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Introduction

Have you ever stood on the edge of a cliff
watching seagulls floating almost motion-
less in the wind, and wondered how it
must feel ? You can experience the sensa-
tion by learning to fly, in not an aeroplane,
but a glider.

Many people regard gliding as a poor
man’s means of flying. They cannot
conceive that flight without an engine is
possible, or that a glider is controllable.
They regard it as some form of kite, and
how controllable is a kite without a
string ? You will find that gliders can be
landed within feet of the position the
pilot chooses, and the sport has an
excellent safety record.

Be warned ! Once you have started to
glide, you may find yourself hooked. The
fascination of gliding lies in the mystery
and challenge which constantly lies
ahead.

The first flight is a tremendous thrill.
The sensations and the silence as you
float above a landscape remote and
diminutive can never be fully expressed
in words. A new dimension has been
brought to your life.

Although you will eventually fly solo,
the business of getting a glider into the air
always requires the assistance of quite a
few people, and it's only by their banding

together into clubs that the various tasks
can be done. So to find out about gliding,
contacta club. If you have any difficulty,
the British Gliding Association, Kimberley
House, Vaughan Way, Leicester, can help.

Most gliding clubs will accept you as a
temporary member, allowing you to have
atrial flight or two. Then only when you
are sure that you will like the sport do you
join and startto learn in earnest. Apart from
well-maintained equipment, clubs offer
expert instruction, which /s necessary to
learn the sport. Much of the skill and
judgement required can only be learntin
the air, but you will make much better
use of your time in the air if you really
understand the principles involved in
each manoeuvre before you fly. We will
discuss these principles in the following
pages—and hopefully show you the
excitement of the sport.

At first, some aspects of the business
may seem strange. When your instructor
first asks you to feel the controls, the
comparative lack of response may sur-
prise you, although larger movements
soon create clear effects. The apparent
complexity of control movements may
seem confusing: will you ever be able to
pilotaglider?

Almost everyone can learn to glide. If
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you can drive a car. then you can soon
learn to glide as well. Indeed, the minimum
age for solo gliding is less than for car-
driving.

After a few flights, you may not feel
you are making much progress. Other
club members may be flying solo, and you
may still doubt your ability to do so. But
your first solo will open new horizons:
you will soon learn to soar as well as glide.
(Soaring is the name given to gliding
using the upcurrents in the air. An aircraft
specially designed for soaring is called a
sailplane, easily distinguished from its
more basic counterpart by its sleeker lines
and long slender wings.)

Historically, the pioneers of the sport
were for quite some time only aware of
one means of soaring, using the wind
blowing up a hill. Cross-country flying
developed when they used the upcurrents
along ridges which faced into the pre-
vailing wind. The skills of soaring then
developed, and pilots learnt to make use
of rising air in thermals. The world
distance record now stands at 1460.8 km
(over 900 miles).

The way in which this book is arranged
may seem strange to you : handling in the
air comes before take-off and landing, and
indeed landing before launching. But this
is the order in which your instructor will
teach you, since you need to know the
effects of all the controls —learning about
them in mid-air—before using them in the
more difficult situations of take-off and
landing.

After the instructor lets you go solo, you
will be taught how to choose a good field
away from base and land in it, and with a
basic understanding of navigation, you
will begin to learn the art of soaring, and
work, if you wish, towards one of the
international badges (see Chapter 8).

Even the most experienced pilot has a
great sense of achievement as he reaches
his next goal: the challenge is always
there, and | know pilots in their sixties and
seventies still striving for higher qualifica-
tions, while others are consumed with a
desire to break various records.

Has your imagination been captured ?
Read on!






























Gliding and Soaring

may have preconceived ideas about the
rudder, which probably stem from learning
about boats before aeroplanes or gliders.
Having said that much, let’s ignore the
controls for the moment and consider how
agliderturns. The one thing it doesn’'t do
is keep its wings level; itis turned by
banking and figure 10 will make clear
what is meant.

First of all you must understand what
the ailerons and rudder do. Look again at
the illustration to visualise their effects.

Although you can’t see the control
positions in this itlustration the stick is
over to the left. Can you imagine airflow
over the wings? It will tend to push the
left wing down because the aileron is up
and the right wing up because the aileron
isdown. Once you accept this it's simpler
to think of stick movements and wing
movement, stick to the left, left wing goes
down, and stick to the right, rightwing
goes down.

There is one important point here
which you should be able to work out for
yourself, and that is to create the view
over the nose, corresponding to that for
different attitudes shown in figure 8. It
will not be necessary to keep the stick over
to one side (and hence the ailerons
deflected). Once the correct angle of
bank has been achieved then the ailerons
must be used to stop the bank increasing
and again for any small corrections to
keep it constant.

Where does the rudder come into it?
Itis used in conjunction with the ailerons,
for reasons which require a little thought.
If the bank is made using the ailerons
alone (a manoeuvre which you may try
out on your second or third flight), then an
adverse effect becomes apparent. The
glider will hesitate before starting to turn,

18

or may even swing in the opposite
direction, unless rudder is used to keep
the glider headed directly into the airflow.
This undesired swing, more properly
called 'yaw’, is known as the secondary
effect of aileron.

You will remember that when you move
the stick to bank, one aileron goes up and
the other down. The down-going one
gives more resistance to the air than the
up-going, and the resulting difference in
the drag on each wing causes the aircraft
to swing. (Drag is the resistance to motion
through the air.)

In aturn, therefore, the rudder is used
to control yaw : how much control is
required is a refinement you’ll learn later.
The operation of rudder and aileron
together requires co-ordination, which is
an essential skill to learn.

10 In(a). the glider s in level flight : the air-
flow is the same over both wings. In (b), the
allerons deflect air in opposite directions on
each wing : the glider tips to the side of the
upwards aileron. This produces a force which
pushes the nose round, achieving the turn we
want. In (c), the ailerons have been returned
to the neutral position, and the aircraft holds
its banked position
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Gliding and Soaring

aircraft moving (a) (i)
forward and to left

view from
rear
(i)
plan view
(b) (i)
aircraft moving
forward and to left
view from
‘ rear
ﬁ (ii)
/ plan view

/
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The diagrams may help you to under-
stand the movements used to keep a
glider turning (figure 11). They represent
two extreme situations: the firstis
impossible in practice, the second rarely
occurs. Consider first, trying to turn with
the wings level using rudder alone. You
may think this is quite possible, but as
soon as the aircraft starts to turn, the
airflow over the two wings stops being
identical, and the resulting difference in
lift causes the aircraft to roll.

Secondly, think about a turn with the
wings vertical : this is possible using
elevator alone. Since the aircraft is tipped
over, ‘up’, the effect of the elevator, now
becomes ‘left” in the illustration. (The
pilot will still talk of the aircraft pitching
nose up however: effects of controls are
always referred to the aircraft.) The
trouble here is that when the wings are
vertical, they are producing no fift upwards
to balance the glider's weight, and the
gliderwill lose height. In practice, we
can counteract this with rudder: you may
like to think which way we need to apply
the rudder.

So an actual turn is done with the
gliderin an attitude somewhere between

711 Aturnis made at an angle of bank some-
where between the two extremes shown
here. The top diagram shows a turn with the
wings level, which you might think could be
achieved by using the rudder alone. In
practice, as explained in the text, thisis
impossible. The lower drawing shows a turn
with the wings vertical, using the elevator



wings-level and vertically banked, and so
you need some rudder and sorme elevator.
The ailerons are used to put the glider in
the banked position :itis important to
understand that once the aircraft has
banked as far as you want, you need to
return the ailerons to the position, nor-
mally near neutral, required to keep that
amount of bank. The amount you move
the stick to one side controls the rate of
roll, and not the amount of bank.

The control movements appropriate to
the turn entry and the established turn
have now been considered. Before putting
them all together as a complete turn there
is one vital point that has been neglected
and thatis lookout.

Looking outfrom a glider, not just
admiring the scenery, is quite a difficult
business; there are so many places that
one can look. If the glider were trans-
parentyou could look everywhere. As it's
not, then accepting the limits to the field
of view, the blind spots, should make you
even more careful. Another aircraft or
glider to constitute a hazard must be ata
similar height to you. Now it’s often quite
easy to see them silhouetted against the
sky or the ground, but when they're on the
horizon it’s much more difficult. So while
not neglecting the airspace above and
below, your lookout should concentrate
on the horizon and especially in the
direction of the turn.

Insummary :

To enter (to the left) : stick and rudder
to the left: a similar amount of movement
is required on each control. Once the
glider is banked the required amount,
stop the bank increasing with the ailerons
and reduce the amount of rudder.

Basic skills and co-ordination

Simultaneously with the first control
movement, gradually ease the stick back;
the movement is not all that much and
you can think of it as a backward pressure
on the stick. The glider is now established
in the turn; continue to keep a good look-
out, especially in the direction of the turn.

Established in the turn make any
corrections required as follows:

Speed (via attitude) with the elevator:
Lower the nose, stick forward (or relax
the backward pressure) if the speed is low
and thereverse if the speed is high. There
isone slight complication here: if the
speed is high and easing back on the stick
doesn’treduce it then it almost certainly
means that the bank has been allowed to
increase too much. In this case reduce the
bank before trying to reduce the speed.

Angle of the bank : Remember that each
movement of the ailerons requires co-
ordinated use of rudder. To reduce bank
(in the left turn) it's right stick (aileron)
and rudder; to increase it, left stick and
left rudder. Once the correction is made
the ailerons will be altered to keep the
bank constant and the rudder restored to
its original setting, a small amount of left
rudder.

Before leaving the turn itis necessary
to examine the use of rudder in a little
more detail. The rudder is best considered
as a balancing control. Balanced flight can
best be termed as flight without any side-
ways movement, known as slip if into the
direction of turn, or skid if out of the turn
direction or while travelling in a straight
line. There are ways of telling when the
glideris notin balanced flight and these
are shown in figure 12 overleaf.
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Gliding and Soaring

The instrument with the ball is, in effect,

a spirit level ; the string a sort of weather-
cock. The ball is the easiest to interpret.
If you wantitin the middle, which is
where it should be for a correctly balanced
turn, imagine kicking it there. If it's out to
the right move the right foot forward and
if to the left move the left foot forward.
The principle is the same with the piece of
string but the sense is opposite.

There is one other way of telling
whether the glider is balanced or not,
traditionally known as ‘the seat of the

pants’. With experience you become
aware of a tendency to slide in or out
during the turn.

It wouldn'tdo to end with the glider
still turning. | haven't talked about coming
out of the turn simply because it should
be fairly obvious; aileron and rudder are
applied in the opposite sense to that for
entry with a simultaneous relaxation of
the backward pressure on the stick.

This, then, covers the rudiments of
turning. When you first try it you may find
the sensations disconcerting and as the

12 The means of telling if a turn is balanced : the piece of string or woo/
/s attached at its lower end to the canopy, and lies along the canopy (the
position shown as the dotted line) whilst the glider meets the relative
airflow head-on. When it doesn't, the string is blown to one side. In a
similar way, if the turn is unbalanced, then the ball is displaced to one
side or the other by forces resulting from any sideways movement. If the

turn is balanced, the ball is in the centre

left turn

string \\

\‘\ position of
string when
airflow is

horizon head on

Skidding out; too much rudder
Less left rudder required
to align aircraft with airflow
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Slipping in; insufficient rudder
More left rudder required



air speed 40 kt air speed 40 kt

wind speed 40 kt
ground speed zero ground speed 80 kt
wind speed 40 kt
> N
AN
\ track
N\ over
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air speed 40 kt AN ground
AN
> \

windspeed 20 kt '

/|

air speed 40 kt |

v

v

track over
the ground

13 The effect of wind on the glider’s speed and direction over the
ground .Flying into wind, or down wind affects only the speed of the
glider (upper diagram). Flying cross-wind causes the glider to drift, so
its track over the ground is not the direction in which the nose is pointing
(middle). To make good a particular track over the ground requires that
an allowance is made called drift correction
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glider banks you may try to stay upright,
butdon’t; lean with the glider as it banks.
Once you have developed the ability to
turn and fly the glider you will need to
extend that skill by learning to straighten
fromaturnin a direction of your choice.

All this requires is a degree of anticipation,

making an allowance for the time it takes
to level the wings.

In learning to fly the glider accurately
in a particular direction you will discover
that a gliderisn’t always going the way
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it’s pointing. This is due to the wind, and
some simple examples, as in figure 13,
illustrate the fact, which assumes greater
significance when you come to land.

The turning practice and co-ordination
are the basis of all flying skills ; the better
you are at it the better a soaring pilotyou
will become. Before you can become a
soaring pilot, however, there are several
other skills to be mastered as well as
gaining the necessary perception and
judgement.



CHAPTER THREE

Judgement and decision making

for landing

Once you have acquired the basic flying
skills you will begin the second phase of
your training. In it you will develop your
perception and judgement and learn about
certain vital decisions which have to be
made on every flight. Most of thisis to do
with coming in to land.

When you can no longer soar you have
started the sequence prior to landing.
Indeed many of the training flights will
have no other purpose for becoming air-
borne than to practise a ‘circuit” and
landing. What is a circuit? In flying or
gliding parlance it is a pattern, usually
rectangular in shape, flown round an
airfield for the purpose of landing. Itis
shown in figure 14 overleaf.

Once the glider has descended to 800 ft
or so it should be in the starting area—so
height above 800 ft is used in such a way
as to arrive in that position. A typical
training launch will have taken the glider
10 1200 ft or so. Once in the starting area,
the position of which varies on a number
of counts (see later), the commitment to
land is made. The appropriate height will
have been read from the altimeter but you
should try to avoid using it thereafter and
concentrate on the view of the airfield.
Not using the altimeter is important
because on later flights, or any flight in

which the landing place is not the same
as the take-off, the reading will not be
correct.

The basic pattern is begun but main-
tained only so long as the glider has
adequate height, which you will even-
tually learn to judge from the view of the
landing area. If it is lower than it should be
then it must be turned in the direction of
the landing area and flown towards it until
the perspective is right again. Appreciate
that the glideris influenced to a great
extent by rising or descending air. The
fatter can quickly reduce the available
height. Depending on where the pilot
finds himself short of height, so the circuit
will be adjusted. (Figure 15)

There are many other variations,
including landing across the airfield, but
always adjustments are being made and
this is the judgement and decision making
you must learn.

One critical decision is where to posi-
tion the base leg. This depends (for any
one type of glider) on the strength of the
wind and any terrain effects — hills and
slopes which create turbulence and
sinking air. The position of the base leg
doesn’t have to be exactly right because
the pilot has a special control called air-
brakes (or spoilersin older gliders) with
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which to adjust the approach. The range
of control is from the shallowest angle,
using no brake at all, to the steepest,

using all the brake. Don’t be misled by the
word airbrake ; the control is for steepening
the glide angle, not for reducing the
airspeed. (Figure 16)

full brake

~—

C—
~
—~
approximately ~~

% brake

no brakes

Judgement for landing

The approach angles are also altered by
the wind and the pilot’s aim is to arrive in
the middle of the approach ‘funnel” what-
ever the conditions. In no-wind condi-
tions the base leg is at its farthest-back
position from the landing area and is
positioned proportionately closer the
stronger the wind becomes. The other
factor which effectively determines the
position of the base leg is the height at
which the final turn is completed — 250 ft
or so, rarely less but sometimes more.

to be flown beyond the original
aiming point

closing the brakes allows the glider

\ A

— %

increasing the amount of brake allows
the glider to be landed short of the
original aiming point

16 The use of airbrake to adjust the glide angle. The pilot aims to be in
the middle of the range of possible glide angles, making an approach
using half brake. This allows for a margin of error in either direction. It is
good practice to choose a touch down point (A), and try and land there,
but bear in mind that you may have to change your choice if the original
point becomes obstructed by another glider. Never land closer than two
wing-spans from another glider
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CHAPTER FOUR

Slow flight

On the same flights that you practise
flying the circuit, making an approach and
landing the glider, you will be extending

your knowledge and skill in other respects.

One very important part of every pilot’s
training is learning about the potential
hazards of flying too slowly. Have you
ever tried to ride a bicycle very slowly or
balance it when stopped ? It's possible but
difficult, and the risk of falling off is great.
The analogy doesn’t quite hold true,
though, because there is a minimum
speed at which the glider can be flown,
which is called the ‘stalling speed’. The
glider needs forward movement, you will
remember, for its wing to generate the
force, called lift, to support its weight.
Below a certain speed, the stalling speed,
the wing no longer generates enough lift
to do this. Not all the liftis lost so the
effectisn’t as abrupt as falling off a
bicycle.

What you must learn is how to recog-
nise this critical situation. Two of the
'symptoms’ of the approaching stall are
therefore the attitude and the airspeed.
Others are the quietness in the cockpit
and the fact that the controls are less
effective at the lower speeds. Finally, just
before the stall you may feel a gentle
shaking of the tail surfaces; thisis due to
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the increased disturbance of the airflow
by the wing, which is no longer working
at an efficient angle. The effect is called
buffeting and is a very useful indication
that you are flying the glider too slowly.
The symptoms, then, are the key to the
approaching stall —nose higher than
usual, reducing airspeed, quiet in the
cockpit, the controls less effective (due to
the reducing airspeed), buffeting and
finally a nose drop (in spite of attempts
to hold it up).

This last response, your attempt to hold
the nose up, will be instinctive until you
have learned to recover from the stall.

Recovery is straightforward : ease the
stick forward, regain flying speed, and
then return the glider to its normal gliding
attitude.

Some height will be lost in this
manoeuvre and, for practice purposes, it
will be carried out at a height which will
make due allowance for this. The practice
should convince you that flying too slowly
near the ground is a risk not worth taking
and in circuit flying (see Chapter 3) you
will note that speeds well in excess of the
stalling speed are maintained throughout
the circuit as an additional safeguard.

The characteristics of the stall will vary
fromoneglidertoanotherandeveninthe



same glider may be different, depending
on the circumstances. The dropping of the
nose will not always take place; if it
doesn’t then the glider will still lose height
quite rapidly. These variations of the stall
can occur in straight or turning flight and
are not necessarily pilot-induced, in that a
gust of turbulence can be the cause.

Common sense dictates that when
practising such manoeuvres you take
certain precautions, just to be on the safe
side. Check that your straps are tight, that
there is nothing lying loose around the
cockpit and that it's all clear below by
turning and looking there. Turns in both
directions are the usual practice. If you are
wondering about these precautions,
especially the tight straps and the check
for loose articles, then be assured that
there is no violent motion and little
physical sensation except perhaps a
feeling rather similar to stopping in a high
speed lift (elevator) or going over a hump-
backed bridge.

The stall can, however, develop into
another manoeuvre called a spin, in which
the glider descends in a nose-down
attitude, rotating more or less about its
own axis and losing height quickly. For
this manoeuvre the safety precautions are

Slow flight

more significant. Although the sensations
in the spin are much more marked they
are no worse than one can experience on
many fairground or amusement-park
machines. Gliders recover quickly and
easily from spins with a simple drill :

1 Full opposite rudder (spinning right
—full left rudder).

2 Ease the stick forward until the spin-
ning stops ; in most gliders only a small
amount is necessary but they do vary.
In easing the stick forward keep it
central.

3 When the spinning has stopped
centralise the rudder and:

4 Pullout of the dive.

This drill must be engraved on your
mind and instinctive. It's worth noting
that if the speed is high in the recovery
less height will be lost by opening the air-
brakes, which will stop the build-up of
speed. The spin or the stall can occur
whether the glider is flying straight or
turning and in the turn it should be noted
that the stalling speed is higher than in
straight flight. For most of the turns you
will do in the course of your training, with
up to forty-five degrees of bank, the
increase will be around three to four knots.
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CHAPTER FIVE

The launch

There are four different ways of getting
the glider airborne : catapult, more usually
called bungee, winch, cartow and aero-
tow. Each has its merits and the choice is
governed by the type and location of the
airfield and economic factors.

The bungee launch

This simple form of launch needs only an
elasticrope, six to eight people, depending
on the weight of the glider, and a hilltop
facing a wind which must be of moderate
strength. The contour of the hillside must
be suitable for the crew to run down. The
rope is layed outin a 'vee’ in front of the
glider and attached by special fittings
which avoid the need for the pilot to
operate the release. The tail of the glider
will be held up by one of the launching
team so that the weight of the machine is
on its skid, which stops it rolling forward
while the rope is stretched. The remainder
of the crew take hold of the ends of the
vee rope. On the command ‘walk’ they
start to stretch the rope. When itis part
stretched the command run’is given.
Ultimately the man at the tail can no
longer hold it and the glider rolls forward.
Helped by the slope of the hill it gathers
momentum and lifts off the hillside to fly
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in the air deflected up by the hill —the hill
lift.

Winch and cartow

These two methods are similar in that they
use a length of wire or cable. The glideris
pulled through the airin much the same
way as a kite, except, of course, that the
pilot still controls the glider. The difference
inthe methodsis that the winchis a
stationary device which reels in the wire
while the autotow, another name for
cartow, uses a fixed length. For the cartow
an airfield with runways is essential ; the
winch can be used from a grass field.

The power from the winch or car starts
the glider from rest and accelerates it to
take-off speed (the ground run). More
speed is required before the glider can
climb steeply, but after take-off and as it
accelerates more it can climb gently (the
initial climb). Above a hundred feet or so,
as long as the speed is adequate, the
glider’s nose can be raised progressively
into what s called the fully-developed-
climb phase. Towards the top of the
launch the nose is progressively lowered
to place the gliderin a level attitude as the
car comes near to the end of the runway
or the glider is nearly overhead the winch.









(a)

p

21 The easiest situation to deal with is the straight-ahead landing (a) ;
when this is no longer possible because the glider is too far up the field
then a turn to one side must be made. Having turned it may be possible
to turn into wind and make a landing across the field (b). If unable to do
this the pilot will turn again to make an abbreviated circuit or a 360° turn
depending on the height available (c)
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strong wind
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ﬁ . Ssteep approach
~N

touch-down
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(b) % -~ * light wind poin
K
o

shallower
approach

course of action to take
with a light wind

22 The effect of wind on straight-ahead landings following cable-
breaks. The approach must be made at a safe airspeed, so whilst in a
strong wind, the approach may be steep enough to allow a straight-
ahead landing on the airfield, in a light wind the shallower approach

will make this impossible. In this latter case, it may be best to land down-
wind. (Downwind landings cannot be made in higher winds because
the ground speed would be too high.)



The launch

the position of the glider in the airfield, being 700 ft and 1300 ft. (Figure 22)

the wind and even the airfield layout. To Landing in the opposite direction to
reinforce this point consider two launches,  take-off is an option available to the pilot
one inlight wind and the other in a strong if the rope breaks on an aerotow launch
wind, the respective anticipated heights or on a cable launch when winds are light.

23 Cable breaks during aerotows may be dealt with in various ways,
according to the height and position at which the break occurs. (a)
landing straight ahead on the air field ; (b) landing straight ahead off the
airfield; (c) landing downwind (in light winds only)

(a)
,/; ;

'/







CHAPTER SIX

After solo:

soaring and cross-country techniques

The aim of flying solo has now been
achieved and you can hold your head up,
having joined an elite band of glider
pilots. What comes next? Unfortunately,
unlike adriving or a pilot’s licence the
certificate gained as a result of three solo
flights, a ‘B’ certificate, does not mean
that you will as a matter of course be sent
solo again every time you come to glide.
For the first solo flight, even though you
might have dealt with more difficult
conditions your instructor took certain
precautions.

Now you have flown solo you will be
much more confident and receptive to
further instruction. Each day’s flying
should strike a balance between this
instruction and further solo flying. The
exercises in the two-seater will be the
same as during basic training (i.e. up to
solo standard), comprising recovery from
stalls and spins, awkward situations in the
circuit, dealing with launch failures and
cable-breaks and landings in confined
space. The final item is to refine your skill
and judgement and is a preparation for
landing in fields.

On the solo flights you should always
have an aim: set yourself goals; a turn
executed at exactly the right speed, a
steeper turn, at 45° of bank and then

practise reversing the turn. All the time
you should be working to improve your
accuracy because this will affect the
success you have in soaring. The imme-
diate aim of the early solo pilot is to stay
airborne for longer than he has done so
far. The duration of training flights, and
solo flights for that matter, will have been
approximately one minute for every 200 ft
of the launch height. For winch or auto-
tow the time on the launch is relatively
brief, nearly always less than one minute
and frequently less than thirty seconds.
An aerotow launch will take five minutes
to 2000 ft and the total flight time of this
type of launch will be fifteen minutes or
S0, unless you can soar. A good target is
thirty minutes from a winch launch and
aone-hourflight from an aerotow. A note
of caution here: don’t be tempted to stay
airborne for too long at an early stage,
rather gradually increase the duration.
These flights can be quite tiring and
inexperienced pilots are more likely to
make errors of judgement when tired.
One of the temptationsis to try for a
five-hour flight, which is part of the
requirements for the first international
gliding award. Before attempting this
flight, however, you should have at least
two flights of two hours and perhaps one
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24 How the glider’s rate of height loss is affected by the masses it is
flying in. Height gain is achieved by flying through rising air

— * 2 kt down
/ )
(a) The glider is descending through the air at 2 kt (200 ft/min)

* 2 kt down

N T O O A O AR A

2 kt up

(b) If the glider is flown in a region where the air is rising at 2 kt then it
will neither gain nor lose height

\.

* 2 kt down

(c) Ifthe air is rising at 8 kt then the glider will climb at 6 kt
40



of three or so. But how to achieve these
flights ? Rising air to carry the glider
upwards is the obvious answer.

There are alternative sources of rising
air. The basic requirement is that the air is
rising at a greater rate than the glider is
descending. Remember that the glider is
always descending through the air. Only if
the air in which the glider is flown is
rising at a rate greater than the glider’s
descentrate willitclimb. (Figure 24)

Hill, thermal and wave lift

The first source of rising air to be used was
where the wind was deflected upwards
by a hill or ridge, the latter being better.
Most of the long-established gliding clubs
are situated on top of or at the foot of
suitable ridges. The region of rising air,
‘lift" to soaring pilots, is above and forward
of the windward side of the ridge. The
requirements for the lift to be there at all
are that the wind is blowing almost at
right-angles to the ridge and of certain
strength, which for the lift to work
depends on the height of the ridge — the
smaller the ridge the stronger the wind
must be. Aridge rising 250 ft above the
general terrain may need a 20-kt wind to
produce usable lift. A 1000 ft ridge may
work in winds of 810 kt, but only to
ridge-top height. The maximum height
attainable in lift of this type is rarely more
than two-and-a-half or three times the
height of the ridge.

This lift source serves no other purpose
than staying airborne unless the ridge, or
range of ridges, is long enough to use for a
cross-country flight. Using this type of
lift requires some skill. The basic method
is to fly to and fro along the front of the
ridge, making turns away from it each
time you change direction; turns are
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always made into wind. It is essential to be

aware of the possible hazards.

1 Behind, thatis downwind of the
region of lift, the air may be descend-
ing. Even if itisn’t then it will be very
turbulent and the glider may lose
height rapidly.

2 Iftheglideris allowed to get behind
the lift then to regain it, flying into
wind with a low ground speed, may
take longer than the height available
allows.

3 Don'texpect parts of the ridge not
facing exactly into wind to produce
good lift or even any lift.

There are some additions to the basic
rules of the air for this form of soaring:

1 Turns are always made away from the
hill or ridge.

2 Toovertake another glider fly between
itand the ridge.

3 Gliders approaching each other
head-on should both alter course to
the right. Of the two gliders in this
situation while hill soaring, the one
turning away from the ridge may have
to take most or even all of the
avoiding action.

Using this lift will take you only to a
certain height. Having gained that height
fly upwind and use it to practise and
improve your skill or to look for other
types of lift. You should return to the ridge
lift by the time you are down to a parti-
cular height; this will usually be specified
atthe site from which you fly. The value
given will certainly depend on whether
you are landing on top of the hill or at the
bottom of it. For landings ‘on top’ you will
be discouraged from flying lower than
500 ft above the ridge, but for landings
at the bottom you may continue to soar
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below hill-top height; how much will
depend on the height of the hill.

The pioneers soon exhausted the
potential of ridge soaring. By 1922 it was
realised that there was rising air under-
neath cumulus clouds. Duration records
were eventually abandoned in 1952.
Cumulus clouds are those fluffy white
cotton-wool clouds typical of many days
from spring to autumn, and are, indeed, a
consequence of the rising air. The process
of cloud formation although not compli-
cated does require a basic understanding
of physics.

The source of energy for the earth and
its atmosphere is the sun. The sun does
notwarm the air directly, the simple
evidence for this being that the air gets
colder the higher you climb. The air is
warmed by the earth and the heat distri-
buted through the atmosphere by a
process called convection. Itis interesting
to note that the hottest days may have
limited convection or none at all.

Heating of the earth’s surface does not
take place uniformly. Soaring pilots soon
learn that cornfields, towns and hills,
especially with the slope facing the sun,
are better than wet or green surfaces at
absorbing the sun’s heat and passing it to
the air in contact with it. Once the air has
reached a certain temperature it breaks
away from the surface and rises. If you
can visualise this air which may eventually
rise to form a cumulus cloud as a bubble
elongating into a column and leaning over
with the wind, this should give you a good
idea of how the pilot will use this lift. He
must circle.

Finding the liftis the first problem. If
launched by winch the time and range to
search is limited. There will be known
‘good sources’” around the airfield, one of
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which will be the runways. However, as
the bubbles of warm air, thermals as they
are called, are intermittent from any one
source there is an element of luck in
making the initial contact. Have you been
launched at the right time ? If you have
and you fly the glider into the thermal this
will be marked by a tendency for the
glider's nose torise, a change in the sound
in the cockpit and an increase in the air-
speed. Last but not least will be the
instrument indication. The instrument to
indicate climbing or descending, the
latter more often called sinking, is called

a variometer. The only trouble with this
instrument is that there is a delay, a lag,

in its response, so all the other indications
are useful. If the glider is flown straight for
long then it will soon have flown through
the lift and a turn should be made as the
vario (for short) starts to indicate a climb.
You may get a clue as to the best way to
turn; if one wing tends to rise turn towards
it, and don't forget the lookout!

Having started the turn use a moderate
angle of bank (30°) and try to keep it
constant, otherwise the circle will be
irregularin shape. Stronger lift under one
wing will tend to alter the angle of bank
and flying into and out of lift will alter the
speed. Keep both as constant as possible
by maintaining the attitude. This is where
that circling practice | talked about earlier
really matters.

After a turn or two the vario readings
will give an indication of where the best
lift lies and the circle should be shifted in
thatdirection by reducing the angle of
bank at the appropriate point (itisn’t
essential to level the wings) for about
three seconds — count ‘one-and-two-
and-three-and’. This moves the circle
200 ftor so. If the liftimproves then



further shifts can be made until the
strength is fairly consistent around the
circle. This is called ‘being centred’.

Butwait! This sounds as though it might
need a lot of concentration, and you're
right, itdoes. You must not get so pre-
occupied as to forget the lookout; other
gliders may come and join you in the ther-
mal. As you turn steadily around, one turn
(360°) will be taking between twenty and
twenty-five seconds, and you will need to
be constantly aware of their position.
Indeed there will be no chance to watch
your instruments continuously ; all that
you will be able to do is glance at them
every few seconds. Incidentally, there is
another rule, a gliding rule of the air, that
gliders sharing thermals all turn in the
same direction. This is refined in practice,
especially if the gliders are at a similar
height, to try to keep on opposite sides of
the circle. This means flying at similar
speeds and bank angles. If you join
another glider in a thermal then circle in
the same direction as it does. If you lose
sight of the other glider in this situation
then ease out of the thermal until you
locate him.

Once you are climbing in the thermal,
especially if you have contacted itfroma
relatively low height after a winch launch,
you will become aware that you are
drifting with the wind and away from the
airfield. How far is acceptable depends on
the rate of climb, the strength of the wind
and the performance of the glider (its
glide angle). In a glider with a best angle
of one in twenty-five it might be marginal
to continue climbing at less than 2 kt
(varios all tend to read or be interpreted
optimistically) in a wind of 15 kt.

The situation requires decisiveness. If
the lift were abandoned then the glide
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back towards the airfield would need to
be at 48—50 kt (for typical club gliders) to
make headway into wind.

Whether the lift is used depends on the
climb rate, the wind strength and the glide
angle when returning. It also depends on
the height and position at which the lift
was originally contacted. If due to over-
concentration on the attempt to soar the
glider has drifted out of gliding range, then
an early decision to land in a field must be
made. If there aren’t any suitable fields
thenyou have norightto be thereinthe
first place.

Itis quite likely that after oneclimbina
thermal you will not find another one and
as you glide upwind towards the airfield
you should make plans to land. If you are
striving to stay airborne for an hour or
more you will certainly need more lift.

You might, however, achieve that aim by
staying high underneath the cloud to
which you climbed in the first instance.

To develop the art of thermal soaring as it
relates to cross-country flying you must
be prepared to make glides from one
thermal to the next. This will give you
practice in choosing clouds: the ones with
lift underneath are identifiable by their firm
shape and flat bases. Decaying clouds are
ragged and rarely have lift under them.

This climb, glide and choose-the-next-
cloud sequence is the basis of cross-
country flying. As your skill improves your
technique should be refined to:

1 Rejectliftwhich is weaker than
expected, unless you are low.

2 Leavetheliftif it deteriorates and
recentring does not produce an
improvement.

Later we shall see the use of this skill
linked with navigation, field selection and
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field fanding in a cross-country flight.
Before that, however, there is another
type of lift to consider.

Wave liftis found to the lee (downwind
side) of high ground. Like thermal lift it
requires certain meteorological conditions
to be present, details of which are beyond
the scope of this book. The lift is basically
an extension of the hill-lift phenomenon.
The air deflected upwards by the ridge
descends again in the lee of it, and, if the
atmospheric conditions are right, this
continues as an oscillation, with alternate
rising and descending air in a wave
pattern. Unfiike hill-lift, which extends
only up to two or three times the height of
the hill, wave-lift may extend up to ten
times hill height. Heights of up to 30,000 ft
are obtainable in the United Kingdom
while the world record, set in America, is
approximately 46,000 ft and looks set to
stand for along time.

The height at which this lift can be
contacted varies considerably. Close to
the lee of hills it may be possible to climb
away from a few hundred feet above
ground level (a.g.l.}, but more often
heights of 2000 to 3000 ft are necessary.
Like contacting thermal lift there is some
element of luck in being at the right place
attheright time. As a ‘stepping stone’ to
this type of lift it will be common to use
hill-lift and sometimes thermals. Wave-
lift is often present above the layer of
thermal activity, i.e. the top of the cumulus
clouds. The lift lies in bands across the
wind and to soar in it the pilot must cause
his glider to track (make good a path over
the ground) at right-angles to the wind.
This is not unlike soaring an imaginary
ridge. Sometimes the pilot will have a
good guide as to the position of the lift
from long cigar-shaped clouds, called
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lenticulars because they are lens shaped
in cross-section. They do not move with
the wind as they are continuously forming
atthe upwind edge and dissipating at the
downwind edge.

The similarity to ridge soaring ceases as
the wind gets stronger and the glider must
be flown into wind to maintain its position
in the wave (the situation is comparable
to that shown in figure 13).

Winds of 60 to 70 kt may be anticipated
at heights of 10 to 15,000 ft. Climbing
silently above 10,000 ftis a beautiful,
even euphoric, experience. The euphoria
is likely to increase as you go higher due
to lack of oxygen and one is ill-advised to
go above 12,000 ft. without proper
oxygen equipment. A particular problem
of a lack of oxygen is that you are unable
to detect the symptoms yourself. Although
pilots have, on occasion, gone to heights
of 18 t0 20,000 ft without incident the
risks in doing so are great. Combining
with a lack of oxygen to debilitate the
pilot further is the extreme cold, often
below—20°C, which requires special
clothing.

A pilot soaring for height may need
other skills if circumstances change in this
high-flying environment. If conditions
change the lift may cease and often the
cloud closes into a complete layer. Now
the pilot must be able to fly on instruments
and maintain a course as he descends
through the cloud. In addition he must be
able to navigate without sight of the
ground, known as ‘dead reckoning’ or
D.R. The glider may accumulate ice in the
cloud which spoils its performance,
bringing it down more quickly and com-
pletely obscuring the pilot’s view. A wise
pilot will carry out such a descent with
windows, known as direct-vision panels



(D.V.), openin spite of the cold.

The risk should be obvious: a pilot
needs a lot of experience, many skills and
agreat awareness to fly safely in such
conditions. The challenge of wave-flying
extends to cross-country flight, the height
alone being only an end in itself for inter-
national badge qualifications (see
Chapter 8).

Each form of soaring relates to different
types of flight. Ridge soaring is a con-
venient way to achieve duration flights,
but beyond that only really serves as a
‘stepping stone’ to other types of lift;
Thermal socaring is the principal means of
going cross-country. Naturally, before a
pilot goes across country he will gain a
certain amount of experience in the
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vicinity of his home airfield ; Wave soaring
is the principal means of going high, the
alternative being flying in cumulus cloud
or thunderstorms (called cumulo-
nimbus). There are very few pilots who
can be considered as experts in the art of
wave cross-country flying. It is, perhaps.
this aspect of the sport which offers the
biggest challenge and scope for develop-
ment.

Using the various forms of lift a pilot
will strive first for duration, then height
and distance, and finally speed. Speed is
the essence of the sport at its most
advanced. whether a pilot seeks to better
his own fastest time over a particular
distance, that of his fellow competitorsin a
contest, oraworldrecord.
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CHAPTER SEVEN

The first cross-country flight

There is nothing guite as thrilling as the
first time you turn your back on the air-
field to set course on a cross-country
flight. You've waited for this moment;
your skill as a soaring pilot will be ade-
guate and you have proved your ability to
land in a field, though this isn’t your
express aim on this flight because you
have named another airfield as your
destination, known as ‘declaring a goal’.
With regard to navigating you have
discussed with your instructor the ground
features that you will recognise easily and
poured over the maps for hours.

In addition to this preparation a list of
things to do is useful so that you don’t
forget anything in the excitement: the
glider must be made ready and taken to
the launch point. The trailer should be
attached to the car, its lights and fittings
for the glider checked and a driver briefed
(make sure you leave him the keys). The
stories you will hear around gliding clubs
are legend and include funny-in-retro-
spect examples such as going two
hundred miles in the wrong direction due
to confusion over place names and
arriving to collect a glider from a field only
to find one inside the trailer already.

In the glider’s cockpit you will need a
map, folded if possible to show the whole
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of the proposed route and a line drawn on
it to your destination. This may not always
be straight because of the need to fly
around controlled airspace in the vicinity
of major airports. (The subject of con-
trolled airspace almost merits a book on
its own. It is every pilot’s responsibility to
know the relevant rules before flying
cross-country.) Other bits-and-pieces
include warm clothing, money for the
telephone to report the landing position,
and the barograph (see Chapter 8). Make
sure it’s switched on.

‘Tie-down’ equipment is desirable in
case you have to leave the glider un-
attended. If it's very warm it pays to have a
hat to protect you from the sun and
sensible shoes rather than sandals since
you may have some distance to walk.

For afirst cross-country flight it's best
to wait until the soaring conditions are
really good before launching. If it takes
some time to find the lift or you have been
winch-launched (limited time to contact
the lift) try not to be too discouraged if it
takes you some time to settle down.

A balance of three basic skills is
required for the success of this flight : the
ability to soar, to navigate and to choose a
field and land in it, though if you reach
your goal this last one won't be necessary.



Soaring technique

The change in technique from soaring in
thermals in the area immediately around
the home airfield to that required for a
cross-country flight is not great. Having
gained height in the first thermal, set off to
a likely looking cloud as nearly on track

25 Atypical cross-country flight in
diagrammatic form. In this representation of
across-country flight the glider got too low —
about 1500 ft a.g.1. By this stage the pilot
should be as concerned with the selection of
a suitable field as he is with soaring.

The pilot flew south of track due to the

viewed from side
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as possible. Be prepared, however, to
deviate from track at any time if condi-
tions along it look bad. Unsuitable
conditions include large areas where the
clouds have cut off the sunlight from the
ground (called cloud shadow), areas
where there are no cumulus clouds when
clouds exist elsewhere, and rainshowers.

large area of cloud shadow. There was a limit
to how far he could go due to the controlled
airspace which was of a category in which
gliders are not allowed to fly. Nearer the
destination are some arcs of circles showing
the height from which a final glide can be
made

A height

cloud base

climbs made without
circling
(dolphin flying)

Large area of cloud shadow due
to damp terrain which is a poor
thermal source

- '_Getting too low for comfort; soon you will
have to choose a field or be in an area of
sultable fields

I groundlevel

plan view

Track line, not
necessarily followed

controlled
airspace

gliders not
allowed

\ \
4000 ft\ \
3000 ft
heights required to glide
to destination






searching for more lift when already
within gliding range. If the glider will go
approximately five miles for every
thousand feet height-loss then a climb to
4000 ft ten or fifteen miles from the ‘goal’
will be enough to get you there. A pur-
poseful style of flying will achieve the
best results. This positive approach is
essential when later you are trying to
complete bigger cross-country flights.
Figure 25 shows a typical first orearly
cross-country flight in diagrammatic
form.

On early flights, the final glide must
make a generous allowance of height
to make a circuit and the pilot must
remind himself that his altimeter doesn’t
show his height above this airfield; in
practice altimeters are usually set to read
heights above sea level for a cross-
country flight). Final gliding of the kind
shown in figure 26 is seen at the com-
pletion of speed tasks and competition
flights.

Navigation

The progress of a glider over the ground is
not consistent, stopping as itdoes to
circle and gain height. A computation of
the distance covered on an elapsed time/
speed basis is not as easy as in an aero-
plane but a record should be kept of the
time that a feature on the ground is recog-
nised. This will prove useful if in a period
when soaring is difficult the navigation is
neglected.

On setting course from the top of the
first thermal you will probably steer for
some feature which is on track and already
within view (known to you from soaring
the local area). Note the compass reading
because later in the flight, without any
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known landmarks, you will be glad of this
information. An additional reference that
will help keep you orientated is the sun:
remember that its position changes by
15° every hour.

Don’t expect to stay exactly on track.
Divert to good-looking clouds or to avoid
large areas of cloud shadow. Try to keep
some awareness of time to give a first
approximation to average speed. Once
past the local landmarks you will have to
ook for unfamiliar ones, some of which
may be difficult to see from a long way off.
This is when the awareness of time is
important. If it has taken twenty-five
minutes for the first ten miles then your
estimate for the next ten is another
twenty-five. In particular, don’t look for
alandmark you can’t possibly see.
Railways, canals and motorways are

[in this category. All of these are line

features and will be visible only from a
mile or two away unless your track lies
exactly in line with them. A line feature
lying across the track will tell you only the
distance flown. An additional feature is
needed to confirm where along its length
you are crossing. Always check the angle
at which you cross and the compass
reading as you do so.

Many other features will prove useful
buttowns and airfields should always be
confirmed by additional features such as
roads, water, railways etc. While doing so
the map should be orientated with the
track, thatis, look at the map in the same
direction as you see the ground. There are
many pitfalls in navigating and being
aware of them is the only protection
against getting lost until you have gained
some experience.

Some of these pitfalls are given over-
leaf:
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1

50

Don‘ttry to see a landmark before it is
possibleto do so, e.g. arailway in a
cutting. Such landmarks will be
visible only when you are a mile or
two from them. Estimate the time

to reach them.

Roads are unreliable as features;
different grades of road look much the
same. The exception (in the U.K.) are
Roman roads (very straight) and
motorways. Check for bridges over
motorways so as not to confuse them
with dual carriageways.

Use a half-million map (scale
1:500,000, or approximately 8 miles
to oneinch), and make sure itis up-
to-date. The larger scale maps show
too much detail and will tempt you to
do too much navigating.

Some features such as lakes, clearly
visible from the air, may be too small
to be shown on the half-million map.

Beware convincing yourself that you
are lost if a feature suddenly appears
which isn’t on the map. Check time,
heading, and wait for the nextone to
show.

Don’ttry to navigate while thermalling.

Remember that a landmark can still

be useful when you have flown past it.

Don’t ‘home’ on the first thing you see
that resembles the next feature with-
out first checking your heading.
Remember you may only be able to
see the corroborative evidence from
nearly overhead.

Should you fail to soar on a cross-
country flight and there is not a suitable
airfield within gliding range then a field
landing becomes necessary.

Field selection and landing

Below about 1500 ft above ground level,
the inexperienced pilot, while not aban-
doning attempts to soar, should aim to be
near an area of suitable fields. Be aware
that over-concentration on soaring at this
height may mean drifting away over less
suitable terrain.

The first thing you look for is a field of
adequate size and suitable surface. Size is
relative of course: a medium-size field
may look large if all the fields around are
small but instructors will generally avoid
sending their students towards regions of
small fields. The surface presents a
problem. What looks like grass from
1500 ft may prove to be unripened cereal
crops as one gets lower. The order of
preference varies throughout the season
but cut cereal crops or hay-fields are best,
with grass a poor second. Pastures may
have cattle or sheep and are frequently
divided by electric fences, which are
difficult to see from the air. Really good
fields are few and far between so make a
habit of studying them at every available
opportunity and improving your ability to
select them.

Throughout the flight you should have
tried to have an awareness of the wind
direction because now this becomes
important. At 1000 ft ideally there will be
a choice of one or two fields of adequate
size, suitable surface and level. If the
field slopes then it's essential to make an
uphill landing even if this is downwind.
An assessment of slope is best gained by



looking at the locality as a whole rather
than the field itself. If the slope is obvious
from 1500 ft or above then it’s likely to be
too steep for landing without the risk of
the glider rolling backwards.

Below a thousand feet some other
features become apparent. Of these
in particular, telephone wires, power
wires, any wires on poles in fact, are a
hazard. First of all they are difficult to see
(in checking took for the poles not the
wires) and second if you have to approach
over them they effectively shorten the
field’s length. Roads nearly always have
wires along their edges. Avoid choosing a
field adjacent to a road if the approach has
to be made over it.

The other potential hazard revealed as
the glider gets lower is that the crop in the
field may not be what you thought: green
cereal crops may have been mistaken for
grass. The glider may be damaged by
landings in such fields. However, it may be
better to accept that risk rather than make
a last-minute re-selection and a hurried
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approach. A maxim to suit this circum-
stance is ‘that a good approach into a bad
field is better than a bad approach into a
good one’.

The landing in a field is not in itself
difficult, but planning the circuit needs an
awareness of the differences between it
and the circuit at your home airfield, that
is that the familiar landmarks are missing.
If you are not conscious of this fact you
will tend to relate to the boundaries of the
actual field in which you intend to land.
The circuit should be started three or four
fields upwind of the one in which you
intend to land and a couple of field lengths
to one side. The base leg will be positioned
one or two fields back from it, depending,
of course, on the wind strength. To get an
idea of this check how many fields you
fly over in making a circuit at your club’s
airfield. Bear in mind, too, that a landing
along the diagonal of a field means
more room, which is doubly advant-
ageous if the diagonal happens to be
into wind.
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CHAPTER EIGHT

Achievements

Gliding is a complex and technical sport,
so that the printed word cannot substitute
for experience and direct teaching by your
instructor. But in telling you the funda-
mentals, and providing a broad basis for
your instruction, this book would not be
complete without a guide to your future
goals: there are recognised achievements
at both national and international levels.
They are laid down as a series of qualifying
flights, on completion of which the pilot
1s awarded a certificate and badge. The
national level awards vary slightly
between different countries.

National certificates

First solo: In spite of the sense of
achievement you will feel, a solitary solo
flight no longer merits an award. At one
time there was an 'A’" badge for this flight,
a blue badge with a single gull motif on it.
It was appropriate to the training system
in the 1930s when the first solo flight
would usually be flown in a straight line.

The ‘B’ badge: This badge has two
gull motifsin itand is awarded when the
pilot has made three solo flights, usually
done in succession, and demonstrated his
or her ability to take off and land and turn
in either direction.
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The ‘C’ badge: This badge marks the
first step to becoming a soaring pilot and
is awarded after the first soaring flight. The
requirements vary a little from country to
country butin the United Kingdom the
pilot has to stay above the height to which
he was launched for five minutes, which
means at least a 15-minute flight from a
winch-launch. You do not have to attempt
this badge, or any of the others for that
matter, and most pilots try directly for the
bronze ‘C".

The Bronze ‘C’: Thisis the final step
towards the first of the international
badges, and is an award unique to the
United Kingdom. It corresponds approxi-
mately to the requirements for the glider
pilot’s licence, which is mandatory in
many countries.

There are various tests and achieve-
ments that a pilot must complete in order
to qualify:

1 Two soaring flights, each at least
thirty minutes when launched by car,
winch or bungee (a catapult taunch
from a hill top), or sixty minutes after
release from an aerotow to a height
notexceeding 2000 ft. Landings must
be normal and within the boundary of
the airfield. The candidate must be
alone in the aircraft for each flight.



2 Aminimum of two flights in a dual-
controlled glider with an instructor
who must satisfy himself that the
candidate is proficient in the following
exercises:

a) Well co-ordinated and accurate
general flying, especially the keeping
of a good lookout.

b) Understanding and recognition of the
stall, incipient spin and full spin,
followed by the correct recovery.

c¢) Twolandingsintoafieldorintoa
marked area of the airfield without
using the altimeter: these may be done
solo if a suitable two-seat glider is not
available.

3 The candidate must take an examina-
tion (multiple choice questions) in
Navigation and Airmanship, Meteor-
ology, Principles of Flight and Air Law.
The pass mark is 70% except for the air
law paper in which 90% is needed.

The badge was introduced to provide a
step between the humble ‘C’ badge and

and the seemingly unattainable silver 'C’,

the first of the international badges.

The international badges are awarded
by the Aero Club of each country, who are
authorised by the Federation Aero-
nautique Internationale (F.A.l.) in Paris.

The international badges

The Silver ‘C’: There are three separate
achievements to gain this badge ; distance,
height and duration. Most pilots attempt
the duration first, a flight of five hours.
There is much argument among pilots
about the value of such a test and as much
again about the way in which it's done. A
five-hour flight in thermals almost cer-
tainly requires a higher degree of skill than

Achievements

the same flight on aridge. The sheer
monotony of the ridge flight makes it more
a test of concentration and endurance.
Perhaps the best way to achieve the
duration is while completing the cross-
country flight. Not that the distance of
50 km ever takes five hours. However, an
hour’s soaring at your base airfield
followed by two hours of cross-country
flying and a further two hours of local
soaring at the destination is the most
interesting way to achieve two parts of
the badge.

The distance flight of 50 km, a nominal
distance in a modern glider, is usually
nowadays completed to a pre-declared
goal, another gliding site or airfield.
Although the flight is not required by the
test to be to a pre-declared goal, setting
oneself this demand makes the flight
more exacting and fulfilling.

Incidentally, if you think there's any easy
way to achieve this flight by taking a

high launch and gliding downwind then
you’d be wrong. The height-loss from

the point of release from the launch to

the landing must not exceed one per cent
of the distance covered. If take-off and
destination airfields are at the same height
then the maximum launch height is 500 m
(1640 ft). If you took a launch to 2500 ft
then the distance would have to be

76.2 km. To avoid getting caughtin this
trap you need to do some sums before
take-off.

The final qualification is a gain of height
of 1000 m. This is 3280 ft, and if you add
amargin of 200 ftorso thenitcanbea
problem in some places; either if the air-
field is high (above sea level) or the cloud
base is unusually low.

For all these tests the glider must have a
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height-recording device called a baro-

graph. This is a paper-covered clockwork-

driven drum, which rotates once in ten
hours. Marking the drum, to indicate the

heights, is a needle connectedto a

pressure-sensitive mechanism. Since

pressure decreases as you go higher, your
height can be determined from the baro-
graph record. The mechanism is calibrated
annually or whenever there is a marginal
claim. The trace for a typical good height-
gain flightis shown in the figure.

The barograph trace will indicate that
the glider was not landed at any inter-
mediate stage of a cross-country flight
and may also be used to check the dura-
tion of a flight by calibrating the rotation
rate of the drum.

In summary, the requirements for a
silver 'C’ are:

a) duration; aflight of five hours.

b) distance: 50 km, unless the height-
loss is more than one per cent of the
distance covered.

c) heightgain: 1000 metres.

All the parts can be completed on the
one flight.

Although the gap between the ‘'C’
certificate and the silver ‘C" seem consider-
able the step to the next badge may seem
enormous.

The Gold ‘C’: There are three require-
ments for this qualification:

a) duration; (five hours) ; the silver 'C’
flight will count.

b) Heightgain: 3000 m (9841 ft).

c) Distance: 300 km.

If you go to the right place, a wave site,
the height gain may not prove too difficult.
The distance of 300 km (186-42 st. miles),
however, represents a big step. The
distance may be done in a straight line but
rarely is nowadays. Apart from economic
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reasons, itentails a lot of driving to

retrieve the glider; by covering the distance
around a pre-declared course you can
have it count towards the next award, the
diamond badge. To achieve this the
distance must be completed around

either a triangular course or as an out-and-
return, that is to a point at least 1560 km
from the starting point and back. Either
way the pilot must bring back photo-
graphic evidence of having rounded
(flown beyond) the turning points. The
film, which must be given to the observer
uncut, will have evidence of the starting
and finishing points, usually a photograph
of the glider with witness in the picture or
of the declaration board, a blackboard
with the proposed task written on it.

There must also be a barograph trace.

The successful completion of this task
will entitle the holder of a gold badge
(assuming he has done the height-gain
already) to wear one diamond on it. Other
diamonds can be added for further bigger
tasks.

The diamond badge

The three diamonds are:

a) A300km,goal flight (to a declared
destination) around a triangular or
out-and-return course.

b) Distance of 500 km (310-7 miles),
which may be in a straight line but
which is more often completed as a
closed-circuit goal flight

c) Heightgain of 5000 m( 16,404 ft).

I don’t propose to dwell on these
flights, but to give you an idea of the
relative rarity of the badge there are only
76 holders of itin the United Kingdom —
and 10,000 people glide!



Achievements

Beyond the badges diplomas to pilots who have completed a
distance of 1000 km or more. Apart from

Gliding, or rather soaring. has advanced at  this, of course, there are competitions at
aconsiderable rate in the last decade, to various levels, regional, national and
such an extent that the F.A.l. now award international.

15,000ft

350ft. AS.L.

27 Barograph trace for a high flight and the calibration. The flight was
from a winch launch to 900 ft. Immediately after the launch the glider was
flown into ridge lift. Once it was established that the ridge was working
a dive was made to mark the trace with a ‘low point’. (A) It is essential
not to go straight into the climb from the launch, so that the person
certifying the flight can see clearly where the one ended and the other
began. The climb was continued in wave lift to 14,000 ft. The calibration
was completed immediately after the flight
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Glossary

aileron: the control surface at the trailing
edge of each wing, extending inwards from
the tip for about 30% of the wing's length,
which causes the aircraft to roll (bank). When
the control column is moved to the left, the left
aileron goes upwards, the right down, and the
atrcraft banks to the left.

airbrakes: vertical surfaces, four or five feet
in length, which extended above and usually
below the wing. They are used to control the
rate of descent in the approach by increasing
the drag. In order to maintain airspeed, the
nose has to be lowered, which has the
advantage of allowing a better view of the
landing area.

aircraft movements: an aircraft can move

in three senses:

1 Pitching is the term applied to up or down
movements of the nose, controlled by the
elevator.

2 Rolling is the movement controlled by the
ailerons. A glideris rolled to achieve a
particular angle of bank.

3 Yawingisthe term applied to a swinging
movement of the nose.

attitude: strictly, the position of the aircraft
relative to the ground, but the termis generally
used to refer to the view seen by the pilot of
the relationship between the nose of the
glider and the horizon. Speed is controlled

by changing the attitude by means of the
elevator
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bank: see aircraft movements

brakes: see airbrakes

circuit: the pattern flown by a glider around
a landing area before touch-down. See
figure 14.

controlled airspace: the areas (which are
marked on air maps), near airports, military
airfields, and other areas with much traffic,
where rules restrict an aircraft's movement,
and radio contactis required. There are
restrictions on gliders entering some con-
trolled airspace

D.l.: the daily inspection. See page 10

drag: the resistance to motion through the
air

elevator: the rear-most control surface,
attached to the tailplane, which controls
pitching

glide angle: the amount a glider descends
for a given distance moved forward: a glide
angle of one in forty, for example, means that
the glider can glide forty miles from a height
of one mile (5280 feet)

hill-lift: the rising air produced when a hill
facing into wind deflects the air current
upwards

pitch: see aircraft movements



rudder: the control surface attached to the
fin, which controls yaw

roll: see attitude changes

soaring: making use of rising air to maintain
orgain height.

There are three kinds:

1 ridge: a convenient way to achieve
duration flights, using hill-lift. Hiil-lift may
be used as a stepping-stone to other types
of lift.

2 thermal soaring: using the up-currents
resulting from differential heating of the
earth’s surface

3 wave soaring: using the waves which
result from air deflection by hills or
mountains. Principal means of going high.
Another means of achieving heightis to
use the rising airin cumulo-nimbus clouds

trim: the ‘bias’ applied to the control surfaces
to remove residual forces. Once a desired
attitude has been achieved, the trim is
adjusted so that the force on the control is
balanced. This is done by a small extra surface
on the elevator called the trim tab. It keeps its
position once set, unlike the main control
surfaces

yaw : see aircraft movements
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Further Reading

Theory
Principles of Flight (loose-leaf lecture notes) —W. G. Scull—B.G.A., 1969

Theory of Flight for Glider Pilots— R. C. Stafford Allen —Oliver and Boyd,
1969 (2nd revised edition)

(advanced) New Soaring Pilot—A. Welch et al. —John Murray, 1968
(2ndrev.ed.)

Practice
Beginning Gliding — Derek Piggott—A. & C. Black, 1975 (pp 208)

Gliding : a handbook on Soaring Flight — Derek Piggott—A. & C. Black,
1971 (3rdrev.ed.)

Weather

Beginners Guide to Weather Forecasting—S. Wells —Pelham Books,
1975

The Weather Guide—A. G. Forsdyke —Hamlyn, 1969

(advanced) Meteorology for Glider Pilots— C. E. Wallington — John
Murray, 1966

General
Laws and Rules for Glider Pilots— compiled by A. Welch—B.G.A.

B.G.A. publications are produced by the British Gliding Association,
Kimberley House, Leicester, from whom a list of books on the subject
can be obtained.








