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PREFACE TO FIRST EDITION

There are many books for glider pilots about how to fly, meteorology and aerodynamics. However, unlike the
books for power pilots, none of the current books for glider pilots seems to cover everything that a British cross-
country pilot should know. This book is an attempt to fill the gap.

The aim has been to be as brief as possible so that essential information is not lost in excessive detail. As a
result, many of the things that a competent solo pilot should know already have been excluded. The test for
inclusion for the remaining material has been “would they be better or safer pilots if they knew this?”
Consequently some topics, especially meteorology and aerodynamics, have been pared down considerably
compared to other books, though some background has to be given.

Many people will want to know more about some subjects and so a list of the books that are available for further
reading has been provided. In particular The British Gliding Association publishes a booklet on air law as it
affects glider pilots and on its operational regulations, Laws and Rules for Glider Pilots. Although the Laws and Rules
have been quoted in a few places, this book does not attempt to replace it. You must also read the BGA’s Laws
and Rules in addition to this book.

This book is not a substitute for practical instruction in cross-country flying. In particular, dual flights with
qualified instructors are essential to learn about flying cross-country and about landing in fields. You should also
listen to as many experts as you can, and you should read other books and Sailplane & Gliding. These will all
reinforce and supplement what has been covered in this book. You must also be fully briefed in advance of your
first cross-country flights to ensure that you are aware of the conditions and the airspace restrictions that apply at
the time.

Because this book has been aimed only at British pilots, it has a more limited market than other books on
gliding. The economics of printing mean that a long period may elapse before an update can be issued. A web
page, http://www.mccullagh.demon.co.uk/update.htm, has therefore been set up to notify readers of important
amendments. All constructive criticisms and suggestions are particularly welcome and will be posted to the web-
site, if relevant. Please send your ideas and corrections to me by e-mail to john@mccullagh.demon.co.uk Your
contributions will be acknowledged on the web site and in future editions of this book. The more people who
make suggestions, the better this book will become in future.

In a few places I have said “he” when it was difficult to construct a non-gender-specific sentence. Some of my
examples are centred on Lasham, but they should be understandable elsewhere. I hope that I have been

unbiased otherwise.

As ever in British gliding there is the usual mixture of units: knots, kilometres, feet and metres to help us to
practise our mental arithmetic. A conversion table is at the end.
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PREFACE TO THIRTEENTH EDITION

The syllabus for the theoretical knowledge for the licensing of glider pilots throughout Europe has been agreed.
The full transition to EASA licenses will take several years but the Bronze Paper was updated this year to reflect
the additional requirements and the last edition of this book was expanded to take this into account.

No great changes since edition 12, but if you think that you could not adequately prepare for some of the
questions in the new papers, please contact me (john@mccullagh.biz) if you would like to make any constructive
input for the forteenth edition. Any amendments to be included in the thirteenth edition will be published on

the update page of the web-site http://www.mccullagh.demon.co.uk/update.htm

I am especially grateful to the following people for reading the various editions and for making suggestions:

Ken Stewart
Gareth Bird

John Carpenter
Edward Coles-Gale
Dave Eade

Chris Gibson

Jack Harrison
Roger Hurley
Frank Jeynes

Chris Melsom
Tim Moran
Dennis Pasco
Peter Reading
Dr Tony Segal
Bill Thorp
John Travell
David Williams
Peter Wyld

I made many subsequent changes to the drafts that these people read, and then made many changes in the later

editions, so any remaining errors are entirely mine.

John McCullagh
September 2012

John McCullagh has been a member of Lasham Gliding Society in
Hampshire since 1982 and has been instructing since 1992, He has all
three Diamonds. When not in the back seat of a K13, he can often be
found flying his ASW27 around the UK and in the French Alps.
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AIR LAW - INTRODUCTION

Introduction

As the title of the first chapter of a book, Air Law
probably is one of the most off-putting.
Fortunately it is not too difficult to understand the
regulations that allow us to fly. Furthermore the
subject has been broken up into more digestible
chunks by creating several smaller chapters.

Where the law comes from

In 1944, 52 countries signed a document called the
Chicago Convention, but there have been many new
joiners and modifications since. The Convention
established an organisation called The International
Civil Aviation Organization (ICAO). ICAO is now
an agency of the United Nations. Do not confuse it
with IATA which is just for airlines.

The Convention defines international standards for
aviation in matters such as airspace, aircraft
registration and safety.  Since aviation often
involves crossing frontiers, all aircraft should follow
the minimum standards of this convention. This
will give some comfort should you ever encounter a
French glider coming at you head-on. Both of you
will (or at least should) give way by turning right.

Although the Chicago  Convention only makes
recommendations, the UK uses these as the basis of
its statutes. The statutes include the Air Navigation
Order (ANO) and several other statutory
instruments.

To UK law must be added the requirements of the
European Aviation Security Agency (EASA) for
airworthiness and eventually on licensing. EASA is
a body of the European Union which defines even
more detailed common standards for European
countries. Previously the civil aviation authorities of
European countries co-operated though Joint
Aviation Authorities (JAA) though a series of
requirements, the Joint Aviation Requirements (JAR).
JAA is gradually being absorbed in EASA. EASA’s
regulations and UK law are enforced in the UK by
the Civil Aviation Authority, a government agency.

EASA’s regulations can be found at:
http://easa.europa.eu/levell /enlangverstempl.html

Key ICAO standards
You need not know much about each article of the
Chicago  Convention —except a few important
provisions:
e Each state has sovereignty over its airspace
e Every aircraft shall comply with the rules of
the air
e Radios may only be used by flight crew
issued with a licence (UK law differs here -
see later)
e Hvery aircraft must have a certificate of
airworthiness
e The crew must have certificates of
competency issued or validated by the state.

The Convention has eighteen ‘annexes’ with titles
like “Personnel Licensing” and “Rules of the Air”.
These contain the detailed recommendations.

Publications
To comply with the Chicago Convention, each
country’s aviation authority issues publications
describing its detailed operational arrangements.
For all countries the key publications are:

o The Aeronantical Information  Publication

(AIP)
e Notices to Airmen NOTAMs)
o Aeronautical Information Circulars (ALIC)

In the UK these publications are produced by the
Aecronautical Information Service (AIS), which is
part of National Air Traffic Services (NATS).

Like all ICAO countries the UK publishes an AIP.
It describes airspace; obstacles; wave windows for
gliding; the facilities at each aerodrome; navigation
aids; and services for weather, search and rescue
and air traffic control. If you want to know the
exact co-ordinates of some controlled British
airspace, or the directions of the runways at an
airfield, the UK AIP is where you should look.

NOTAMs (see later) describe temporary or
permanent changes to airspace and aerodromes.
For example, if the Red Arrows wanted to put on a
display in the UK or someone wanted to fly a kite
to a great height, a notice for everyone else to stay
clear would be published in a NOTAM.



Air law

The Air Information Circulars (AICs) are published
monthly and contain permanent amendments to
airspace and charts, advice on operational, safety
and administrative matters.

All AIS’s publications are available on website of
the Aeronautical Information Service (registration is
free) .http://www.nats-uk.ead-it.com/public/
index.php.html

Summarised information about the current
NOTAMs and other temporary changes can be
obtained from AIS as a Pre-flight Information
Bulletin (PIB).

Another piece of terminology is Aeronautical
Information Regulation and Control (AIRAC).
This is the procedure in the Chicago Convention that
ensures all this information from AIS is published
around the world for the benefit of anyone who
may be flying into the country. The AIRAC
procedure also ensures that enough notice is given
before a change becomes effective.

In addition to meeting its international obligations,
the CAA publishes a wide range of other
documents on many aspects of aviation such as
radio procedures, engineering issues, safety, human
factors and accident reports. These are available
from its web site and by subscribing to its e-mail
services..

The British Gliding Association

The British Gliding Association (BGA) has been
responsible for gliding in the UK since the sport
started here. Over the years the BGA has satisfied
the authorities that it is able to control the clubs, the
gliders and the pilots. The certification of pilots;
airworthiness; the registration of gliders; the training
of instructors and engineers; and the investigation

of minor accidents had all been delegated to the
BGA.

This position is changing. More functions will
come under the direct control of the Civil Aviation
Authority, though some delegation will continue.
At the time of writing the BGA’s own publication
Laws and Rules for Glider Pilots still contains
important operational regulations and
recommended practices (see later chapter). A
prudent pilot would do well to observe them. A
court of law that was considering a case of
negligence would not be impressed if you had
disregarded them.

The next chapters on air law & op procedures
After this fairly academic beginning, the remaining
chapters on air law are more practically based.
These chapters are:

e Airmanship and rules of the air

e Altitude
e Airspace
e Visibility

e Key operational procedures

It is planned that the topics covered in this first
chapter and the five listed above will cover the Air
Law and Operational Procedures paper that all
pilots will eventually have to take before going solo.

Summary

This chapter can be summarised as saying that
throughout the world all pilots follow a broadly
similar set of rules. In the UK these rules have
been codified by The Air Navigation Order 2070.
Detailed operation matters are defined by AIP and
any changes appear on AICs and NOTAMs. The
regulations on airworthiness, and soon on licensing,
are defined by EASA.

Questions

1. What international organisation defines
minimum standards for air navigation?

2. Where would you look for a list of
temporary  hazards that you could
encounter today?

3. What publication gives the recommended
procedures for acrotowing gliders?

4, What document contains information
about specific aerodromes, dimensions of
airspace and other aeronautical services?

5. What does ‘ANO’ stand for?






Airmanship and rules of the air

lower or higher than gliders, except in mountainous
areas where gliders and military jets can be at similar
heights.

If you spot a potential collision hazard, just turning
the glider will increase its visibility and will increase
the chance of the other pilot also taking avoiding
action.

Vision and look-out

The detail that we see across our field of view varies
because of the structure of the retina at the back of
the eye. This can be divided into three areas:

e A small oval shape (the fovea) that
subtends only about 3° comprised of
receptors called cones, where we see detail
in colour

e A secondary area comprising a mix of
cones and other receptors called rods with
worse resolution

e A third area of peripheral vision comprising
only of rods, which are mainly sensitive to
sudden movement.

Rods are not as sensitive to colour. Consequently
vision is increasingly monochromatic as images
move away from the central fovea. We can only
resolve any detail in a very small arc of vision. (Try
fixating a word in the middle of the page and then
recognizing adjacent words.)

Each eye also has a blind spot where the optic nerve
connects to the retina. An object that is focused
just on a blind spot will not be seen by that eye.
Normally you use two eyes, but if anything
obstructs one eye, such as the canopy frame, the
other eye can miss things.

Be aware that when a pilot is operating with an
empty field of view such as blue sky, the eyes will
tend to focus at a point 1 to 2 metres away. You
must actively look for objects on which to focus,
such as the horizon, or even just the wingtips.

How to look out

An effective technique for looking-out is a habit
that must be learned. Even if you are looking out
most of the time, it is still easy to miss other traffic,
unless you look systematically. In mountains the
irregular background can reduce the contrast of
another aircraft’s image even more.

It is easy to become fixated on just one thing
instead of looking out all around regularly. This

object could be the next cloud, just one of the
gliders in your thermal, the instruments, the map,
your lunch or something on the ground. By
concentrating on just one object, you can easily miss
another aircraft nearby.

As mentioned already, our field of view can be
divided into three areas: a small oval shape where
we see detail, a second area with wotse resolution
and a third area of peripheral vision, which is mainly
sensitive to sudden movement. (The 3° of primary
vision is not much larger than the area of a full-
sized altimeter on the instrument panel as seen from
the pilot’s seat.)

The secondary area is inadequate to notice a small
but rapidly closing object. You must, therefore,
methodically fix your gaze in each direction to use
your primary vision. Do not just swivel your head
about without pausing.

Try to maintain a steady rate of scanning
throughout the flight rather than ten minutes of
extreme scanning followed by very little.

an®
up
.

Half the scan cycle. At each point in the horizontal cycle,
look above and below the horigon.

Look ahead, then horizontally to the side at 45° and
then at 90°, or more if possible. At each of the
horizontal points, also look above and below the
horizon. Look overhead, and then check the
attitude and perhaps the instruments, before
checking the other side of the glider. This cycle
should be repeated as often as possible.

Note that the greatest risk comes from other
aircraft that are at the same height. They will
therefore be on or near the horizon, and may be
difficult to spot against this background.
Consequently looking up at clouds or down at the












Airmanship and rules of the air

towing aircraft. Vehicles which are not towing
aircraft shall give way to aircraft.

Even if you have right of way

There is little satisfaction to be had after a collision
even if you point out that you had the right of way.
You can never assume that you have been seen, and
you should always be prepared to take avoiding
action.

Take the safe option

There are a myriad of situations where you can
choose between a risky and a safe option, and it is
not proposed to list them all here. The choice that
you make may not be the direct cause of an
accident, but may be part of the chain of events.

For example, you are flying downwind in a circuit
with a much higher performance glider in front
which is at about the same height. This glider will
probably fly downwind further than you would
want. You could wait until you get too low, or you
could take the safe option of turning in early, well
before the other glider, and landing further up the
tield to avoid a potential conflict.

During a flight the controls seemed stiffer than
usual. There is a temptation to believe it was your
imagination. After landing, it is essential to get it
checked out, after ensuring that no-one else will fly
the glider in the meantime. Bear in mind that the
next pilot may encounter severe difficulties if the
problem got worse. If you did nothing and a setious
accident occurred, you would have to live with your
conscience.

While doing a DI, you see a small fault but you are
uncertain whether it makes the glider serviceable.
The thermals are already booming and you think
that the fault will probably not be a problem,
especially since the previous day was normal.
However, you have a small doubt. You should
already know the answer to this dilemma. If in
doubt, take the safe option. Remember that taking-
off is optional but landing is compulsory.

Aerobatics
The CFI of your club is responsible for authorising
aerobatic flights and has defined an area and
minimum heights at which aerobatics may be
performed.

Do not attempt acrobatics unless:

e You have received training

e Your glider is cleared for that type of
manoeuvre and you have read its flight
manual

e The weather is suitable

e You are current in that type of glider and
for that manoeuvre

®  Your glider is fitted with a serviceable g
meter.

e You are clear of a congested area (ie a
town, industrial or recreational area)

®  You are wearing a parachute

Always keep your hand on the air-brake lever when
performing aerobatics, or you might accidentally
lower the wheel or the flaps in an attempt to control
your speed.

If more than the maximum load is registered,
usually 3.5g, the glider should be grounded until it
has been inspected. You should also consider
further training before flying aerobatics again.

Before any aerobatic manoeuvre and before
practicing stalls and spins, you should perform the
HASSLL checks:

e Height (sufficient?)

e Airframe (cleared for this manoeuvre,
within placard limits and configured eg
flaps, g-meter reset)

e Straps (tight?)

e Security (no loose objects?)

e Location (not over a built-up area or
another airfield, and not in controlled
airspace)

e Look-out (no aircraft nearby or below?)

Low flying

A glider shall not fly closer to any person, vessel,
vehicle or structure than 500 feet, except with the
permission in writing of the CAA.

Specific exemptions to the 500 feet rule exist for hill
soaring, for normal take-off and landing and for life
saving. Exemption also exists for competition
flying, but only when within a horizontal distance of
one kilometre of the persons gathered to witness
the event. Detailed procedures have been defined
for competition finishes.

Except with the permission in writing of the CAA,
an aircraft flying over a congested area of a city



town or settlement shall not fly below 1,000 feet
above the congested area or the highest fixed object
within a horizontal radius of 600 metres of the
aircraft, or below such height as would permit it to
land clear of the congested area (whichever is the
higher). The definition of a congested area is
thought to include any urban area that is marked in
yellow on the half million scale map.

Unless there has been specific CAA permission any
aircraft shall not fly over or within 3,000 feet of any
open-air assembly of more than 1,000 persons and
must remain 1,000 feet above the assembly or at a
height which allows it to land clear of the assembly
(whichever is the higher). This part of the rule does
not give an exemption for landing and taking off. A
normal circuit over the Glastonbury Festival for a
tield landing would therefore be illegal.

Dropping objects

You must not drop anything from a glider, except
for: persons by parachute in an emergency; articles
for the purpose of saving life; ballast in the form of
tine sand or water; or tow ropes at an aerodrome.

Flying at another site

Flying from another airfield is useful experience,
and should be tried, even if you can only fly dual.
You may be on vacation or your visit may be an
unplanned stop on a cross-country flight and you
merely want another launch to be on your way.
However you should always be aware of the
additional stress of an unfamiliar airfield.

Whatever the reason for your visit, you must always
spend time understanding the local practices and
rules, such as:
e Do they require a check-flight before you
fly solo?
e In which direction do you tow to the
launch point?
e How do you queue to launch?
e What is the system for log-keeping
including logging of your return?
e Do I need temporary membership?
e How do you pay for the flight?
e What signals are used for launching?
e Do they use high-tow or low-tow on the
aero-tow?
e How does the winch behave?
e What are the options after a launch failure?

e Are there special considerations in certain
wind directions?

Airmanship and rules of the air

e To where should I ask the aero-tow to take
me?

o Are there known areas of lift, sink,
turbulence or cutl over?

e Are there airspace restrictions?

e Are there any other local hazards?

e Are you happy about flying near a hill?

e Is there other traffic such as powered
aircraft or parachuting?

e  Are there minimum heights to return to the
airfield?

e Are there places to lose height if you are
coming down from a great height?

e What are the circuit patterns?

e Are radio calls needed to launch or to land?
In what language? What frequency?

e Where do you land, and to where do you
taxir

e How do you comply with local laws about
pilot licensing, glider licensing and
insurance?

All this additional information and the unfamiliar
surroundings will increase your stress, so you may
be a less able pilot than normal. Think through
each stage of the flight carefully before you take off.

Summary
Ensure that you understand the following points:
e Where the risk of collision is greatest
e How to look out systematically and
effectively
e Avoiding collisions and looking out in
thermals
e Rights of way
e Rules for hill soaring
e  Rules for aerobatics
e Low flying limits
e  Stress levels when first flying at another site

Questions

1. You have dropped a bolt and it has
disappeared under the seat-pan of your
glider.  You have declared 300km and
cumulus has started to appear. What do
you do?

2. You are flying with a ridge to your left.
Another glider is coming the other way.
What should you do?



Airmanship and rules of the air

What mnemonic should be used before
aerobatic manoeuvres and for what do the
letters stand?

What angle does your field of primary
vision subtend?

How should you look out systematically?
You are approaching a large town into a
headwind at 1000 feet AGL, but you hope
to pick up some lift over the town, so that
you can get to your home airfield, which is
beyond. What should you be thinking
about?

What is the minimum height needed to
perform aerobatics over a town?

You see a powered aircraft coming from
your left, what should you do?

Can a glider fly at less than 500 feet above
the ground when it is not taking off or
landing?
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