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1. The Sport of Gliding

I can still remember the first time I flew in an aeroplane. Apart
from the sheer delight of being in the air, there was a feeling of
improbability that the thing could be happening at all. T was used
to riding along on wheels, and at first I could see the wheels running
along the ground. They left the ground, we floated upwards, and I
looked out of the window to see what was holding us up. The wings
were there, sticking out on both sides, but I could see absolutely
nothing that seemed to be supporting us.

Soaring in a glider sometimes seems to me even more improb-
able. I sit in my little cabin, sailing round and round in circles, in
almost complete silence, feeling every now and then a surge of ‘lift’
underneath my wings. After a time I look down and see that the
ground is now a very long way beneath me—things there have
become very small and quite grey. I may be joined by a bird, or
another glider; it floats alongside me like a fish in a tank, and then
perhaps turns away down into the depths. Eventually, of course, I
have to return to the real world on the ground and to stop playing
at being a bird for another week.

Many have dreamed of flying, but modern air travel is hardly
a realization of this dream. Gliding is probably the nearest we shall
get to flying as the birds know it.

The more skilled you become in the sport of gliding, the more

9



10 TACKLE GLIDING THIS WAY

fascinating you are likely to find it. After a year or two any keen
club member should be able to climb to 4000 or 5000 feet on his
own in a glider, and fly around at this height for several hours. Or
he may attempt a cross-country flight, knowing that he must keep
up entirely by his own skill, and may perhaps be able to fly to a
point 100 miles or more away.

Very few other exciting and adventurous sports can be carried
out so near to your own doorstep. There is no need to travel to
distant mountains, snow-slopes, or coral reefs, as we live all the
time at the edge of the ocean of air needed for this sport. The best
place to get introduced to gliding is at one of the many gliding clubs.

A glider and its pilot are helpless on their own on the ground
and need assistance in launching into the air. So, although gliding is
an intensely individual sport with great scope for personal skill,
determination, and courage, it is also a social activity in which
people co-operate in helping each other to enjoy their sport.

Gliding clubs
The map, Fig. 1, shows the position of the main clubs in Britain
(1961), which vary considerably in size. Some are very large affairs
with several hundred members, numbers of professional employees,
and wide facilities of all kinds; others may be much smaller, con-
sisting of only a few enthusiasts who do all the work themselves, and
perhaps get even more pleasure from their sport on that account.
In the larger clubs there is flying every day, but the weekends are
naturally much the busiest days. So the best time to visit a club is on
a Saturday or Sunday, when you can watch the flying and, if things
are not too busy, perhaps get a ‘joyride’ in a two-seater.

Getting into the air
The start of a flight may be by catapult (bungey), winch, car-tow, or
acroplane-tow.

First the glider has to be got to the starting point. It may be towed
at the end of a rope behind a car, but as most gliders are fitted with
a single-wheel undercarriage it is easy to move them about by hand.

The right places to push and pull are soon learnt—don’t push
on the trailing edge of the wing, don’t lift on the tailplane. The
upwind wing-tip must always be held, and a man must always be
at the nose when the glider is facing into wind. These simple rules
are to make sure that the empty glider does not get blown over by a
gust of wind. The glider is not many times the weight of its crew, and
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I2 TACKLE GLIDING THIS WAY

when unloaded it is all too easy to have it blown right over on to its
back.

When a glider is ‘parked’ it is placed at right angles to the wind,
with the upwind wing-tip weighted down on the ground.

A catapult- or bungey-launch simply gets a glider into the air
from the top of a hill. Two 30-yard strands of rubber rope are
attached in the form of a V to the nose of the glider, and the tail is
held firmly. The rope is then stretched by two sets of three or four
people running down the slope. When the glider is released it
accelerates rapidly and flies forwards out from the hill to the area
where upcurrents should be found. As the rope becomes slack, it
falls away from the hook on the nose.

In a winch launch a steel cable half a mile long attached to the
nose of the glider is rapidly wound in by a winch at the far side of
the aerodrome. The glider runs forwards on the ground and, when
it is going fast enough, climbs just like a kite. The cable is finally
released when the glider is almost above the winch. Climbs of 1000
feet are obtained in this way, giving a good chance of finding up-
currents. If none are found, the descent will take four or five
minutes,

The car-tow is similar to a winch launch. A kite-like climb is
made at the end of a wire towed at speed by a car.

For an aeroplane-tow the glider is attached behind a suitable
‘tug’ by about 200 feet of thin rope, usually nylon. The aeroplane
takes off, and the glider is towed behind it. The great advantage of
this method of launching is that the tug and glider can cruise
around until a suitable upcurrent is found in which the glider can be
released. When the glider pilot has released his end of the rope the
aeroplane dives down and releases the rope at a spot marked on the
aerodrome.

All these launches are made into wind. If it is 10 m.p.h. a glider,
which needs 40 m.p.h. through the air to fly, will have to be towed at
only 30 m.p.h. along the ground into the wind in order to become
airborne. It would need to be towed at 50 m.p.h. along the ground
downwind to reach the same speed through the air.

Types of glider

When you join a club you will be taken up on the launch by an
instructor and taught to fly in a two-seater with dual control. The
commonest types of two-seater are the T.21, or ‘Sedbergh’, and the
T.31, or ‘Tandem Tutor’. In the T.21 you sit side by side and in the
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Tandem Tutor, as its name suggests, one in front of the other in
separate cockpits.

In gliders used chiefly for training you may fly partly in the open,
as in a sports car, with just a little windscreen in front of your face
for protection. Most high-performance gliders have a covered
perspex cabin, both for efficient streamlining and for comfort. This
is essential for the lengthy and high flights which can be made in
these aircraft. Climbs of 10,000 feet and distances of 100 miles are by
no means achieved only by a few top record-breaking pilots.

All gliders can be dismantled quite easily by three or four people
and packed for travelling into special two-wheel trailers designed to
tow behind an ordinary car.

In time you will reach the stage of being able to fly solo; you
will then be able to make flights of an hour or more on your own,
and qualify to fly the high-performance gliders owned by your club.

High-performance gliders are often called sailplanes, and have
very long tapered wings. The ratio of the span of the wing to its
average width or chord is called the aspect ratio, and varies from
about 10 in training gliders to 20 in a high-performance sailplane.

The outline diagrams in Fig. 2 (a)-(¢) show six of the most
popular sailplanes in use today.

F1G. 2 (a). Slingsby T. 21
(Sedbergh) Training
Two-seater. Span 54 ft.
Aspect ratio 11-2. Best
gliding angle 1 in 21




FiG. 2 (b). Skylark 2. Span
48 ft. Aspect ratio 16-0.
Best gliding angle I in 30.
Skylark 3 is similar, but
has span 62 feet. Aspect
ratio 20°5. Best gliding
angle 1 in 36

\

Fi1G. 2 (¢). Olympia. Span

49 ft. 4 in. Aspect ratio

15-0. Best gliding angle
1in 25

-.ev




Fig. 2 (d). Slingsby
Swallow. Span 42 ft. 9 in.
Aspect ratio 12:6. Best
gliding angle 1 in 26.
Slingsby Swift is similar
but has 48 ft. wing span

FIG. 2 (¢). T. 42. Eagle 3.

performance Two-
scater. Span 58 ft. Aspect
ratio 14-8. Best gliding
angle 1 in 31

)
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Fic. 2 (f). Olympia 419,
High-performance sail-
plane. Span 62 feet. Aspect
ratio 19-9. Best gliding

angle 1 in 38 o

Most gliders (except the ‘super-super’ jobs) have roughly the
same performance at a cruising speed of 40 knots (about 45 m.p.h.);
what really decides whether a glider is a ‘high-performance’ one
is its performance at the higher speeds. For example, the minimum
sinking speed of a Skylark 2 is about the same as that of a T.z1
(about 2} feet per second). At 50 knots, however, the sinking speed
of the Skylark is still not more than 3 feet per second, whereas the
T.21 at this speed will be sinking at something like 6 feet per second.
Both gliders will probably be flown in areas of upcurrent at the same
sort of speeds but, when it comes to flying in a fast glide to find the
next upcurrent, the Skylark is at least twice as efficient.

It is more expensive to build a high-performance machine, and
more costly to repair it when damaged. This brings us to the two
topics about which I am often asked —safety and cost.

Safety and cost

Gliding is not a dangerous sport, but accidents can happen and, as

in most other sports, it is possible to injure yourself, if you are

unlucky. It is amazing what the pilot can get away with in a gliding

accident. Even when his machine is almost completely wrecked he

may get out unhurt except for a few scratches or minor injuries. As
16
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the wooden structure collapses it protects the pilot, and there is no
petrol to cause a fire.

It is difficult to give an exact idea of costs, as they vary from
club to club and, of course, depend on the amount of flying you
expect to do.

One thing, however, should be made clear: gliding is not just a
rich man’s sport. Members of gliding clubs are not expected to be
wealthy. They can usually get the flying they want at reasonable
rates by doing the work on the ground themselves, and by flying
gliders owned by the club at a hire rate according to the number of
launches and time in the air. Glider pilots come from all kinds of
occupations; I have met at various clubs doctors, engine-drivers,
housewives, engineers, schoolboys and girls, shop assistants, air-
line pilots, and many others. In fact the list could include anybody
who has sufficient skill to learn to ride a bicycle or to drive a car.
Gliding is certainly not a masculine preserve, and some of the best
glider pilots in the country are women.

Club courses. A very good way of starting gliding is to spend a
week of your holidays at a club on a course. These courses cater for
different stages, but most expect to receive complete beginners. The
cost of board and flying instruction is something between £12 and
£15. Most of the clubs run a series of these courses in the summer,
and details can always be had from the British Gliding Association,
19 Park Lane, London, W.1.

After a good week (or two) at a course, you will probably want
to join a club. Most clubs charge an entrance fee of between £4 to
£5—often reduced to those who have just finished a course. The
yearly club subscription is five or six guineas. The cost of a launch
varies from club to club, the average being about 4s. for a car or
winch launch, together with a flight of about 15 minutes. For longer
flights the charge comes out at somewhere between 12s. 64. and 15,
for an hour.

So, by joining a club, you may expect to get quite a lot of fun for
as little as £15 or £20 a year (less than the amount many people
spend on cigarettes!). If you can afford more than that you can
certainly manage to spend it on gliding. You may be able to afford
to have your own glider, or to join a syndicate to build or buy one.
In motoring you may buy a car that works for as little as £20, or
spend £6000, if you have it, on a Rolls. Similarly, in gliding, if you
want the advantage of owning your own glider, you may be able to
join with several others in buying a secondhand one for as little as

B



18 TACKLE GLIDING THIS WAY

£200 or £300, or, if you have the money, you can spend £2000 on a
new sailplane of the best type with full equipment.

How a glider flies

The forward edge of a wing is thick and blunt, gradually taper-
ing towards the rear or trailing edge. In a glider the distance from
the front to the back of the wing, called the chord, is about 4 or 5
feet, and the span, the distance between the tips, is about 50 feet. In
the case of a symmetrical airflow over a symmetrical shape, as
shown in Fig. 3 (a), it is obvious that no upwards or downwards
force could be expected. This may be the case in certain parts of the
glider, such as the struts (if any) and in the tailplane and tail-fin,

In order to get a lifting force, we shall either have to move the
wing at an angle to the air (as in (b)), or alter the shape of the wing
(as in (), or possibly both.

Consider a little bit of air arriving at the front of the wings at
‘A’ in (b) and (c). This can either go over the top of the wing to get
to ‘B’ at the trailing edge, or it can go underneath. Now the distance
from A to B over the top is greater than the distance from A to B
underneath. So the air will have to travel faster on top than under-
neath, and therefore the pressure will be lower on top. The total
resultant force on the wing will be the combined effect of the force
due to this low pressure on top and the increased pressure beneath,
and the force due to the frictional resistance of the air.

Gliders designed to be efficient at only one particular slow speed
have quite a concave shape underneath the wing, but more modern
types designed to be efficient at a large range of speeds are very
much nearer the symmetrical shape. The concave one operates
efficiently only at one particular angle to the air-flow, the other is
more efficient at a large range of angles.

Sections of these different shapes (or aerofoils) have been tested
in wind tunnels and the forces at different speeds and angles
measured. The total resultant force varies in size and also in the
point through which it acts. In a smooth wing it acts very nearly at
right angles to the air-flow. It is usual to divide this resultant force
into two component forces, one in the direction of the air-flow,
called the drag, and the other—the one we are really interested in,
called the lifr—at right angles to it. In pictorial representations
of these forces, the lengths of the arrow-headed lines are drawn
proportional to the sizes of the forces.

It is easy to see that with the use of an engine to pull forwards
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and counteract the drag, it should be possible to make the wing fly
horizontally through the air, provided the lift can be made equal to
the weight. This is what is done in powered aeroplanes, and also
sometimes in a glider, when towed with an aeroplane, a car, or a

Fic. 3. Air-flow over wings
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winch. It will fly along level, with the pull of the engine balancing
the drag and the lift just equal to the weight.

In fact, just the same balance of forces is obtained in a motor-
car driving at a steady speed along the road. The pull of the engine
balances the frictional drag on the car, and the road (provided it is
well enough made) produces an upwards force equal to the car’s
weight.

Supposing there isn’t an engine? It is quite possible to get a car
to go without an engine, by letting it run downhill. The motive
power in this case is clearly the force of gravity, and the greater the
‘drag’ of the car, the steeper hill you will need to run down at a
steady speed.

The same applies to a glider. It has to go ‘downhill’ through the
air all the time. The diagram (Fig. 4) shows how the weight is used
to pull it forwards down this imaginary slope, and how at a steady
speed this balances the resultant (R) of the lift and drag. By moving
the tail controls and altering the angle of the wing to the air-flow,
different values of L (lift) and D (drag) will be obtained, and
consequently different gliding angles.

Gliding angle or glide ratio is measured like a gradient on a
road, e.g. I in 20 (or 20 : 1) means I foot down for every 20 along.

In the diagram the angles ‘a’ are all the same, and the glide

ratio can be seen to be equal to ]% So the flattest gliding angle

through the air is obtained when % is at its maximum.

In Fig. 4 the angles are much exaggerated for clearness, and the
gliding angle is shown as only 1 in 6. In a good modern glider,
flying at about 40 knots, the lift may be about 650 Ib. and the drag
25 Ib. In this case 'IIS is therefore 9255—0 which equals 26, so the
gliding angle at this speed is 1 in 26.

The sinking speed at this forward speed of 40 knots must there-
fore be 1/26 of 40 knots, about 1} knots, or 2} feet per second.
[In round figures, 6 knots = 10 ft./sec. = 600 ft./min.}

Performance figures

Fig. 5 shows performance curves for the Skylark 2 and 3 sail-
planes, built by Slingsby Sailplanes in Yorkshire. The curves show
that, for a Skylark 2, the least sinking speed is 2 feet per second, and
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is attained at just under 40 knots airspeed. At speeds slower than
this the sink increases slightly, and then the curve stops altogether!

As you fly slower and slower, you need to put the wing at a
greater and greater angle to the air-flow to maintain enough lift.
Eventually an angle is reached at which the flow is no longer smooth
along the wing, but breaks right away from the upper surface in a
series of eddies. This is a stall and involves considerable loss of
lift. If both wings are stalled together, the glider usually pitches nose-
forwards, speeding up and gaining lift again.

(“;// I pes.
dl

Fi1G. 4. The forces on a glider

The best gliding angle through the air is obtained at a slightly
greater airspeed than the minimum sink. From the graph you can
see that the Skylark 2 has a best gliding angle of 1 in 30 at an air-
speed of 43 knots.

Laminar flow

Some of the drag on a glider’s wing is produced unavoidably in the
process of making lift. However, a large proportion of the total
drag is caused by skin friction. This occurs in a thin layer of air
close to the surface—the boundary layer—where the air-flow
changes from zero on the wing surface to the full value of the outer
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flow. Laminar flow in this boundary layer is a smooth flow parallel
to the surface.

Laminar flow occurs at the front edge of all wings, but towards
the trailing edge the boundary layer thickens and the smooth flow
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breaks down. The flow becomes turbulent, and consists of small
random eddies. One aim in wing design is to maintain the flow in a
laminar instead of turbulent state as far back as possible over the
wing, to reduce surface friction.

Soaring birds achieve this far beyond the efficiency of any of our
aircraft. They manage to control the air-flow in the boundary layer,
particularly at their wing-tips.

The Skylarks and the Olympia 4 series were all designed to
achieve the maximum extent of laminar flow. The special points in
wing design are:

(i) A wing section with maximum thickness farther back than
in earlier types.

(i) Reduction of local waviness by special attention to firm
maintenance of the designed shape.

(iif) Reduction of surface roughness.

On this last point it has been noticed that rain on the surface
will appreciably reduce the performance of a ‘laminar-flow’ wing.
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2. The aircraft

The aircraft
Fig. 6 shows the general appearance of a modern high-performance
glider.

The wings are usually made in two sections, connected together
at the centre. A number of recent gliders, however, have the wing in
three sections—a centre section which bolts on to the fuselage, and a
smaller tip attached to each side.

The foundation of the wing is the main spar, a laminated beam
of spruce about 3 inches by 9 inches at the wing-root, gradually
tapering out towards the tip. The shape of the wing is made by a
series of built-up girder-like ribs attached to the spar.

In front of the spar, the ribs are always covered with plywood
making a rigid torsion-resisting box. In traditional older gliders the
rest of the wing is covered with fabric. This is similar to the material
used for handkerchiefs and is tautened with dope. In some modern
gliders, the whole of the wing is covered with plywood.

Spoilers or air-brakes. All gliders are fitted with some kind of
device to increase the rate of sink of the glider when coming in to
land. The simplest ‘spoilers’ consist of wood or metal plates about 3
feet long and 4 inches wide. These are mounted on each side, about
a third of the way along the spar on the top of the wing. By pulling
a lever one can make these plates stand up at right angles to the
wing, thus ‘spoiling’ the air-flow. Although these plates are quite
small, the area over which the lift has been spoiled can be an
appreciable part of the wing.

Air-brakes also have this function of ‘spoiling’ the lift on the
wings, but they can also act as speed-limiting brakes.

A ‘clean’, highly streamlined glider, if dived steeply, will gather
speed very quickly. There is none of the ‘built-in drag’ that many
older aeroplanes had with their wires, struts, and square corners to
stop a dangerously fast speed being reached. So these dive brakes

24
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have been designed to keep the speed below the limit which the
structure will stand. With the brakes open it should be possible to
dive the glider vertically towards the ground without exceeding a
safe speed.

The standard brakes developed by the Gliding Research Insti-
tute in Germany (D.F.S.) come out above and below the wing on
stout bars hinged to the main spar.

PLYWOOD
LEADING EDGE

DIVE BRAKES

MAIN SPAR

CANOPY

_—PITOT
TUBE

TOW  |usuallyon
HOOK | left side

FiG. 6. Parts of a glider
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The ailerons are the control surfaces mounted in the trailing
edges of the wings, near the tips. They are for the control of the
aircraft ‘in roll’, i.e. to keep level, to lift a wing-tip up, or to push it
down. They are connected to the control column (or ‘stick’) so
that one aileron goes up when the other goes down. For example,
moving the stick to the left moves the left aileron up and the right
one down, decreasing the lift on the left wing and increasing it on
the right one. This tips the left wing down, and the right one up.

As the glider will rest on the ground with one wing-tip on the
surface, a small wooden block is often mounted just beneath the tip
to protect the wing and aileron from damage.

The fuselage has the seat for the pilot, the landing gear, and the
support for the tail unit—the major part for the control of the air-
craft.

There are times when it is very pleasant to fly in an open cockpit,
with the wind in one’s face, and no feeling of being shut up in a box.
The popular T.21 two-seater glider used in most clubs can have a
covered cabin, but it is usually flown in the open cockpit version.
This certainly makes it easier for a beginner to judge the speed at
which he is flying. At high speeds there is, of course, a good deal of
noise and battering from the wind; I tell my pupils that if they can’t
hear what I am saying because of the noise, the chances are that I am
shouting, “You’re flying too fast!’

If you are to be able to fly at heights of up to 20,000 or 30,000
feet, where the temperature is many degrees below freezing, a
covered cockpit is essential. Modern gliders all have a perspex
canopy or ‘greenhouse’ which hinges aside, making it easy to get in
(or out in an emergency). This canopy is fitted with a small sliding
panel or hinged window, to give clear vision if it is impossible to see
through the windscreen owing to ice or very heavy rain.

The landing gear consists of one wheel mounted centrally. This
is sometimes fitted with a brake. Obviously, one wheel on its own
will not hold the glider with its wings level; and, at the start of every
flight, a wing-tip runner has to keep the wings level until the speed is
reached at which the pilot has control to keep them level himself,
On landing, as the glider comes to rest, one side or the other will tip
down on to the ground. If there is some wind the pilot can reduce
the rate at which it tips, but in any case it will be quite a gentle
affair and will not do any damage. Provided the wind is strong
enough it is quite easy to hold the wings level after coming to
rest.
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When the pilot is sitting in the cockpit his weight in front of the
wheel will usually tip the nose forward on to the ground. Some of
the weight will then rest on the skid. This consists of a springy strip
of ash, bolted at the front end, with some form of springing between
it and the bottom of the fuselage. Some gliders used to have a row
of tennis balls for this purpose, but the normal thing is to have a
series of indiarubber blocks. The gap at the side of the skid may be
faired in with a canvas strip, and the bottom surface is protected with
a sheet of thin steel.

Various methods have been used in more complicated and
expensive gliders to improve the streamlining of the undercarriage.
These include such schemes as retractable skids and retractable
wheels. The simplest refinement is to discard the wheel altogether
after take-off and to have a long skid on which the landing can be
made. The droppable ‘dolly’ undercarriage fits on to the skid, and
has a small wheel on each side. It is released by the pilot, by pulling
a lever when the glider is about 6 or 10 feet off the ground. It is
fitted again after landing by two people lifting the tail. The glider is
tipped forward on to its nose, and when the tail is high enough the
wheels can be refitted to the rear part of the skid.

If you look inside the fuselage of a glider through the little
inspection doors you will be able to make out some details of its
construction. Apart from the upper part of the nose, which in some
gliders is made of fibre-glass, the construction is nearly always of
wood. There are two main principles of design. One is to make the
fuselage as a kind of plywood tube, with a very close series of oval-
shaped frames and comparatively thin fore-and-aft members, or
longerons, as in Olympia and Skylark. The other plan is to have flat,
girder-like sides, made of heavier members. The strength of this
structure does not depend in the same way on the strength of the
skin. Possibly the top or bottom may be ply-covered, but the side is
covered in fabric like the wings, as in T.21, Eagle and Swallow. The
attachment for the towing cable is near the nose, but is not usually
right at the front. Some gliders are still fitted with ‘nose-hooks’
which are perfectly satisfactory for acro-towed launches. It has been
found that a glider will climb much more efficiently at the steep
angle needed in car and winch launches if the towing attachment is so
far back that the line of the cable passes roughly through the centre
of gravity of the aircraft. The so-called ‘belly-hook’ is usually a few
inches to one side of the skid on the left-hand side, some feet back
from the nose.
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British gliders are all fitted with the ‘Ottfur’ release. The features
of this are a positive hold on the towing cable for a pull forwards or
downwards, but an automatic release as soon as the pull is at all in
the backwards direction.

The tail unit of a conventional glider consists of a horizontal
surface and a vertical one. There are some gliders, however, which
have a ‘V-tail’ in which there is one unit each side, inclined at an
angle of 45 degrees to the horizontal.

The horizontal surface usually consists of a fixed part, the tail-
plane, with a control surface hinged to the rear of it. This is known
as the elevator and is connected to the control ‘stick’, which is on a
kind of universal joint. Backward and forward movement of the
stick controls the elevator. Forward movement of the stick lowers
the elevator, raising the tail and tipping the nose of the glider
downwards. Backward movement of the stick raises the elevator,
pushing the tail down and raising the nose.

In some gliders there is a smaller control surface, mounted in
the elevator itself. This is the elevator trim-tab. Its position can
be altered by a small lever to the right of the cockpit and it has the
effect of providing a lifting or depressing effect on the elevator
control itself. Sometimes you will see a trim-tab on both sides.
The second one may be connected with the dive-brakes, and arranged
to counteract the effect on fore-and-aft control of opening the
brakes.

The vertical tail surface consists of a fin, with the rudder hinged
behind it. A cable is brought forward from this on both sides and is
attached to a rudder bar, or rudder pedals, which are worked by the
pilot’s feet. Moving the left foot forward moves the rudder to the
left, which in turn makes the whole machine yaw to the left. The
right movement works of course the other way, and swings the nose
to the right.

Plate No. 5 shows the details of the pilot’s cockpit. The seat is
made of plywood, curved to give support to the back and legs. There
should be room for a small cushion to sit on, with possibly one
behind. The back of the seat is built with a ‘well’ to take a back-
type parachute.

The controls are:

(i) The control column, or ‘stick’, connected to the elevators and
ailerons.

(ii) The pedals, connected to the rudder.
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(iii) On the left, the dive-brake handle, which is painted red.
Backward movement opens the brakes. In the closed position, fully
forward, some kind of lock is provided to prevent their opening
accidentally.

(iv) On the right (not visible in the photograph) is the tail-trim
lever. Forward movement of this increases the speed at which the
glider will fly ‘hands-off”. This lever is painted blue or black.

(v) The cable-release knob—this is on the left of the instrument
panel, and is painted bright yellow.

(vi) (f fitted) the knob to release the undercarriage; this is
painted green.

The bolt or knob for releasing the cockpit cover is on the left
and is usually painted red (there is sometimes another one on the
right as well).

Instruments
The instruments are mounted together in front of the pilot in a panel
which is removable for repairs and adjustments.

The three basic instruments with which every glider is fitted are
the Airspeed Indicator, the Altimeter and the Variometer.

Airspeed indicator (A.S.I. for short)

The pressure caused by the air-flow is measured at the pitot (French,
pronounced ‘pea-toe’) tube mounted somewhere on the nose of
the glider. This may be a thin tube mounted a few inches above the
front of the fuselage, or a ‘pot-pitot’ in a little metal pot sunk into the
front of the nose.

This pressure is transmitted by rubber tubing to the inside of a
sensitive pressure cell made of very thin metal, and will cause it to
bulge outwards slightly. In a cabin glider it is usual to compare this
pressure with that in a second static tube connected to the instru-
ment. The bulge of the pressure cell is magnified by levers and turns
a pointer on a circular scale.

The A.S.I is not designed to have air blown through it like a
vacuum cleaner, but to measure very small pressure differences. It
is easy to produce with your lungs 10 times the pressure needed to
break the instrument. So don’t test your A.S.I. by blowing in it. A
safe way to test that it is working is to block the end of the pitot
tube with a finger, and to rub the tube with your other hand. The
heat produced will increase the air pressure enough to register on
the instrument.
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The altimeter

The decrease of atmospheric pressure with altitude is used to
measure height. On the ground the pressure is about 15 1b. per
square inch; at the top of Mount Everest, or at the British Altitude
Record Height for Gliding (both about 29,000 feet), the pressure is
only 5 Ib. per sq. in.

The altimeter is just an aneroid barometer with a scale marked
in feet or metres altitude. In a sensitive altimeter the long pointer
marks hundreds of feet and goes round once for every thousand
feet, and the shorter one marks the thousands—in fact very much
like the minute and hour hands of a clock. There is a third tiny hand
which shows the ten-thousands.

You will find a knurled knob beside the dial, and turning this
rotates the whole mechanism and enables you to set the pointers
wherever you like. There are times when you should set the instru-
ment to read height above sea level, but if you are expecting to fly
around the aerodrome and land back there, it should be set to read
zero at the height of the aerodrome. The difference may be consider-
able. For example, both the Midland Club at the Long Mynd and
the Derby Club at Camphill have their sites nearly 1500 feet above
sea level.

You will be taught not to rely on the accuracy of your altimeter
to the nearest hundred feet and to disregard it altogether in the final
stages of the approach to landing. At all times in rapid climb and
descent it will lag a little behind the correct reading, as there is little
vibration in a glider to overcome friction in the bearings. A gentle
tap may overcome this, and often causes a sudden change of 50 or
100 feet. Don’t overdo this, or you may qualify for the unpopular
‘Woodpeckers’ Club’. You can probably guess what the qualifica-
tions are for membership!

Variometers

The variometer is a sensitive rate-of-climb indicator. As the glider
climbs, it moves into a region of lower atmospheric pressure,
and the variometer measures the rate at which this pressure is
changing.

A heat-insulated air container is part of the instrument, and the
standard one used is a half-litre thermos flask (just under 1 pint).
As the glider goes up, it is moving into a region of lower air pressure,
and air leaks out of the container. As it descends, air flows in again,
This flow is used to work the instrument.
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What is most needed in a good variometer is that it should give
an immediate response to an up or down current. It should not, for
example, build up pressure after a rapid climb (such as a winch
launch) continuing to show Up long after the glider has started to
sink.

The Horn, vane-type variometer can be made very sensitive to
small rates of climb, and can also be designed with what is, in
effect, a ‘variable leak’ to avoid building up misleading pressure
differences.

The Cosim, peliet-type, indicates climb by a green pellet rising
alongside a scale, and sink by a red pellet.

Electric variometers
These have been in the experimental stage for some years, but are
now coming into more general use.

The air-flow to and from the container changes the resistance of
two detector elements in an electrical circuit. The current flowing
in the circuit is displayed on an ammeter dial calibrated in units
of climb and sink. The range of the readings can easily be altered by
changing the circuit slightly with a switch.

The air-flow is not needed to do mechanical work to move a
pointer as in other types, so an electric variometer can be made which
has very little lag.

Total energy variometers

The normal instrument shows the rate at which height is changing,
but does not allow for temporary increased losses or gains of height
due to increases or decreases of speed.

A total energy variometer ‘irons out’ changes in variometer
readings solely due to changes in air speed. These changes are
almost unavoidable in rough rising air, when the corresponding
climbs and dives appear in the readings of a normal variometer.
The latter will not give a true picture of the best points if the speed
of the glider is changing there.

The total energy variometer, however, shows the combined effect
of change of height and change of speed (i.e. change of total potential
and kinetic energy). This is done by using a venturi tube mounted
near the pitot head, which produces a suction—a drop in pressure of
exactly the same amount as the increase in pressure obtained in the
pitot head to work the A.S.I. This venturi is connected to the con-
tainer of the variometer, and changes in the pressure due to speed
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will cause air to flow in and out of the variometer, so reading ‘Up’
or ‘Down’.

As a result of this, at any instant when the glider is changing
speed, this kind of variometer shows the total sink (or climb) the
glider would have if flying steadily at the speed shown at that instant.

The pressure changes which work a total energy variometer have
also been obtained by having small tubes leading from little ‘blisters’
mounted on both sides of the fuselage, near the nose.

It is necessary to fit the system with a drain cock, to prevent
water being drawn into the instrument. This is likely to happen
during descents in heavy rain; opening the tap will protect the
variometer, which will then work without the total energy refine-
ment.

Compass
A compass is needed to find your direction when in cloud, or on a
cross-country flight.

A great deal of the time that you are in a glider is spent circling,
and a compass cannot be expected to show the direction you are
pointing all the way round, unless the turn is very slow indeed.
However, a modern type of compass, in which the moving part is
pivoted on a fixed axle instead of on a point—the Cook compass
—goes a long way to overcoming this difficulty.

Errors of the compass may be numerous; one of them—*‘Mag-
netic Variation’—is at least a definite thing which can be allowed
for.

Magnetic North in Britain at present varies from about 7 degrees
west of true North in the south-east to about 10 degrees in the north-
west. The compass reads from o to 360 degrees, measured round
starting-from north in a clockwise direction, so the simplest way to
deal with the Magnetic Variation when flying in Britain is to
remember that the magnetic compass reads ‘high’ and that you
always have to add nearly 10 degrees to the true direction you had
planned from the map. To take a very simple example: if you want
to fly west, which is 270 degrees true, you will need to fly at 280
degrees on the compass.

Blindflying instruments

Instruments are essential to enable a glider to be flown ‘blind’ in
cloud, and there are two different instruments which are used. The
turn-and-slip is the simpler one and can be used alone. Modern
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practice in gliders, as more suitable instruments have become avail-
able, is to use an artificial horizon, with a turn-and-slip as a reserve.

Both these instruments use a gyroscope, rotated by an electric
motor. Dry batteries are used for the turn-and-slip; heavier accumu-
lators are usually needed for the horizon.

Turn-and-slip indicator
This shows you the rate at which the glider is turning, and also
whether the turn is being properly made.

The spinning gyroscope is mounted in a little cage, and held by
springs so that it rotates about a horizontal axis pointing left and
right. As the glider—and hence the instrument—turns, the axis of
the gyroscope is turned about a vertical axis in the glider. The rotor
‘resists’ this and starts to precess, that is, to rotate about an axis at
right angles to the other two. As a result, the little cage is tilted over
to one side, operating a pointer which shows TURN.

The slip or skid part of the instrument is much simpler, and
consists either of a pointer connected to a kind of pendulum or of a
steel ball in a curved glass tube filled with liquid. When the glider is
flying straight and level the ball is naturally in the middle. In a
properly made turn it should stay in the centre.

Artificial horizon

The display of this instrument consists of a little model aircraft
fixed in the centre of the dial and, behind it, a movable cross bar
which represents the horizon. The horizon bar is linked to a heavy
gyro which is suspended in gimbals with axis vertical, and is always
maintained in the same position in space.

The movement of the little aeroplane (fixed to the instrument,
fixed to the glider!) relative to the horizon bar shows both the nose
of the glider and the angle of bank just as they would be seen in
clear air.

The artificial horizon is much easier to learn to use than the
T. & S. Indicator and makes accurate instrument flying possible,
but it has disadvantages which make it inadvisable to rely on this
instrument without having the T. & S. installed as well. In most
models, tilted too far, say over 45 degrees, the horizon bar topples
and takes several minutes to get itself back working again. The
moving parts are caged by a special knob when not in use; this is
essential when the glider is taking off and landing, or doing aero-
batics.

c
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Barographs

The purpose of a glider barograph is to give a record of the altitude
at any time during the flight, and it is calibrated to read in feet up to
20,000 or 30,000. Barographs for gliders are similar in principle to
those which are used to show a curve of atmospheric pressure; a
pointer traces a curve of varying pressure on a drum which is
rotated by clockwork.

As there is a chance of the ink’s freezing in a very high
flight, the trace is usually made by a stylus resting on a smoked
chart.

A barograph chart of an interesting flight is always worth
having, and is needed for any test or record in which altitude has to
be certified.

Oxygen

As you climb to great heights, the air pressure steadily reduces, and
it is quite possible in a glider to reach the stage when you can no
longer absorb enough oxygen by normal breathing.

Lack of oxygen has at first similar effects to those caused by
excess of alcohol. The pilot feels pleased with life and thinks he is
doing very well, but he gradually gets more and more ineffective and
eventually becomes unconscious.

You must have special oxygen breathing apparatus if you are
expecting to spend any length of time above 10,000 feet. The air
you breathe must be enriched with oxygen in increasing quantities
up to the height of about 40,000 feet, above which even pure oxygen
will not be absorbed in sufficient quantities to keep you alive. A
pressure cabin is needed above this height. Several pressure-cabin
gliders have been designed, but up to the time of writing none has
been flown.

A popular system is that of the open circuit, continuous-flow
type, such as that made by Normalair Ltd., of Yeovil. This consists
of a cylinder of compressed oxygen, a flow selector on the instru-
ment panel, and a mask with a rebreather bag into which the
oxygen is fed.

When breathing IN you inhale oxygen from the bag and supple-
ment it by air drawn in through a vent hole. When you breathe
ourT, the first part of the exhaled air, which has a large proportion
of unused oxygen, is captured by the bag and the rest of the gases
are blown out through the vent. During this exhalation a further
supply of oxygen is collecting in the bag.
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A system which has certain advantages at greater heights is the
diluter demand oxygen system.

In this system a good face-to-mask seal is essential, as the
principle is that the slight negative pressure as you inhale opens a
valve, which automatically supplies oxygen and air in the correct
proportions according to altitude. You breathe out to the atmo-
sphere through a valve on the mask, which does not admit any air
when breathing in.

Parachutes

Some people are surprised to see a glider pilot wearing a parachute,
but it is now a standard piece of equipment for any serious flying.
Although it is most unlikely that a parachute will be needed, there is
one most important eventuality against which a parachute is carried
as ‘insurance’. This is the chance of structural failure, which could
be caused either by a particularly fierce thunderstorm or by a
collision.

A parachute is not usually worn for short flights round an
aerodrome in a training glider, but is always carried in a high-
performance glider. It is worn on your back and fits into the special
recess in the back of the seat. It is simple enough to use—get well
clear of the aircraft and then pull the rip-cord firmly. The bag will
spring open, the little pilot parachute will pull out the main canopy,
there will be a jerk and you will be hanging upright in your straps.
As you approach the ground, keep your legs together and when your
feet hit the ground, relax and roll over sideways.

The chances that you will ever need to use your parachute are
very small indeed, but if the day does ever come, you will be very
glad indeed that you have got it with you!

Trailers
A trailer is a necessary part of the equipment of every high-perfor-
mance sailplane. When dismantled, each glider fits into its own
trailer, wings and tail down the sides, and fuselage in the middle.
Glider trailers have two wheels, and the chassis and towing
arrangements are similar to those of the normal caravan—a 2-inch
ball-hitch, over-run brake, and fittings for lights.
Some simple trailers are of open design, something like a boat
trailer, but most trailers used in Britain are covered in plywood
or hardboard. This gives protection to the glider, which may
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spend a good deal of its life in its trailer when not actually being
flown.

Rigging and derigging
A modern glider is designed so that it is easy to take it from its
trailer and put it together, or to dismantle it.

The fuselage can be rolled out on its wheel, with a handling bar
fixed near the tail end. Each wing can be carried by two people.

The Olympia was one of the first gliders to set good standards of
easy and quick rigging; it can be assembled by three people in less
than 10 minutes. The wings are hinged to the fuselage by two
pins pushed through fittings at the root ends. Next the tips are
raised, bringing the two ends of the spars together. These are then
united by screwed taper bolts. The aileron and brake controls are
connected by quick-release ‘pip’ pins.

The tailplane is held down by a screwed bolt in the centre, and a
pip-pin connects the elevator control.

Fairings in the centre section and in front of the tail-fin complete
the job, and, after a careful ‘daily inspection’, your glider is ready
for use!

Building a glider

Glider construction may sound a very ambitious undertaking for
an amateur, but assembling a glider from a kit is quite possible
for the handyman. For some years now, Slingsby Sailplanes Ltd.,
of Kirbymoorside, Yorkshire, have supplied kits of parts to enable
amateurs to construct their own aircraft, and a number of gliders
have been built in this way.

These kits are arranged so that anyone who has reasonable
skill as an amateur with tools can build the aircraft. All the major
structural details such as spars, frames, and ribs are built by skilled
aircraft workers and arrive with the kit complete and ready to
assemble into the components. Perhaps two-thirds of the work of
building the glider has been done in the kit; the work required by
the builder is the final assembly of each main component and its
fabric covering and treatment. The jigs required have to be built by
the constructor but these are fairly simple, and are described in the
instructions.

No particularly specialized tools are needed; the essential ones
include—for woodwork—plane, chisels, tenon saw, spokeshave,
hammer, screwdrivers, hand drill and bits, pincers, pin-punch.
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There is very little metal work to do, but the following will be
needed—hacksaw, pliers, set of spanners.

You will also need an oil-stone, try-square, spirit-level, plumb-
line, rule in inches and millimetres, and cLamps (and more clamps).

Contents of the kits

Fuselages—frames, bulkheads, fin spars and fin ribs, complete
and assembled with fittings. Formers, bearers, laminations, etc.,
ready made. Longerons, stringers, and members cut to size. Fittings
required in the final assembly. Plywood and fibre-glass skins rough-
cut to size ready for fitting. Cables and control components. Bolts,
nuts, screws, washers, etc. Glue and hardener. Fabric for covering.
Finishing for cockpit.

Wings—spars, sub-spars, and formers, complete and assembled
with fittings. Ribs ready-made, members, and stringers. Fittings.
Plywood skins rough-cut ready to size for fitting. Fibre-glass fairings,
control cables and control components. Bolts, nuts, screws,
washers, etc. Glue and hardener. Fabric for covering.

Tail units—details much the same as for the wings.

Glue and glueing
As nearly all the components are joined together by glue alone, it is
vital to understand the proper use of glue.

The glue supplied with the kits is Aerolite 300 or 306. Aerolite
306 is a white powder which, when correctly mixed with water,
becomes Aerolite 300, a clear treacly liquid. This glue is a synthetic
resin, a kind of plastic which remains liquid until it is brought in
contact with a catalyst or hardener. The usual hardener is a mauve
liquid; there are other hardeners coloured green (faster) and amber
(very fast).

Joints must be made so that they fit. If they do not they must
be chiselled, sandpapered, filed and planed until they really do fit.
When you are making a joint, the glue is applied to one surface
and the hardener to the other. If the joint is between spruce and
plywood it is preferable to apply the glue to the spruce and the
hardener to the plywood.

As soon as the glue meets the hardener, setting begins. The
surfaces are brought together in the right position and pressure
applied until the joint has set. At 60°F. with the mauve hardener
this takes five hours. The wood surfaces must be clean; after sand-
ing don’t even touch the surfaces with your fingers. When glueing
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plywood it is especially important to sand the surface thoroughly to
make a good joint, as the process of manufacture tends to close up
the pores of the wood.

Applying pressure for glueing

The pressure required to hold the parts in contact while the glue is
hardening is not very great, but it is essential that the surfaces
should be in close contact over the whole area to be glued. There are
four main ways of ensuring this:

(i) G-clamps—these are available in various designs and sizes and
are suitable for fixing members to frames and holding splices in
members.

(ii) Nipper clamps—these are small spring clips, obtainable from
Slingsby Sailplanes and other sources, and are used for clamping
gussets and small section members.

(iii) Weights—can be used for applying a static load to a joint and
should be used only for small parts such as gussets.

(iv) Tack strip—is used for clamping ply-panels and fibre-glass,
and you will need a great deal of this. Pressure is applied by small
nails which are hammered into the joint through a thin strip of
wood about § in. X } in. section.

When the joint has hardened, the wood is pulled off and the nails
withdrawn.

Splicing

When it is necessary to join wood members or plywood, this must
be done by means of a splice. This splice must never be less than 12
to 1.

In ply the veneers form a useful guide to the accuracy of the
splice, as it can easily be seen if the ‘contour lines’ they form are
straight or not.

During splicing care must be taken to see that full wood-to-
wood contact is obtained over the entire area of the splice.

A well-made splice has the same strength as the material; a
badly made splice cannot be relied on to have any strength at
all.

The making of ‘Min’

My own experience in woodworking until a few years ago had been
mostly in such jobs as making bookshelves and simple fitted
furniture for my home, and I tackled my first glider construction
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job with some misgivings. These later turned out to be quite
unjustified.

This job was to build a T.21 two-seater at a public school, with
about a dozen boys, aged 14 or 15 years.

We had the advantage of a large workshop, with heating, and a
very complete set of woodworking tools. We started with the kit
for the rudder, because it is fairly simple and does not take many
hours. Further, the constructional features include examples of the
method found in the larger and more expensive components such
as the tailplane and mainplanes. Progress was checked by a B.G.A.
inspector, who was shown parts of the structure (such as plywood
boxes) before they were closed in.

During this assembly we learned a good deal about wooden
aircraft construction for a very small outlay. As we came to under-
stand glueing methods, accuracy of assembly and alignment,
importance of grain direction, selection of timber and plywood,
and the locking of nuts on bolts and things of this nature, we
became more fit to tackle the slightly more elaborate structures, the
tailplane and elevator.

After that we were ready to undertake the much bigger job of
the fuselage assembly. With the drawings and a schedule of the
stages we were able to puzzle out the sequence of operations and
eventually had the satisfaction of getting this large structure off its
wooden framework jig.

In our case, at this point we were lucky enough to have the
wings presented to us, ready assembled ‘in the white’, i.e. finished
ready for fabric and dope.

To complete the aircraft we had to fix the fabric to all com-
ponents where required, and to finish the treatment with dope.
In all good painting jobs most of the work is in the preparation of
surfaces, and we all wore our fingertips away with hours of rubbing
with wet-and-dry emery cloth.

The final stage was to spray on a flame-coloured dope; with the
School crest on the side the glider was at last complete.

After careful weighing to establish the position of the centre of
gravity, a B.G.A. inspector gave the official certificate of airworthi-
ness and we were ready to fly.

I made the first flight with ballast in the second seat, just a climb
to about 50 feet and a glide straight forward. After that circuits
were flown, and a dive to the safe maximum speed of 92 knots. She
was named ‘Min’ in a televised ceremony in which she had her nose
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sprayed from a soda syphon, and the fifteen constructors were soon
learning to fly her. We had all gained a lot of pleasure from the
year and a half’s work on the undertaking, and had much more
appreciation of what there is inside a glider and how it is designed
and made.



3. First Flying Lessons

After some time on the field, helping others to fly, your own turn
to fly will come. Your first flight will probably be in a T.21, the side-
by-side two-seater of 54 ft. wing-span in use in most clubs in Britain.

This first trip will be ‘air experience’ with the instructor flying
the glider. You go as a passenger and get used to the feeling of being
in the air, hearing the noise the aircraft makes, and seeing the
attitude of the nose in flight. You sit next to the instructor and can
easily talk to him and see what he is deing. The controls are dupli-
cated, the two sticks and two pairs of rudder bars move together—
one set of instruments can be seen by both pilots. The cable release
and brake lever may or may not be duplicated.

Step in over the cockpit side, preferably on the side with the
wing-tip on the ground. Step on to the seat and then sit, the stick
between your legs (this is possible for a girl in a skirt, but easier in
trousers). Cushions may be needed for comfort, including one,
sometimes, behind your back so that you can be sure of reaching
the rudder pedals easily. Fix the harness which holds you firmly in
your seat.

The cable arrives—it has been brought to you by other volunteer
members who are working so that you can fly!

Cockpit check

The cockpit check is a very simple affair compared with that before

taking off a large airliner—the check of which may take several
41
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hours, whereas in a glider it takes less than a minute. It is, however,
just as important that it should be regularly and conscientiously
made.

First the wing will have to be lifted and the glider held level by
the member who is going to run with the tip at the start of the
launch. Then:

(i) Harness—should be done up!

(i) Controls—check for correct operation in the right sense.
Give full movement and look at the control surfaces to see if they
are operating. Elevator—aileron—rudder. If you cannot see these
surfaces when strapped in, ask a reliable member to check for you
as you move the stick and pedals.

(iii) Undercarriage—there is usually nothing to be done. The
main purpose of this check is to remind yourself of the type of
landing gear in the glider you are about to take off, so that you
don’t forget to take any necessary action after leaving the ground if
the undercarriage has to be dropped or retracted.

(iv) Brakes—check the operation and make sure that they are
locked before take-off. Numbers of pilots have taken off with
brakes closed but not locked. As soon as the glider gains speed
unlocked brakes are likely to suck open; this is often not noticed
by the pilot and may lead to a dangerous situation when the glider
fails to climb normally. The spoilers of the T.21 do not need lock-
ing, and are kept closed by a spring.

(v) Cockpit cover—is it locked? If it is not, it may quite likely
blow off in flight. Apart from the obvious discomfort, it may cause
damage to the tail as it blows away. This check may apply to a
T.21, as there is a version with a removable canopy.

(vi) Instruments—the altimeter should be set either to zero or to
the height of the aerodrome above sea level. The former is the
appropriate one in the case of a training flight round an aerodrome.

(vii) Trim—check operation of tail-trimmer and set for take-off;
in the case of an aero-tow it will be set well forward. Check that the
weight of the pilots is between the limits given on the placard in the
cockpit.

(viii) Release—the cable should not be attached until the other
checks have been completed. The holder of the cable says, ‘Open’,
and you pull the knob so that he can put the ring in position.
When he has it in position he says, ‘Close’, you let go of the knob,
and the cable is secured.

Check that the small ring is free to rattle. If it is bent out of
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shape it may jam and fail to release. Check the back-release action
by getting your helper to pull the cable backwards until it comes
off. Have the cable put on again.

You are now ready to take off (assuming the checks were satis-
factory), and need another helper (or the same one!) with a signalling
bat or lamp. You ask him: ‘Al clear above and behind 7

It is not safe to take off with another glider landing close by.

(i) It may not keep straight if flown by a pupil and may even
fly across your take-off path.

(ii) You may not be able to keep straight yourself on the take-off,
and may collide with the other glider.

(iii) You may have to abandon the take-off and land to one side
or the other. It will be dangerous to do this if someone is landing
just behind you.

If all is clear, the first order to the signaller is ‘Take up slack’.
The winch or car starts slowly, gathering up any slack in the cable,
so that it can then accelerate away without any snatch or jerk.

When the slack has all been taken up and the glider is just
beginning to move forward, the order ‘All out’ is given, and you
are towed away.

Signals may be given by bat or signal light. A bat is waved
below the horizontal for ‘Take up slack’, and above the head for
‘All out’. It is held straight up above the head for ‘Stop’. If two bats
are used, one is waved up and down for take-up slack, and both
together for all out. They are both held straight up for stop. If
lights are used, a slow flash is given for take-up and a quick flash for
all-out. A steady light means ‘Stop’.

You now accelerate forwards along the grass or runway and
float off the ground. You will notice the ground appears to drop away
rapidly beneath you as the instructor raises the nose and puts the
glider into a steep climb. You won’t be able to see much in front of
you during the climb, except sky, so look over the side and try to
spot features on the ground below. When you reach the end of the
field, and seem to be almost above the winch, the nose will be put
forward, the cable dropped, and the glider will then be in free flight.

So far you will have been flying at about 40 to 45 knots (55 is the
maximum allowed for a T.21 on the launch), and the speed will now
be reduced to about 35 knots. The windscreens will protect you from
the main ‘blow’, but you will feel quite a strong air-flow rushing
past. Apart from this, there will be very little feeling of forward
speed, as by now the ground is about 1000 feet below you.
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There may be some feeling of up-and-down movement. A glider
does not always ‘glide’ smoothly along like a sledge on perfectly
smooth snow. Unless it is an especially calm day you may feel some
invisible ‘bumps’ such as you would feel in a small boat on waves or
in a car on humpbacked bridges. You can’t see the bumps coming, so
don’t be surprised if, instead of a bump up being followed by a
bump down as on water-waves, you feel perhaps three up followed
by two down. You will not be taken for your first flight on a rough
day, but there are days when it feels almost as if you are falling
through ‘holes in the air’—formerly described by the quite expres-
sive term ‘air pockets’.

Next the glider will be turned one way or the other, eventually
to return near the start for a landing. You will not be surprised to
find that this is done by leaning the aircraft over to the side to which
you want to turn; you have done this yourself many times before-
hand on a bicycle.

Don’t try to keep your head level with the ground, but let yourself
lean over with the aircraft, so that you are still upright in your seat.

If you don’t find any upcurrents, you will reach the ground again
after four or five minutes. When you are down to 300 or 400 feet
you will see that your pilot has got you quite near the landing point.
After a final turn about the height of tall trees, you will glide in
over the aerodrome boundary and see the ground coming upwards
to meet you. You will now seem to be moving much faster and,
after skimming the ground for a short distance, you will feel the
wheel touch the ground and the glider will soon come to rest. One
wing will then tip gently over sideways to the ground. After landing
you stay strapped in until the ‘ground crew’ arrive to help move the
aircraft.

The first part of your first flying lesson is over. However, most
clubs give two or three training ‘circuits’ in succession, so, when
you have wheeled the glider back to the start with one or two
helpers, you may hope to get in again for another flight.

This time you will have the chance of flying yourself for a fair
part of the flight. The take-off and landing will be done by the
instructor.

You will probably be asked to do the cockpit check yourself—
the various items are repeated aloud—and you will give the instruc-
tions to the batsman. These instructions are given only by the pilot
and not by any bystander, with the exception of ‘Stop’ which can
be given if necessary by anyone. If the ‘Stop’ is given by someone
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else, you should immediately release the cable, to make sure of
stopping in case the winch driver does not see the signal in time.

Effects of controls

After release at the top of the launch, the instructor will show you
the effect of the controls. Look ahead at the horizon, and watch for
movements of the nose of the glider. If you press the stick forward,
the nose will go down and the speed will increase, you will feel
more air-flow, and hear the glider making more noise. As you ease
the stick back, the nose will come up and the speed will decrease.

This control is quite sensitive, and the faster you go the more
sensitive it becomes. You will have felt the same effect on the
controls of an ordinary bicycle.

After having tried this, you will try the effect of moving the stick
sideways. You remember that this controls the aircraft ‘in roll’, i.e.
enables you to keep the wings level or to tip the glider over to one
side or the other. Pushing the stick to the left pushes the left wing
down and raises the right wing; stick to the right pushes the right
wing down and raises the left wing.

As you have dual controls connected together, it is important to
know which of you is actually flying the glider. When you are to do
the flying yourself, the instructor will say, “You have control,” and
lift his hands up well above the controls. When he wants to take
control again he will say, ‘I’ve got her,” and you should take your
hand off the stick.

The stick should be held gently in your right hand. Even if you
are normally left-handed, you should learn to fly right-handed, as
there are several other controls to be operated from time to time on
your left-hand side.

It is obviously impossible for you to work the elevator while the
instructor works the ailerons, so you will now have to have entire
control of the stick to try to keep the glider straight and level at a
constant airspeed. If you cannot feel exactly when you are level, try
checking with a quick look towards the wing-tips to see if they are
both the same height above the horizon. If the glider starts turning
in one direction it is almost certainly because the wing on that side
has been allowed to drop.

You will also be shown the effect of the rudder. You will see
how pushing on the left foot makes the nose slide to the left, and
the same action on the right makes it slide to the right.

As the nose slides to the left you will sense the glider skidding



46 TACKLE GLIDING THIS WAY

sideways, and will feel the air blowing on your face from the right.
This sideways air-flow from the right can be corrected by applying
rudder on that side. The main use of the rudder is to correct these
sideways movements of slipping or skidding, and it is a mistake to
think of the rudder as the main turning agent. It is rarely used on its
own, but almost always a little application of rudder is needed in the
same direction as a sideways movement of the stick.

There is no need for intense concentration. Some people seem to
have the feeling that if they relax for a second the glider will immedi-
ately turn upside down! In fact the glider is quite stable, and will
probably fly itself better without your hand on the stick on a calm
day. You will soon learn to ignore very small irregularities in the air,
which are dealt with by the natural stability of the glider. Don’t
waggle the stick about all the time, but try to make smooth, definite
movements as required in the right direction. After a few lessons
the movement in the correct sense becomes an automatic reflex
action.

Flying straight and level

You should soon be able to achieve this. Looking well ahead at a
fixed mark near the horizon, try to control your vehicle in all three
dimensions in which it moves.

(i) Keeping the wings level. If the left wing drops, move the
stick gently to the right and apply a little right rudder. When the
response begins to be felt, start centralizing the controls, so that
when the aircraft is level again the controls are once more central.
Carry out these movements to the left, of course, if the right wing
drops.

(ii) Pointing in the right direction. If the nose swings to the right,
it is probably because the right wing has dropped a little. You need
to apply a little left bank and left rudder until you are almost
pointing back on the mark, and then straighten up and centralize
once more.

(ili) Keeping correct airspeed. Judge the attitude of the
glider by where the nose or windscreen cuts the horizon. If the
nose begins to move up on the horizon, ease the stick forward a
very little and try to hold the nose at a slightly lower angle. When the
attitude is steady, check the airspeed by the air-flow on your face,
and the noise and the Airspeed Indicator. Beware of ‘chasing’ the
A.S.I. with the stick; you will find it very hard to attain a steady
speed by this means. The instrument can be valuable, however, in
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giving you a check on your speed when you are flying at a steady
rate.

Medium turns

In order that you can be actually flying the glider yourself as much
of the time in the air as possible, your instructor will probably
already have told you to push one wing down a small angle and
hold it there, and then later to level off again and you will have
found yourself staggering round the aerodrome circuit in a series of
swoops. It is now time to start doing some properly controlled
steeper turns, finishing in some definite direction.

Before starting any turn always have a good look round. The
commonest cause of accidents on the roads is turning right without
giving proper warning. In the air you are also not alone. You are
not quite so likely to run into anyone else, but as the penalties for
even a slight collision are so much more severe, you cannot be too
careful about this point! Always make it the routine first part of
every turn—-Is it clear to turn? Am I going to cut across the path
of another aircraft?’

To take a corner on a bicycle, it is essential to lean over to the
side of the turn. For efficient high-speed turns in a car it is necessary
to have the road banked. The higher the speed and the sharper the
turn, the steeper is the angle of bank needed. On a motor-cycle you
can even find a suitable track to make a vertically banked turn—
such tracks are used in the ‘Wall of Death’ stunt.

In any kind of vehicle, for a certain rate of turn at a given speed,
there is only one correct angle to bank. In the air you have the
advantage that you can select just the amount of bank you need.
You should never feel the uncomfortable sideways force that you
experience in a car when cornering too fast for your angle of
bank.
You should learn to do a turn in three parts, going in, staying
in, and coming out.

Going in. Look round; then in a left turn move the stick gently
to the left, together with a little rudder in the same direction, until
you have the required angle of bank.

Staying in. Keep the angle of bank constant with the ailerons.
Keep the nose in the correct position on the horizon with the
elevator. Prevent slip or skid with the rudder.

Incorrect use of the rudder will mean that the glider travels
partly broadside through the air; you then feel an air-flow in your
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face from one side or the other. Correct this by using rudder on the
side the draught is coming from.

Look round frequently during the turn.

Coming out. Use the stick and a little rudder to take off bank.
As the aircraft becomes level, centralize the rudder and stick and
use the elevator to keep the airspeed correct.

To fly well, either straight or in turns, you must become horizon-
conscious. It is no use looking close in front of you when trying to
drive straight a motor-mower or a tractor; you must look at the far
hedge. In a glider you must transfer your attention and focus to the
horizon, and not concentrate on the instruments or the details of
the nose. Beginners who have not learnt to do this often ‘see the
horizon tilting’.

This feeling is understandable, for your sense of balance can
tell you little difference between flying steadily in a properly made
turn and flying straight and level. (Except for a slight increase in
pressure from the seat.)

Keeping your eyes on the horizon, you soon get used to the
proper interpretation of the horizon’s always being level, with your-
self and the glider tilted over at various angles.

In a good turn a point in front of you in the glider—for example
a part of the windscreen—should slide uniformly along the horizon,
neither rising up into the sky, nor boring down into the scenery
beneath.

Stalls

The lifting force needed to support a glider at different speeds is
obtained by moving the wings through the air at different angles. If
the angle to the air-flow is increased more and more, the lift will not
go on increasing indefinitely. When a certain angle is reached the
lift suddenly decreases and the drag gets much bigger.

What has happened is that the air is no longer flowing in steady
streamlines past the wing surface, but has broken away from the top
surface into an irregular series of eddies. The wing has stalled.

If you gradually pull the nose up and lose speed, the controls,
particularly the ailerons, will become very ineffective. You may feel
some slight buffeting of the tail behind you, and eventually as the
stall is reached the nose will drop quite sharply. As the glider dives
it will regain speed and unstall itself, and you can regain normal
flying attitude. If you keep the stick back another stall will happen,
possibly much more violently than the first.
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So there is no particular skill needed in practising stalls! The
point is that 100 or 200 feet may be lost in a stall, so there must be
no question whatever of stalling accidentally within 200 feet of the
ground. If for any reason you find yourself flying too slowly, the
glider may become stalled, and it is important to recognize the onset
of a stall and to correct it.

Spins

If both wings are stalled equally, then the glider will unstall itself
straight ahead, but in the case of a partly one-sided stall, there is the
possibility of a spin developing.

One error in correcting a stall is to try to raise a wing which is
falling by the normal use of ailerons.

Suppose the left wing is falling, then stick to the right will raise
the right aileron, slightly reducing the steep angle of this part of the
wing. The left aileron will go down, further increasing the angle of
the already stalled wing. The effect then will be that the left wing
becomes more stalled and the right wing less stalled. The glider will
fall round and down to the left, the right wing will swing round and
travel through the air much faster than the left, increasing the
difference between the lift on the two wings. You now have condi-
tions for the stable ‘spin’, in which the glider makes a steep spiral
descent, losing height rapidly.

The most likely way to get into a spin—and with careless flying,
people do get into spins accidentally—is to have the glider already
swinging round in a turn, the airspeed getting slower and slower,
and more and more rudder being applied. As the nose drops, and
the speed of rotation increases, the natural thing to do is to pull
back the stick to bring the nose up.

As this ‘natural’ action will merely make things worse, it is
necessary to practise the correct action, which should be learnt by
heart—‘Full opposite rudder—slight pause—stick steadily forwards
until the spin stops. Centralize rudder, and ease out of the resulting
dive.’

Your training will probably concentrate on dealing with incipient
spins; that is, in recognizing that a spin is just starting, and stopping
it quickly by the correct action before it has time to develop fully.
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4. Up to Solo

The launch
Training flights start for most pilots in this country with a car or
winch launch, so I shall leave the description of how to do bungey-
launches and aero-tows until later in this chapter.

A car launch can be divided into five stages—ground run, take-
off, initial climb, full climb, and release.

(i) Ground run

As the ‘all-out’ is given and you begin to move forwards, for the
first few yards the wing-tip runner will be able to keep your wings
level. After he leaves you, unless the wind is quite strong, you may
have to make firm, coarse movements of the ailerons and rudder to
keep the glider rolling straight and level. Application of rudder
should be used firmly to keep you straight; when the wheel is still
on the ground the rudder really will make you change direction,
not just make you slip or skid as when in the air.

The glider may have been resting before the take-off with its
tail on the ground, or more likely with the nose forward and the
skid on the ground. In either case the object is to get yourself rolling
smoothly forwards on the wheel alone. You do not want the skid
rubbing on the ground in front; with the nose in this position

50
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enormous speed will be needed to get you off the ground. You do
not want the tail-skid dragging on the ground behind; in this
position the glider is likely to float off the ground with the nose up
in the air, going much too slowly.

(ii) Take-off

Having got the glider rolling steadily along on the wheel alone, you
wait until the speed has increased enough for the glider to float off
the ground on its own in this attitude,

(iii) Initial climb

On floating off the ground, you do not just pull the stick hard back
and rocket upwards! That is the only definite statement about stick
positions I shall make, Whether you have to push or pull depends
on the type of aircraft and on various factors in the same aircraft
from flight to flight. The plan of what you are trying to do, however,
can be quite clearly stated. It is to increase the angle of climb as
quickly as is safe, allowing for a sudden loss of power.

The most likely cause of loss of power is a cable break. As a
cable break when climbing steeply may involve a loss of height of 100
feet while regaining speed, it is obvious that you should not be
climbing steeply until you are at least 100 feet up.

@iv) Full climb

The stages so far into which I have divided the launch all pass
smoothly from one to the other, and so, by 100 feet, the climb
should have been progressively steepened to the angle which it is
hoped to hold to the top of the launch.

During the climb, the aircraft is kept straight by keeping the
wings level, except sometimes in the case of a slight cross-wind. In
this case, if the wings are kept level, then it may be quite all right for
the glider to drift a little sideways, but the cable may drop well
away from the runway. If it is essential to avoid this, it can usually
be done by keeping the windward wing down a little throughout the
launch.

The speed is mostly decided by the speed the car is travelling
and, of course, the speed of the wind. However, increasing the angle
of climb has the effect of increasing the airspeed of the glider, as it
then travels faster round the arc of a circle with the car at its centre.
The speed must not be allowed to get too fast, as heavy loads may
be put on the aircraft. In extreme cases in which the maximum
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placarded speed is being exceeded, you must release and abandon
the launch, and not rely on the emergency ‘weak link’ in the cable
which is provided as a safety precaution.

If the launch is a little too fast, it is quite a common thing to
experience a rhythmical pitching or bucking towards the top of the
launch. This can usually be stopped by easing the stick forward a
little and holding it steady there. It is difficult to correct the effect
with rhythmical movements of the stick—this almost invariably
makes things worse!

(v) Release

As the car slows down near the end of the runway, you feel a
sudden reduction of airspeed. Now is the time to lower the
nose to the usual flying attitude, and then release the cable. You
should have been flying with your left hand close to the yellow
knob, so pull it firmly twice, to make sure the cable has gone.

Winch launch

There is very little difference from the pilot’s point of view between
a winch and a car tow. Anyone who has learned to fly on one type
of launch will quickly learn the other method.

The chief differences are at the beginning and the end. The
winch gives a much greater acceleration at the start than the car.
In a car launch it is obvious when you reach the end, you can feel a
sudden slowing down. It may be a little more difficult at first to
know when you have reached the top of a winch launch. You
cannot always see the winch during the climb, but you can see some
landmark on the ground to one side, level with it. Towards the end,
the rate of climb will be much reduced, and the downwards pull on
the nose will increase. A good driver will shut off power to tell you
when to release.

Cable breaks

A cable break during a winch or car launch is easily recognized.
There is a sharp cracking noise, the aircraft jerks, and the airspeed
begins to fall off.

The first thing to do is to lower the nose quickly to a safe
attitude, build up normal speed again, and fly forwards in normal
flying attitude.

The second thing is to release the remains of the cable. It is
essential to do this, as there is no means of telling whether you
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have only a foot or two of cable hanging from the nose, or perhaps
anything up to 1000 yards of it.

The third thing is to decide where to fly next. This depends on
the height you have, and the size of the landing ground.

The decision may be quite easy. If you are only 50 or 100 feet
above the ground, go straight ahead, using brakes as necessary. If
you are above 400 feet, there should be no difficulty in doing a
normal circuit, unless the wind is very strong indeed.

The more tricky decision has to be made when you are too high
to land straight ahead in the aerodrome, but in doubt whether you
are high enough to do a circuit. In this case turn left (or right), and
then while flying cross-wind decide either to turn back again into
wind and land straight ahead, or to turn on left and complete a
circuit,

A similar problem occurs when passing traffic lights at cross-
roads in a car. You approach at green; will the lights change to
amber? If they change well before you get to the line, then you
clearly must stop before you get there, and will not go across. If you
are a good half-way over before they change then there is again no
doubt, and you should get over safely. The tricky decision is the one
that has to be made quickly when the change happens just as you
reach the line: are you to stop quickly, probably just beyond the line,
or to go on and just get across? (This is complicated by the fact that
the cars the other way will probably start before the green light!)

Every time you pass traffic lights in a car, you rapidly pass
through these stages. Every time you climb on the launch in a glider
you quickly pass through stages when different action will have to be
taken if the cable breaks.

Approach planning
In your first few flights, after you have practised any special exercise,
your instructor will probably have told you roughly where to turn,
and arranged that you arrive at about the right place for a landing.
As soon as possible you will want to start planning this yourself.
You will not get very far if you try to fly a glider ‘by numbers’,
such as (1) turn left at the church at 600 feet, (2) fly down the main
road to the garage, (3) turn left again, (4) after 20 seconds ease the
stick back gently to land. Every approach is different from the
previous one, and although good circuit judgment only comes with
practice, you will find it a help to have some general principles to
go on.



54 TACKLE GLIDING THIS WAY

One basic fact to bear in mind is that, although it is compara-
tively easy to lose height in a glider, it is not possible to gain height
quickly at any time at will. You must fly within gliding distance of
the field; there must be no question of undershooting.

For beginners, the ‘45 degrees angle rule’ is a help in this connec-
tion. You do not have to keep within the boundaries of the field if
you are at a good height; by this rule, at the height of one mile (5280
feet), you would allow yourself a mile distance from the aerodrome.
It is not hard to judge such an angle, but remember that this rule
alone will not save you from clipping off television aerials and tops
of trees.

Immediately after release get your airspeed settled, and then, if
you are not in a thermal, turn about 45 degrees to the right or left.
The correct way will mostly depend on which side it is the easiest to
make the final approach. For instance, the boundary may be less
obstructed on one side than on the other. It is not a good plan to
cross the launch-line later on in the flight.

A good launch to 1000 feet should give some scope for your
training manceuvres and for thermal hunting. If you do find a
thermal, you will drift downwind somewhere near the aecrodrome
boundary, out of other gliders’ way, and in a position to make an
approach and landing if necessary.

The approach planning proper starts by getting yourself at a
height of 500 or 600 feet somewhere near the area marked in Fig.
7. Flying downwind in this area you look at the landing point. If
you think you are too high, you edge out a little to widen the
circuit. If you think you are too low, then you edge a little inwards
towards the aerodrome.

The object is to arrive at a height of about 300 to 400 feet in an
area near the downwind boundary of the field so that you can fly
a ‘cross-wind leg’ from there.

At the beginning of this cross-wind leg you should do three
things:

(i) Increase your speed.

(ii) Disregard the altimeter from now onwards.

(iii) Put your hand on the brake lever, ready to use the brakes

when required.

Again consider your position in relation to the landing ground.
Look down and see if your angle from it is getting shallower or
steeper. If it is getting shallower, you are undershooting, and should
turn in at once and land before you reach the spot you had
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previously planned. If the angle is getting steeper, you are over-
shooting. This can be dealt with by edging the cross-wind leg out a
little, and also by application of brake. A little brake only should be
applied at first until you are quite sure of the steady effect it is
having on you.

In the ideal approach the final turn into wind is made as you
come into the line of your planned landing path. This turn should
be completed by at least the time you are down to 100 feet. Don’t
look at the altimeter at this stage, but judge this height as ‘the
height of tall trees’.
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If the wind is strong, the final leg should be made inside the
aerodrome boundary, but otherwise the turn will have been com-
pleted just before reaching the boundary.

You will now have a steady straight glide for some distance
until you arrive close to the ground ready for the actual touch-
down. The brakes will probably be full open, or nearly so; it is best
not to alter their position during the final stages, except for some
special reason, such as getting too slow, or a bad bounce.

If you reach the line of the landing path very much too high,
then you will have to alter your plan. Turn away from the boundary
a little and fly on past the line. You will then be able to turn back
and approach in a short cross-wind leg as if from a circuit in the
opposite direction. Do not turn your back on the field.

The landing

As you near the ground, keep the wings level, the speed steady,
and look well ahead. Look towards a point about two glider-spans
in front. When you are about the height of the top seat in a bus,
begin to ‘round out’, that is gently to reduce the rate of sink by
steady backwards movement of the stick. Try to keep the glider
flying just above the ground as long as you can. Eventually it will
sink on to the ground in the landing attitude.

When you touch down, you will still be running forward at
quite a speed, so keep straight and level by coarse movements of
the controls—if you allow a swing to develop at this stage you may
find it impossible to stop it as the effectiveness of the controls dies
away.

If you check the sink too late, you will hit the ground in flying
attitude and may bounce off again. If you check too soon, i.e. too
high, then you may find the glider flying too slowly quite a height
from the ground; you will stall several feet up and then be liable to
drop rather hard. If you check too suddenly, then the glider will
rise again away from the ground.

Landing may seem difficult the first few times, but it is an art
that is soon learned with practice.

The secrets of learning to land are:

(i) A long steady glide in, looking in the right place.

(ii) The first gentle checking control movement made in plenty
of time to see the effect obtained, and thus to know whether to
increase or delay further easing back to make the correct ‘round-
out’,
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Effect of wind

Some people find it hard to realize that if the wind is perfectly
steady, then the way the glider flies through the air is completely un-
affected by it. Flight upwind and flight downwind are indistinguish-
able, except by reference to movement of the ground beneath.

A glider flying at 40 knots airspeed on a day with a 30-knot wind
will travel at 10 knots over the ground when flying upwind, and 70
knots over the ground when travelling downwind. This is of course
the idea behind the usual practice of taking off and landing into the
the wind. During this 30-knot day, all the time the glider is in the
air, whatever is it doing, the actual lump of air it is flying in at any
time is drifting in the downwind direction at 30 knots.

Cross-wind landings

It is not possible to land a glider safely when going sideways to a 30-
knot wind. However, landings may have to be made when the glider
approaches the ground in a line not exactly straight into wind, and
consequently with some sideways drift across the ground. This drift
must be eliminated at the instant when the actual touchdown is
made.

One method is to neutralize the drift by slipping sideways
towards the side from which the wind is coming. This can be done
only by holding the wind down on that side, and it is not easy to do
this safely in a large glider whose wing-tips are near the ground, even
in level flight.

The other method involves swinging the nose of the glider away
from the wind direction just before the ground is touched. If done
smoothly to the correct extent, this can eliminate any sideways
sliding of the undercarriage across the ground, but it will involve
drifting away from the original line of the approach.

Flying in strong winds
The basis of the trouble here is that it is not in the nature of strong
winds to be steady! In a wind of an average speed of 30 knots, there
are likely to be gust variations in speed of 10-15 knots, When flying
through sudden variations of this sort, the glider is quite likely to be
accidentally stalled, unless quite a large reserve of speed is kept.
Another obvious risk of flying in a strong wind is that of mis-
judging the circuit, finding yourself too far downwind behind the
boundary, and being unable to get back to the field.
The main risk in operating gliders in strong winds has been
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shown to be the chance of damage while they are being handled on
the ground.

Wind gradient

You will have noticed that on an open sea-beach, or on a mountain-
top, the wind usually seems to be strong. You are getting much more
of the full force of it in these cases. The effect of houses, trees, and
other obstructions is to slow down the wind in the lower layers,
and above them the wind is much stronger. Wind gradient is the
term for the rate at which the wind increases with height.

The wind gradient is noticeable only in the lowest 300 feet or so,
and is usually most marked in strong winds about 150 feet above the
ground. The wind speed does not change very rapidly with height
above 1000 feet.

Let us take an example in which the wind speed at 300 feet is 30
knots, but only 10 knots just a few feet above the ground. Flying
into wind, the glider descends the last 300 feet fairly rapidly. As it
comes down quickly into a layer where the wind is less, this sudden
wind change causes the airspeed to drop off. In this example, if the air-
craft is held in a steady gliding attitude, it will arrive at the ground
with 20 knots less airspeed than it had at 300 feet. This danger can
be avoided by lowering the nose progressively during the last 300
feet to make sure that the glider maintains a safe approach speed.

The rapid sink of a glider approaching the ground in a strong
wind gradient has to be experienced to be believed. The effect has
been expressively described as ‘the clutching hand’.

Bungey-launch (Catapult)
I have already described how this launch is arranged; what the pilot
has to do is very simple indeed.

There will usually be a fairly strong wind, as this type of launch
is off the top of a hill with the object of hill-soaring. As soon as the
glider begins to move forward you should ease back a little on the
stick to get the tail down, and remove friction on the ground due to
the skid. The glider will run forward a few feet on the wheel and
float off into the air. As the speed continues to increase, the glider
will tend to climb. It must not be allowed to do this, as the launching
rope will then fall off the nose-hook while still under tension, and
‘ping’ forwards on to the bungey crew. This will certainly discourage
the crew from pulling so well another time, and may even injure its
members. Even worse than that, it will leave you with your nose up
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in the air, cut off from the energy that should have been available to
you from the stretched rope.

So, as soon as the glider is a foot or two above the ground, press
forward to stop it from climbing. In the early stages of the launch
you will remain only a few feet from the ground, gaining speed from
the pull. As the ground now begins to drop away beneath more
steeply, you will fly out away from the hill and the rope will drop off.

All this time, of course, you have been keeping the wings level
with the ailerons.

As a beginner, you may find it all happens much too fast for you
to be able to sort out all the stages I have described. However, when
you have done a few launches yourself, you will find out that this is
a delightful way of being launched. Perhaps you may then feel like
doing your part in supporting an old custom which seems in danger
of lapsing. This is to shout down, ‘Thank you’, as you pass over the
bungey crew whose efforts have launched you.

Aero-tow
An aero-tow is very easy to do on a calm day, but may be difficult on
a turbulent day with strong upcurrents.

About 200 feet of nylon rope are used, attached to a release hook
at the tail of the aeroplane. A ‘tugmaster’ is appointed, who stands
near the aeroplane to relay signals to the tug-pilot, and can stop the
take-off if anything is wrong. When the ‘all-out’ is given, the aero-
plane starts off at full throttle. The wing-tip runner may have to run
some way on a windless day. As he lets go, aileron control should be
obtained and the glider will soon be airborne.

You will reach flying speed before the aeroplane, but should not
allow the glider to climb. Hold it down two or three feet above the
ground and wait until the aeroplane gets off. As the aeroplane leaves
the ground and begins to climb, let yourself climb too, so as to be
still very slightly above the tug, with it appearing about half a wing-
span below the horizon. (See Plate 10.)

You will be travelling fast, so the controls will be very sensitive,
and there will be a tendency to climb, which should have been
reduced by forward trim before take-off.

If you get too low, it is simple to climb gently up into position
again. When you are low, you may find the slipstream of the tug
gives considerable turbulence which may make it hard to keep the

wings level.
If you are too high, come down with some care. A steep descent
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will cause a large bow in the cable. Unless you are careful, this will
eventually take up suddenly and shoot you forwards, making a
larger bow than before. Descend gradually until almost in the right
position; then just before the rope comes tight dive a little more to
ease the shock.

Turns should be made quite gently by the tug, and are easy if
you are careful to start turning at the same rate, and to stay
straight behind, neither cutting off the corner, nor swinging out-
side.

On a rough thermal day a tow may be hard work. As the tug
flies into a thermal, it suddenly bobs up in front of you. If you
immediately take action to climb up to the same level as the tug,
then you will very soon find yourself much too high as you climb
in the thermal yourself about three seconds later.

An experienced tug-pilot can tow a beginner into a good thermal
and leave him there, but you will want to learn when to decide to re-
lease yourself. The variometer can help, provided you can get a fairly
steady reading. Don’t forget to allow for the fact that you must
subtract the combined total of the average tug-climb and your
normal sinking speed from the vario reading. Any reading less than
10 ft./sec. is not going to mean much after you have subtracted the
rate of climb of the tug and your expected sink through the air after
release.

There is not usually any means of communication between the
glider and the tug, but there are some standard simple signals for use
in an emergency.

If for any reason the tug is in trouble, the pilot can signal the
glider to release by a vigorous waggling of his wings. This must be
obeyed at once by the glider pilot. The most likely causes of trouble
are engine failure in the tug, or the glider taking off with the air-
brakes open. These are not likely things to happen, but if they do
occur, very quick action is needed to avoid an accident.

In the unlikely event of the glider being unable to release, the
pilot should fly well out to the left side and waggle his wings. The
tug can then tow him above the aerodrome and release him there,
leaving him to get down with the cable hanging below. This
can be done safely, if the approach is made a little higher than
usual,

It is not a good thing to use air-brakes on a tow. The only
occasion when they will be useful is if a descent has to be made on
tow.
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Solo flying

When you can fly reliable circuits without being prompted by your
instructor and can cope safely with spins and cable breaks, it is time
for you to take the tests for the first gliding certificates. To do this, of
course, you have to fly solo, which is allowed only if you are over
16-years old.

It is quite impossible to give any simple answer to the question—
‘How many flights shall I need to solo? I have never sent anyone
solo in less than 235 circuits, and twice that number is more usual.
An experienced instructor will know when you are ready to fly by
yourself and when you reach this stage you will be allowed to do so.
It is a mistake to think of it as a specially awesome occasion, or as
the stage when you officially know all about how to fly!

You can get a lot of entertainment learning how to fly with an
instructor; you can continue to enjoy yourself finding out much
more still on your own.

The ideal way to do your first solo is for the instructor to get out,
and for you to fly the two-seater right away on the same sort of
flight as the previous one, with ballast instead of the instructor. At
many clubs, however, it is the practice to convert straight away to a
single-seater for first solo flights. This should cause no difficulty if
you are carefully briefed about the differences from the two-seater.

Until you have much solo experience you will have two-seater
check-flights with an instructor before further solos and later when
converting to other more advanced types of aircraft.

A, B, and C Gliding Certificates

The qualification for the ‘A’ is a solo straight glide of more than 30
seconds, with a normal landing. It is now usual to do a complete
circuit for this test.

For the ‘B’ you have to make two flights of more than a minute
each, with a turn to the left and one to the right.

The “C’ is the first certificate for soaring. The flying test consists
of staying up for at least five minutes above the previous lowest
point reached.

There is also a short written examination on Air Law, to ensure
that you are a safe person to be let loose in an aircraft away from
your home aerodrome. Forms have to be certified by an official
observer, usually a club instructor, and a small fee is paid to the
B.G.A. A little booklet with your photo in it, something like a car
driving licence, is issued. Small badges are available, showing one,
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two, or three seagulls on a blue background for the A, B and C
respectively.

Air Law affecting gliding
Before the test for the ‘C’ certificate you should study a booklet on
this subject prepared by the B.G.A. Here are some of the more
important points from it.

(1) Restrictions on where you may fly

Prohibited areas consist of a number of small circular areas, mostly
in the neighbourhood of atomic stations. They usually extend from
the ground up to 2000 or 4000 feet. Flying below 2000 feet within
5 nautical miles of certain of the largest airports without permission
by radio is also prohibited.

Control zones and airways
You may fly in these areas in fine weather, provided you keep clear
of cloud. The precise requirements to be observed are:

(i) Horizontal visibility at least 5 nautical miles.

(ii) No cloud within 1 nautical mile horizontally.

(iii) No cloud within 1000 feet above or below the glider.
(These are known as Visual Meteorological Conditions.)

A Purple Airway is an airway set up for a journey by a member
of the Royal Family. The conditions are as above, but you should
keep out altogether within 30 minutes of the expected time of
passing of the aircraft.

Aerodrome traffic rules

These rules apply to areas extending up to 2000 feet, within 3000
yards of aerodromes. If you need to be in these areas, you should
make a left-hand circuit, except in certain special cases.

When proposing to land on an aerodrome, you should be sure
that it is not one for which prior permission is needed, and should
understand the ground signals in the signal square. You should land
in the direction towards the head of the landing T. If there is not a
T, land into wind.

(2) Rights of way

If you have the right of way, you should maintain your course and
other aircraft must keep out of your way (but not by passing over
or under you).
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If two aircraft are on converging courses the aircraft which has
the other on its right must give way. If the approach is head-on,
both must turn to their right.

Overtake on the right, except when hill-soaring, when you must
overtake between other gliders and the hill.

Landing. The lower glider of two approaching to land together
has the right of way.

Power craft officially have to give way to gliders, but when a
glider meets a large, fast aeroplane which is hard to manceuvre,
common sense should be used. In any sort of traffic, common sense
and intelligent anticipation are more useful than insisting on your
rights.

Don’t forget that in a glider you have to give way to balloons!



5. Gliding Weather

Will it be a good day for gliding?
The sort of weather we want naturally depends on the kind of
gliding that we hope to do.

Training circuits can be made in any reasonably clear weather,
preferably in a wind of not more than about 15-20 knots. Visibility
is quite important—in the early stages a clear horizon viewed ahead
is a great help—and it is quite easy to lose your bearings on a murky
day, even above a well-known aerodrome.

Hill-soaring needs a steady wind blowing in the correct direction
up the slope, with the hills well clear of cloud.

Thermal soaring does not need a strong wind, but needs a certain
amount of sunshine. Rising convection currents of hot air are started
from the ground by heat from the sun, but whether on any day these
currents will be strong or extend to a great height depends also on
the temperature at different levels in the air. When a glider pilot falls
down a drain through looking too anxiously at the sky, or rushes
rudely away from his friends at weather-forecast time, it is because
he is trying to gain information about conditions present in the air-
mass overhead or soon to arrive.

What we all want to know on any day is whether the atmosphere
in the layers in which we hope to fly is stable or unstable—i.e. if a
lump of air is warmed and starts rising, will it slow down and fall
back again, or will it increase its speed and go on upwards?

Picture a ‘bubble’ of warmed air, about the size of a large gas-
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holder, starting to rise from the ground. As it rises, the pressure
reduces; the bubble expands and therefore cools. If, however, there
is a very rapid rate of fall of temperature with height in the atmos-
phere, then the bubble may still be warmer than its surroundings
and will therefore continue to rise.

So, for thermal soaring, we look for air with a large rate of fall
of temperature with height, or a high ‘temperature lapse rate’.

Air-masses

There are large areas of the earth’s surface where the temperatures
and humidity are about the same, and as the air-masses from above
these areas move away, they have fairly uniform properties. As they
travel, they will be modified, especially in the lower levels.

The simplest classification of air-masses is into polar air and
tropical air.

Polar air comes to us from high latitudes, and as it travels south-
ward it gets heated in its lower levels. It is therefore likely to be
unstable, with good convection and good visibility.

Tropical air comes from lower latitudes, and is originally very
warm from the surface upwards. As it travels northward it gets
cooled in the lower levels, and therefore becomes stable. Convection
cloud is unlikely, and visibility is poor.

Anyone who spends much time out of doors must recognize the
broad difference between life in polar and tropical air. Surface
temperatures alone are not the test, but the keen glider pilot will be
able to tell what air-mass he is in as soon as he wakes up in the
morning. The chief test is probably visibility; the most definite
example of polar air is sparkling ‘April weather’, with showers and
bright intervals.

Inversions

Particularly after a clear summer night, the ground may have cooled
so much that the temperature increases for the first 1000 or 2000
feet instead of decreasing with height. An inversion of the normal
temperature lapse rate has been set up.

Any air rising in this layer will rapidly meet warmer air, and find
itself cooler than its surroundings. An inversion thus will not let
any thermals pass, and acts as a ‘convective lid’.

When you are climbing on the launch, a strong inversion is quite
easily detected. In an open-cockpit aircraft the air can sometimes be
felt getting warmer on your face. At the inversion level on a sunny

E
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day a clear haze-top can be seen all round the horizon. Owing to the
convective lid, dust particles cannot be dispersed upwards, and can
be seen as a white haze when one is looking towards the sun, and
brown when one is looking away from it.

There are two other main reasons for the formation of inver-
sions as well as the cooling at lower levels due to radiation on clear
nights,

Inversions are also caused by subsidence of air all round a high-
pressure area (anticyclone). As the air gradually sinks round this
region it may become warmer than the air below it. A third way in
which inversions are formed is by a large layer of warm air gradually
sliding up above cold air. This occurs at a warm front, which I shall
describe in a moment.

A clear sunny day may start with an inversion in the layers of
air close to the ground, but by about 11 a.m. this should have been
overcome by surface heating. The temperature reached will not be
entirely regular, and surfaces such as houses, roads, cornfields, will
get hotter than woods and marshes; water will hardly change its
temperature at all. Hot air will gather round the ‘hot-spots’ and
every now and then float up away from the ground in an enormous
bubble, or in a series of bubbles, forming a column of air.

If there is still an inversion at perhaps 2000 feet, then these
bubbles will slow down and spread out at this height. These con-
ditions sometimes remain all day in fine, hot, summer weather (an
‘anticyclonic blight’ to a glider pilot), and some indication of them
can be got from the haze line, and from the absence of clouds.

Cumulus clouds

If, however, the air is unstable to the height of several thousand feet,
then these thermal bubbles will continue to rise through the sur-
rounding air. As they get higher, they will increase in size and go
up faster.

There is still no definite sign of the thermal to be seen, unless it is
so strong that it is full of dust and straw and bits of newspaper. But
when the air is cooled so much that it is saturated with water vapour,
cloud will begin to form, and the top part of the thermal will become
visible—as a small cumulus cloud. If you are flying nearby, you will
see all the flat cloud-bases at the same level, and white cloud-masses
billowing up above, like enormous puffs of ‘smoke’ from a railway
engine.

Watching cumulus clouds is a very profitable spare time activity
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for a glider pilot. Try to guess whether a cloud is still rapidly form-
ing, or nearing the end of its life. With practice you can learn to
distinguish the firmer, growing cloud from the fluffy, ragged, dis-
solving cloud which no longer has a useful upcurrent.

Fronts
A warm and a cold air-mass can lie together, separated by a
frontal surface, at which only a slow mixing will take place.
The frontal surface will cut the ground along a line called a
front.

If the warm and cold air are moving at different speeds, then the
warm air will be forced upwards near this frontal surface. If the
warm air is advancing on the cold, then we have a warm front, and
if the cold is advancing on the warm, then we have a cold front. See
Fig. 9.

In both cases enormous quantities of air are gradually lifted
upwards, with cooling and formation of cloud.

Nearly all our cloudy, rainy weather comes associated with
fronts, so it is important to understand what may be expected from
the two different sorts of fronts.

Warm front
The passage of a warm front is fairly easy to follow from signs in
the sky.

The first visible sign is high feathery cirrus cloud, in various

forms, but always delicate and fibrous, without any dark shading.
These ice-crystal clouds may be formed at other times, but if they
steadily increase above the horizon from the south-west, becoming
more and more solid, then there is little doubt about the approaching
front.
- The next stage is the formation of ice-crystal cloud all over the
sky in a thin layer. This cloud is called cirro-stratus. Sometimes it
appears only as a thin haze, but it can be identified by the appearance
in it of a halo. This is a large whitish ring round the sun with a radius
about half that of a rainbow.

The medium-height clouds, which are not made of ice crystals,
are given names starting with the prefix ‘alto’. The next to appear
is altostratus, a featureless layer-cloud through which a ‘watery sun’
can still just be seen.

The warm air is not always entirely uniform in properties, and
some layers may be more moist than others. The general effect is a
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continual thickening and lowering, but in fact usually there are gaps
and different layers in the clouds. There may even be a certain
amount of convection in the medium cloud. This will be very weak,
but may be firm enough to make the familiar pattern of ‘mackerel
sky’ or altocumulus.

Eventually the clouds will be thick enough to form rain, which
falls from nimbostratus or fractostratus clouds.

While these changes in cloud have been going on, there have also
been changes in wind direction. The wind has increased and backed
(changed in an anti-clockwise direction) from west to south-west or
south. It has probably been necessary to change the launching
direction on the gliding field before the rain and low cloud have
arrived to stop gliding altogether.

If you look at a barometer or, much better, a barograph, you
will see that the pressure has been falling more and more steeply.
When the front arrives, i.e. when the warm air-mass reaches the
ground, the trace will level out. Also the rain will cease temporarily
after the front is through.

The first frontal cirrus clouds are at about 5 miles height, and
owing to the curve of the Earth they are not likely to be visible more
than about 100 miles away. Your thumb held upright at arm’s length
covers an angle of about 5 degrees, and cirrus up to the height of
your thumb above the horizon is about 60 miles distant. As the slope
of the front may be about 1 in 100 (often less steep) the actual warm
front at the ground is probably at least 400 miles farther away, with
a rain belt one or two hundred miles to come before it arrives. Fig.
10 shows a likely arrangement of the clouds near warm and cold
fronts.

Cold front
A cold front, formed by cold air advancing behind warm air, is
different from a warm front in many ways.

A warm front is continuous and slow, and fairly consistent in
behaviour. A cold front is more vigorous and violent, with a slope
about three times as steep. Cold fronts are more intermittent and
generally more variable in behaviour. The cloud will be spread over
less area, the rain will be of a more showery type, and there may be
thunder.

There is a downwards movement of the air along the frontal
slope, and this has the effect of warming and drying the air, with less
formation of cloud. In fact, after the ‘clearing-up shower’, a sudden



GLIDING WEATHER 71

line of clear sky can often be seen in the distance, and then a
clearance rapidly arrives.

There is a rapid veer of wind (clockwise change from south-west
to north-west) and the barometer starts to go up.

A slight bulging forward of the cold air occurs not far from the
ground—the so-called cold front ‘nose’. This is due to surface fric-
tion, and may be at about 1000 to 2000 feet. This situation of cold
air above warm air is a highly unstable affair and may produce a
dramatic dark line of cumulonimbus cloud. You may be able to see this
very dark line (dark because of the great thickness of cloud above)
rushing towards you, with shreds of cloud lower down, tearing up
into the mass above.

The violent upcurrents at the front can temporarily reverse the
wind direction on the surface, and as it passes there will be strong
gusts of wind on the ground. So look out for any gliders which may
be out of doors at the time.

The weather map

You can tell from this the wind strength and direction, how the
air-masses and their fronts are connected, and how they are
travelling.

The map has as its basis contour lines of equal atmospheric
pressure, or isobars. The pattern of these isobars may show circles
with HIGH or Low marked in the centre, probably with thick arrows
to show their direction of movement. The winds are also shown by
little arrows, which indicate direction and strength.

You will see that the winds don’t blow straight ‘down the hilP’
into the Low (or depression), nor straight away from the HiGH
(or anticyclone). The effect of the rotation of the earth is to make
any wind blowing in the Northern Hemisphere swing off to the
right of its path towards the lower pressure.

To illustrate this, a simple experiment can be done on a gramo-
phone turntable. Have a sheet of white card on the turntable and
put a small pool of coloured water near the centre. If the ‘record’ is
run at 78 r.p.m. (or faster!) the water, as it is flung out towards the
edge will run off in a spiral curve.

If you use treacle instead of water, you will find it flows out
almost straight towards the edge. In the case of the treacle, the
internal friction is enough to give it the extra speed it needs near the
edge. This force is not enough in the water, which behaves much like
the air on the rotating Earth. In fact, near the ground, owing to
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friction, the wind does blow more towards the centre of the Low, but
higher up it blows anti-clockwise almost along the isobars, with the
low pressure on its left.

Anticyclones and depressions

The fronts to be seen on the weather map and their movements are
connected with the high- and low-pressure areas marked out by the
isobars.

Highs, or ‘anticyclones’, tend to be large areas of not very strong
winds, and fairly settled weather. They do not move very quickly
across the map, but may gradually intensify or die away. As the air
above is very slowly sinking, they tend to be areas comparatively
free from cloud. A strong inversion may be formed, damping out
thermals in summer, and forming stable layers of cloud in winter.

Round the edge of an anticyclone the isobars may sometimes be
seen very close together, with consequent quite high winds. Remem-
ber that these blow round the High in the opposite direction to those
in a Low. Swinging to the right all the time, they blow round in a
clockwise direction.

Although calm anticyclonic conditions may not be good for easy
soaring, an anticyclone to the north of Britain will bring north-east
winds across the country in its circulation. This air will be conti-
nental polar, i.e. unstable and dry, and is popular with Londoners
who hope to fly gliders across country to Cornwall!

Lows or depressions behave in a very different manner. They are
formed out in the north Atlantic, often in families of four or five,
and usually travel rapidly eastwards across Britain, bringing
changeable and ‘unsettled’ weather.

Although a vigorous depression brings some non-gliding
weather, it is likely to bring some gliding weather as well. To under-
stand how it does this, let us follow the complete life history of a
depression.

The starting point is an unstable wave on the polar front between
the cold north-easterly flow from the polar regions and the warmer
south-westerly air.

A picture of an unstable wave on the water-air surface of the sea
may help. If, as a wave of any kind gets bigger, the wave-making
forces also increase, then it will go on getting bigger until it collapses.
Waves like this can be seen any day on the seashore.

In Fig. 11 the line shows the boundary between the water
(beneath) and the air (above). To the character standing in the water
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the surface AB might be described as a ‘wet front’, and the surface
AC as a ‘dry front’.

The waves in which we are interested first appear on the weather
map as a bend in the polar front perhaps 100 miles or so in length.

At the first little bend in the front, a tongue of warm air has
begun to flow up above the cold air. As it goes up, it cools. It forms
cloud, which releases heat, it goes up farther, and more air follows
it. As air goes up in the centre, more air still moves in, and a cyclonic
rotation is set up.

The centre moves in a west to east direction as a deepening
disturbance, with distinct warm and cold fronts.

As the cold front catches up the warm front, the warm air is
gradually lifted off the ground, and the depression is said to be
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FiG. 11. An unstable wave in the sea

occluded. The ordinary weather map shows only conditions on the
ground, a cross-section of a vast whirlpool in three dimensions.

Eventually the air is so mixed up that there are no longer large
enough temperature differences to keep the thing going, the
depression gradually “fills’, and in the end disappears from the map.

Fig. 12 shows four stages in the development of a depression.
The dotted lines are the isobars, and the intervals between the stages
are about 12 hours each.

Most of the depressions which pass over us in Britain have
reached the occluded stage. If the air behind the occluded front is
colder than the air ahead of it, it is called a cold occlusion. If it is
warmer, it is a warm occlusion.

Many of the fronts we experience are of the cold occlusion type.
This is more like a cold front than the other, and usually has a
shorter period of rain.



F1G. 12. Formation of a depression on the polar front
(12-hour intervals)

A secondary depression sometimes forms. This has the features
of a normal depression in minjature, very often in a more marked
form. It may form at the point of an occlusion, or as a wave in the
cold front of the depression.

Jet streams are narrow areas of strong winds at great heights
(30,000 to 40,000 feet). They often blow along the fronts, and the
polar-front jet stream can usually be traced for considerable dis-
tances. I have marked its position (J) in the warm and cold front
diagrams (Fig. 10). The direction is out of the paper; its position is
sometimes marked by extremely rapid movement of the edge of a
line of cirrus cloud.
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Wind speed table
Beaufort Speed in | Description in Suitable activity at
notation knots weather gliding club
Sforecasts
0 o Calm First landings. (But may
only get poor launches)
Force 1, 2, 3 I-10 Light First solos. Out-and-re-
turn flights
Force 4 11-16 Moderate Pleasant for all
Force 5 17-21 Fresh Good hill-soaring
Force 6, 7 22-33 Strong Care when approaching!
Force 8 34-40 Gale Experts only
Force 9 40-47 Severe Gale | Six people to hold each
glider on ground
Force 10 4 over 47 Storm Indoor games recom-
mended
Forecasting

The professional forecaster has all the information available from
weather maps and from his experience, and then has to give a
general forecast. The more you understand about the weather the
better use you can make of the forecast.
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To give the simplest example, you will understand that the
difference between ‘rain and drizzle’ and ‘showers and bright
intervals’ is the difference between dull, warm front, non-gliding
weather, and interesting unstable polar air conditions.

Until special gliding forecasts are published daily, the weather-
conscious glider pilot should be able to gather much from the kind
of weather map which appears in The Times and The Guardian.
These maps are based on the information available from the Air
Ministry at 6 p.m. the previous evening and include a forecast chart
for the following midday. It is interesting to try to follow what is
going on by watching the state of the sky, and checking with a
barograph trace. The timing of fronts is still unreliable, and by doing
this you may be able to revise the timing and improve the accuracy
of a forecast.

In London you can telephone WEA 2211 for a forecast, and in
other parts of the country there are local weather services which are
well worth using. Information can be found in the front part of the
local telephone directories.

The ideal will always be to discuss the situation with a pro-
fessional forecaster over the weather map which he has just drawn.
This is a thing that most of us are not often in a position to do, but
the TV weather forecasts are a good substitute. Those who can read
a weather map have a daily opportunity to develop one of the
subsidiary gliding skills. There are some days for all of us when we
have to work in order to earn money to spend on gliding. Even on
these days (except for those who work underground) it is possible
to compare your own interpretation of the forecast with the day as
it actually develops.



6. How to stay up

Climbing in a glider (soaring)

As we have seen (in Chapter 1), unless it is being towed, the glider
must always be sliding downwards through the air, probably sinking
at about 3 feet per second. The only way it can climb is by gliding
down through air which is going upwards. If the glider sinks at
3 ft./sec., and can manage to stay in air rising at 5 ft./sec., then it will
climb at 2 ft./sec. away from the ground.

The old analogy of running down the ascending escalator is a
good one, I expect the more enterprising of my readers have at some
time or other run down a moving staircase that was going up.
Suppose you are halfway down an escalator, walking downstairs
at 3 m.p.h. and the escalator itself is moving upwards at a steady 5
m.p.h. Although walking downwards all the time at 3 m.p.h., you
will gradually be carried up to the top at 2 m.p.h.

Quite large areas in the sky are frequently going upwards at
more than 3 ft./sec., and the whole art of soaring flight is to find
these areas of rising air and to stay in them.

Gliding has been compared to a glorified game of ‘Snakes and
Ladders’. There certainly are ‘Snakes’ but you don’t stay near them
for long if you can help it. The art is, of course, to gain height by
finding and using the ‘Ladders’. Fig. 13 shows the three main types
of ‘lift’ used in gliding.
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Hill-soaring

The first method of staying up in gliders was by the use of ‘hill-lift’.
The cause of the rising current of air is easy to understand. If the
wind blows towards the side of a hill it cannot blow through it, nor
even round it unless it is an isolated peak, so it goes up over it. In
doing so, it acts as a hill over which the layers of air above must also
climb.

You will have noticed sea-birds using this type of lift to soar
along the cliffs near the sea. They float along, without flapping their
wings, up to a hundred feet or so above the top. The birds don’t
need to go much higher than this, but a glider pilot using a similar
kind of lift may find that he can climb up to about three times the
height of the hill. So in the rising air above 250 ft. chalk downs you
may be able to hold height at 700 feet. At the clubs in Britain which
have soaring slopes as high as 700 feet, you may get to 2000 feet on
a good day.

For good hill-soaring you need a wind of at least 10-15 knots,
blowing nearly at right angles to the slope. The amount of Ilift
obtained above any hill with any wind varies according to the
weather and the time of day. On some hills, soaring conditions are
not good early in the day, before the wind in the valley begins to
move. Sometimes you may find that conditions improve in the
evening, and you may continue to gain height when the wind on the
ground has almost died away.

The strength of the lift and the height to which it extends
generally increase as the wind gets stronger, but there is a limit to
the wind strength which is really useful for hill-soaring. To gain
height above a hill you normally fly at your minimum sinking
speed, perhaps just below 40 knots. If the wind is more than 40
knots, it will be necessary to fly at least at this speed to avoid being
blown backwards. At increased speeds the glider’s sinking speed
increases, so you may find the strong wind does not get you any
higher.

Technique of hill-soaring
A hill-soaring flight will usually start either from a bungey- or a
winch-launch. Let us consider a bungey-launch first.

After you pass the crew and the rope falls off, you should fly
straight for a short distance out from the hill, with the ground
dropping away beneath you. In a strong wind, when it is almost
possible to hover, you can then move slowly forward, rapidly
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gaining height; but on a normal day it is necessary to fly accurately
in the right place along the hill. This will mean turning right or left,
in the direction of the best lift.

This turn must not be made too soon; it is dangerous to turn
while still close to the hill. If you turn too close, you may find your
outer wing in the strong lift, but the inner one will be close to the
ground with less wind and weaker lift. Pilots have found themselves
under these conditions unable to stop the turn and have hit the
hillside. It is also possible to turn too late, but in this case the
penalty is less severe. If you turn too far out from the hill, you will
not be in the best lift, and may even fail to soar at all and have to
land at the bottom.

A bungey-launch is cheaper, and pleasant for the pilot, but a
winch-launch on the top has two advantages. It makes it possible
to soar over a slope where bungeying is impossible owing to a sharp
cliff-edge, or where there are hedges or other obstructions. Also,
starting well above the top of the hill makes it easier to get settled
in the lift; in fact, if no satisfactory lift has been found by the time the
glider has sunk to 300 or 400 feet, it should be possible to land back
at the starting point on the top.

If the launch is to be from a field at the bottom, provided it is
fairly near the slope, it should be possible to arrive over the hill with
plenty of height to spare. If the glider fails to soar, it should be easy
to get back to the starting point. The London Gliding Club, which
in the 1930s used to pull the gliders up to the top of Dunstable
Downs and bungey-launch them there, has now for many years
operated on this plan,

So, however you have been launched, you should be at a safe
distance from the hill, flying along the line of the ridge, and gradually
climbing as you go.

You will find that it is not just a question of pointing the nose of
the glider along the ridge, but you will have to point the nose
slightly away from the hill in order to avoid being blown back on
to it. You will find yourself ‘crabbing’ along the ridge.

The actual ‘right place to fly’ along the hill is not easy to describe,
and varies a certain amount from day to day and from hill to hill. In
the lower stages you fly only two or three wing-spans from the hill,
or even less if you know what you are doing. When you are only a
few hundred feet above the hill you fly roughly above the steepest
part of the slope. At greater heights this is a useful basis to work on;
there is then room to experiment and to find the best places. It is not
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likely to be much good behind the crest of the slope, but at a
thousand feet above a good hill there may be useful areas of lift
extending half a mile or more upwind.

Direction of turns. When you reach the end of the ridge, you will
need to turn and come back again towards the start. The one vital
thing is that the turn should be made into wind, away from the hill.
If you are not above the hill-top, this is obviously the only way to
turn! If you are well above the hill, flying in a strong wind in good
lift, it is equally important. Turning into wind, away from the hill,
you have to make only a small turn from crabbing one way to
crabbing back in the other direction. If you turn the wrong way,
you will certainly have to turn through more than 180 degrees, and
by the time you get round you will be several hundred yards down-
wind of the crest of the hill.

If the hill is not very long, the flight will be a series of figures of
eight—round into wind, away from the hill at the end—back into
the best lift—round into wind again at the other end of the hill. If
the hill is long, then there will be a long straight beat in the middle
of the ‘eight’.

When hill-soaring in good lift, beginners tend to reverse
direction by making a hurried steep turn to get round quickly. This
often has the result that they go round too far, and get too far back
over the hill. Even if not actually dangerous, this is an inefficient
way to soar. The aim should be to make a slow, lazy, turn nearly all
the way round, and complete the positioning over the slope by
letting the glider crab sideways back to the place over the hill
where it should be.

If the wind is not at right angles to the ridge, it may still be
soarable, but more care is needed with the turns at the ends of the
beats. The ‘angle of crabbing’ will be very different in the two
directions. In the upwind beat the glider will be pointing almost
along the hill, and moving forwards quite slowly. As soon as the
turn is started at the upwind end, the glider will start swinging off
rapidly downwind and care must be taken not to get too far round.
As the ground speed on the downwind beat will be much faster, the
turn at the downwind end must be started well before reaching the
end, to avoid being blown too far along,

Beware of collisions !

Fig. 14 shows a slightly different path in the two directions along the

ridge. If you had the hill to yourself, you would expect to use the
F
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centre of the lift in both directions. However, at a club on a busy
day, there may be as many as a dozen gliders flying along a hill at
the same time. It is to be hoped that they will mostly be at different
heights, but occasions like this need very great care in keeping to
the ‘Rules of the Air’.

One rule is—*aircraft approaching head-on, alter course to the
right’, so when travelling from B to A you will expect to have the
‘hillside’ and when going from A to B the ‘outside’.

In the turns at the ends, some anticipation and co-operation are
needed. For instance, in the diagram, it would be foolish for pilot Y
to try to get round in front of pilot X in order to pass him on the
‘right’ side.

Another important rule of the air in hill-soaring is the one
about overtaking.

It is asking for trouble to overtake a glider on the side to which
it is bound to turn sooner or later, and as it is standard practice
when hill-soaring always to start turns into wind, another glider
should never be overtaken on the windward side.

This rule is usually stated in the form: ‘Overtake on the hill side.’

I have said that turns at the end of a beat should be made into
wind, away from the hill, and this rule should be kept for all turns,
for whatever purpose.

Even if the intention is to turn and fly downwind, it is better to
start this turn the other way, away from the hill, and go right round.
This will avoid a possible collision with someone just about to over-
take you, and will enable you to cross the probable route of other
gliders at right angles, when a good view can be obtained.

The turns do not, of course, have to be made exactly at the ends
of the ridge. A pilot wishing to get as much height as possible above
a hill will usually fly at least once right along the length of it. After
that he will concentrate on using the best places only.

They may be ‘best places’ because the shape of the hill produces
better lift at some special points. If this is so, then they will be found
each time you come along the hill. The most likely cause of a
sudden increase of lift at any point, however, is the presence of a
thermal.

Thermal soaring

Thermals, short for ‘thermal upcurrents’, are the glider pilot’s life-
blood. With the discovery in 1928 that gliders could climb in
thermals, gliding suddenly became a very much more worth-while
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sport. Previously some fine soaring performances had been made,
but flights had been limited to the neighbourhood of hills and to
1000 feet or so above them. It now seemed possible, given suitable
conditions, to fly a glider almost anywhere.

Thermals from the hill. The obvious advantage of trying to
connect with thermals when hill-soaring is that if you fail to connect
you don’t have to land immediately.

On a good day with cumulus clouds, try to be underneath them
as they pass above the hill. It generally gets fairly smooth at the
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upper limit of hill-lift, and as you fly along, the first sign of a
thermal is a sudden rough patch. The variometer will register climb,
perhaps quite smoothly after the initial rough area. After perhaps
fifteen seconds or half a minute, there will be more roughness, and
the variometer will begin to show ‘down’.

These signs indicate a thermal, and you have flown right through
it. You may gain considerable height by thus flying through it and
out the other side; the obvious improvement is to turn in the up-
current, just as you would in any increased patch of hill-lift. It is no
good turning at once, or you may merely turn right out of it; it is
necessary to wait at least 5 or 10 seconds to avoid doing this.

Fig. 15 (a) shows a thermal entered at the point (1) and the turn
started at (2). Make your turn as usual, away from the hill, until
you get to the point (3). At this point you have to make up your
mind whether to go on round the circle or to fly back along the hill.
If you are well above the hill, and the lift is showing no signs of
reducing, continue the turn and make a ‘thermal circle’.

A beginner should attempt this with care the first few times, as
the glider will quickly drift back over the hill. It is important to fly
in steady, uniformly banked circles, and it is difficult to do this with
one eye on the horizon in front, one on the hill beneath, and the
third (if available) on the variometer readings. The path over the
ground in a strong wind will, of course, not be a series of circles, but
a series of loops.

If by the time you get round to the point (3) you decide there
wasn’t a thermal there after all, you reverse the turn, crab onwards
back to the hill, and fly back along the slope.

However, there is an intermediate plan possible from the point
(3) onwards. This is simply to make ‘S-turns’ in the area of the best
lift. Turn straight back to where you think the lift is, and if the
thermal is large you may be able to make two or three figures of
eight in it. If you let these turns gradually get you farther upwind
from the hill, and the lift continues, then you will be a in very safe
position to start experimenting with circles. (See Fig. 15 (b).)

Thermals from the winch. Connecting with thermals from a
winch or car launch used to be rare, and considered a very skilled
thing to do. Nowadays probably as many thermal flights are started
by this means as any other. The trouble is that a descent from 1000
feet takes only about four minutes, and only the first two of these
are really available for finding a thermal.

You are not likely to get a second chance in any one flight if you
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lose the first thermal you come across. It is therefore essential to
make a search in the most likely places, and if any lift is found, to
make sure that it is not lost.

Where to look for thermals

(1) Marked Thermals. An active cumulus cloud marks the top of
a thermal. If the clouds are at 4000 or 5000 feet, their positions may
not be of very much help in thermal hunting as low as 1000 feet, but
it will be worth trying to get beneath the clouds, particularly if they
seem to be forming in any sort of lines. You should remember that
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F1G. 15. Thermals from the hill

if the wind is much stronger towards cloud-base, the thermal will
slope downwind, and when you are low down you should look for
it after the cloud has passed.

Thermals near gliding clubs may often be marked by other
gliders. The first person to find a thermal ‘owns it’. Others joining
him must circle the same way round. Two pilots circling in the same
thermal can often be of some help to each other, but very many more
are likely to get in each other’s way. I have unpleasant memories of
being the 13th to join a particular thermal in the 1957 National
Championships. That thermal was certainly well marked. We all
swam round and round like goldfish in a bowl, following the man in
front and trying to make sure of avoiding each other.

Birds are often useful as markers of thermals, although they have



86 TACKLE GLIDING THIS WAY

the disadvantage that they are not easy to see at a distance; also they
may be using thermals too small for a glider. Rooks sometimes soar
in thermals in large groups, and the rookery at Lasham Aerodrome
has often been of assistance. Other large birds I have often met
soaring are buzzards and gulls, either alone or in groups of two or
three. Swifts may be met, chasing insects carried up in a thermal,
and I have occasionally met beetles, butterflies, and pieces of straw
and newspaper.

Although birds are hard to see at a distance, they can be a help
in finding the strongest parts of a thermal. They are very skilful at
doing this—in fact few of us are likely to meet any bird who has
fewer flying hours’ experience than ourselves.

Smoke from a fire on the ground is another useful marker, and
it is worth studying the forms this takes, even if you are not flying
above it in a glider. If you watch smoke from a large fire, such as
one from burning straw in a field, you will see that it blows along the
ground for a few minutes, and then suddenly a great mass of it may
billow upwards. This is a thermal starting up. I have watched this
happening in a heath fire about three miles distant, and have
actually been able to time the thermal, from its release from the
ground to the formation of its cumulus cloud at 5000 feet, about
ten minutes later.

Some people find polaroid spectacles a help in ‘secing’ thermals.
Polaroid makes part of the sky look darker, especially when you are
looking at right angles to the position of the sun. This has the effect
of showing more clearly small clouds beginning to form, and may
outline more clearly a very dusty thermal.

(2) Features on the ground. If no thermal is clearly marked, then
some places are better than others for the search. It is certainly
worth flying over a group of houses, or other objects likely to be
hotter than their surroundings—the car park at Whipsnade Zoo, for
example, is a favourite of London Club members.

Slopes of hills facing the sun are good sources of thermals. If a
sunny slope faces downwind, it will be partly sheltered from the
wind, giving a good chance for hot air to gather, and the production
of a ‘wind shadow thermal’.

The pattern of cloud shadows on the ground