadequate brakes, and poor loading that can lead to fish-tailing. Such conditions can
and have led to accidents where the glider is damaged.

APPENDIX B

FIELD LANDING NOTES
2000 feet agl
If landing appears likely, fly towards a suitable area that is flat and unobstructed.
Remember you will cover more distance if you fly downwind.
By 1500 feet
Pick an area with two or three suitable looking fields. Consider the surrounding
terrain:
• Are there hills or tall trees and/or bushy areas to create turbulence?
• Are there power or telephone lines or other similar approach problems?
• Is there a visible slope to the field? Look for streams for clues; if a slope is

visible the field normally will be unsuitable, or very difficult in which to
land.
• Keep the wind direction in mind, remembering the wind and sun direction

during the flight.
By 1000-1200 feet
Select the most suitable field, considering the factors below. Having chosen the
field, plan the most suitable circuit, and how to get to the high key area from your
present position. Keep in mind that there is often a tendency to keep too close to the
field, therefore making a circuit too cramped and difficult to fly. Having looked at
the field for obvious obstructions, etc, fly to one side; it is easier to plan a good circuit from a position alongside the field and not directly on top of it, so move to the
side, preferably with the sun and wind behind you. Then visualize the circuit as you
examine the field for:
Surface Wind – Assess the direction by water surfaces, smoke or by cloud shadows
(these can be in error) or your drift over the ground. Always plan to land into
wind as far as possible, minimizing any crosswind component.
Length of the Field – Remember the apparent size of the field is seen relative to
the size of surrounding fields. Know the topography of fields in the area in
which you are flying. A good field for an outlanding is at least 2000 feet long
with relatively unobstructed approaches over which you will fly.
Obstructions – These reduce the usable length of the field by about ten times the
height at which you will cross the obstruction. Trees and other obstructions
create turbulence downwind for several times their height.
Slope – No visible downslope is acceptable. A similar upslope would be acceptable if you have a good wheel brake. Look at adjoining fields for slope indications. Any nearby watercourse will be a clue to the orientation of a potential
downslope.

Surface – Examine fields in the following order for priority:
• Summer fallow. The outlanding motto is, “You can’t get hurt if you land in dirt.”
• Stubble – a recently harvested field.
• Grass – beware of strip grazing indicated by changes of colour at the

electric fence which itself will be almost invisible until it is too late.
• Short crop – the surface will appear brown from on top but slightly green

from a low angle.
• Ploughed – though clear of crop, it could be quite rough depending on the

depth of the furrows unless they have been harrowed. If you can’t land
parallel to the furrows, consider another field.
• Tall crops such as canola, flax, grains, and especially corn, can present a

hazard on landing, perhaps causing a groundloop. Consider the season and
review the fields en route to the club regularly.
• Pasture – Surface condition will be a complete toss of the dice. If the farmer

doesn‘t put a tractor on it, why would you chance your glider?
• Animals – Cows are curious, horses bolt, and sheep panic and run in ran-

dom directions. A single cow is probably a bull!
By 800 feet
This is the height at which you will be starting a downwind leg. Position yourself
well upwind and to the side, visualizing your home club circuits. Try not to get
too close; this is a well-known tendency on first outlandings.
Circuit
Plan to be opposite the chosen reference point at 500–600 feet above ground. Select a safe approach speed and plan to use half airbrake opening on the approach.
Allow an adequate margin of height over any obstructions. Aim to touch down
at minimum speed on rough ground. Try to avoid dropping a wing early, as this
will often lead to a ground loop in any crop. Retract flaps early after touchdown,
if necessary to avoid damage.
After landing
Secure into-wind wing with tie-downs. If leaving the glider to look for a phone,
secure the canopy and take removable and expensive equipment such as clip-on
navaids with you.
Finally …
Your first concern must now be to notify the landowner that you had to make an
unplanned landing on his or her field. Ask for permission to move the trailer onto
the field or the road next to it, and so on. If you damaged the crop, try to avoid
tramping on it by others who may come to help. Ask the farmer for his name and
address so that you may send a postcard of thanks or a letter enclosing a photo of
the farmer and the glider.

Good luck!

APPENDIX D

HUMAN FACTORS
HUMAN FACTORS, or HF, is the study of how humans react to and operate within
our environment in all senses of this word. The environment is generally understood to mean the air and space in which we live and work. In aviation we describe
it more broadly to include the cockpit environment where heat, cold, light conditions and altitude vary, as well as the human environment of the club, of the flight
line operation, and so on. Enlarging on these thoughts we see that HF includes how
we respond to operating procedures, to the design of the aircraft (cockpits especially), how the body functions and responds to many different stimuli, and how we
interact or communicate with, and are influenced by other humans, and how we are
make decisions.
Ultimately, the safety of our flights comes down to how we as pilots and operators
(winches, for example) relate to our equipment, procedures, other people and the
environment. HF is a very broad subject, however we need a good basic understanding if we are to become successful soaring pilots.
We measure success here through safety and our ability to participate over many
years without injury. Soaring is not risk free, and how we understand our ability to
function in this relatively new experience that is human flight (last 100 years of
human evolution) will increase the enjoyment we can draw from the sport.
Accident statistics from many years show that the greatest risks occur when taking
off and landing. This is not surprising of course because the cockpit workload is
high in both these phases of flight and the ground is hard if a mistake is made. We
add a long flight, and the landing phase is seen to demand the most attention, from
the now fatigued pilot.
The top three major areas of concern with respect to accidents in gliders worldwide
include judgement or decision-making, the stall/spin, and mid-air collisions. The
first two can arise from problems with circuit planning, especially when flying
cross-country, and when trying to make a safe landing after an emergency during
the launch. Inattention and becoming distracted, perhaps by the newer in-cockpit
electronics, have been implicated in mid-air collisions. How can we avoid these
hazards and reduce the risks?
Humans receive many stimuli on which we base our decisions. We receive data,
evaluate or process it, make a decision and then act on that decision. Sound familiar
does it? The mnemonic SOAR, learned earlier in your training, is just that: S for See
the Situation, O for what Options do we have? A for Act on the best and safest
Option, and R for Repeat the sequence.

When we See the Situation we are using our sight and other receptors to gather
information that tells us how the flight is progressing, what the situation is right
now. The data must include physiological inputs:
• Sight – are other gliders in sight nearby and do we understand the eye’s

limitations?
• Does this control movement feel and sound right? What do the aircraft’s

movements and the g forces tell us?
• Is our food and water intake okay?
• How do we feel; hot, cold?

Psychological influences on our performance are very important too –
• have we just had an argument with a fellow member,
• are we under some form of general emotional stress, perhaps from job,

financial, or family problems, or are we in a good positive mood, able to
make sound decisions?
And we must ask how is the glider performing – height, climbing or sinking, and
location relative to our goal, and how is the weather changing to affect our flight’s
safety and progress? We constantly evaluate all inputs so that we can make the best
decisions for a safe continuation of the flight.
HF then, is the understanding of the factors that affect our performance as humans
from many different but important aspects. HF includes the pilot’s attitude, his or
her knowledge, and discipline in making the right decisions. The pilot’s attitude
plays a pivotal role. A negative or indifferent attitude will not support good judgement and therefore safety. Self-discipline includes everything from the use of checklists to following rules and safe practices. It also includes avoiding temptation to
indulge in risky flying behaviour.
Your judgment is the ability to identify useable options and apply experience gained
to various situations in order to make good decisions. What do you need to know
about yourself with respect to HF? How does your body and mind react to the
environment? Do you have left-brain or right-brain dominance and what are your
learning styles. This will have an impact on how well you will learn. How would
you classify your performance under low- or high-intensity situations? This can
explain our flight-or-fright response and our ability to react to unusual high-risk
situations. Knowing how you perform in these situations will determine to what
extent you should plan ahead using different options. Experience has shown that
some people perform better in emergencies when they have had similar exposures
during their training. Others may have difficulty thinking, or have a tendency to
freeze in some situations.
The brain is a marvelous organ, able to perform many functions. In flight, we gather
information continuously; for each decision, we need to assess if the inputs are complete, useful, and correct. We may interpret some input incorrectly which can lead to

a poor decision. A study of how the brain works can take a lifetime, but a basic
understanding of the brain’s capabilities is important to us. We can remember, concentrate, focus on a task, reason, evaluate and solve problems, but we also may
relax, be distracted or forget, and we tend to develop expectations that certain things
will happen – this latter factor can lead us into trouble. The brain needs a good
environment to function at its best, and only we can provide that. Being aware of
how we feel and act, and how the brain works to make decisions will go a long way
to making you a good and safe pilot.
Human factors is also about risk management. Develop your own comfort zone.
This means finding your personal level of satisfaction within the risks in gliding by
identifying elements that protect you and make you comfortable. Learn causes of
typical accidents, and how to recognize departures from your usual routine by
knowing your limits. Develop your personal discipline to include items such as
checklists, weather minimums, personal routines, etc. You need to discipline yourself to take the actions needed to break an accident sequence (the domino effect) or
to correct a missed pattern. This is why your instructors will expose you to checklists such as IM-SAFE, SOAR, CISTRSC-O, and will explain what to do when one may
be interrupted. The bottom line is to learn good flying practices, apply consistency,
personal discipline, and set and keep high standards in your flying.
Further very good reading on Human Factors: Transport Canada Publication:
Human Factors for Aviation, Basic Handbook, TP 12863 (E) (09/2003).

