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The Facts
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Introduction





My interest in writing this book is entirely selfish. I hope that someone else will be encouraged to write a book about the fear of being at sea.


Flying, despite what you may feel inside, is safe by every measurable standard. You’ve got more chance of winning the lottery than being involved in an air incident. Statistically you’d have to fly every day for 19,000 years to be involved in a serious incident. The chances of being injured are even lower.


I’ve flown over 20,000 hours. I have never been involved in a serious incident and never had an engine stop in flight. I’ve been struck by lightning twelve times. I have only once had to divert to another airport because of poor weather. I have never been involved in a near-miss or any hazardous situation involving Air Traffic Control. I have never had to divert because of a shortage of fuel and I’ve done countless automatic landings.


And when people ask me what was the most dangerous thing that ever happened to me in my flying career, I say: ‘I met a girl in a bar in the Far East who turned out to be a man.’


And I had to make that up because nothing exciting ever happened to me.


Before I answer your questions, here are some thoughts about flying in genera and about being a passenger.




	What is normal, and safe, to me as an experienced airline captain is probably not what you would call normal, and you should try to bear this in mind when you are flying. And just because it’s not normal to you, that doesn’t mean it’s dangerous.


	A modern aircraft can withstand enormous forces. It can fly with the nose pointing way up or way down, it can bank as steeply as any other aircraft, it is able to fly at a speed much higher than its normal maximum speed, and it can fly much more slowly than it ever does when you are on board.


	It is capable of carrying more weight than it does on a commercial flight even when flying full of passengers, full of fuel and filled with cargo.


	It can stop on the runway in a shorter distance than you will ever experience. Pilots never use the brakes to their maximum effect. It can land harder than you will ever experience and will not need repairing or maintenance. It can fly in turbulence so violent that the wings will distort. But none of these things will damage an aircraft.


	The modern airliner flies within a very narrow band of its real capabilities. When it is designed the engineers build more safety features into it than it really needs or will ever use. It’s the ‘just-incase’ factor. It’s built stronger than it needs to be and it has all sorts of devices to alert pilots when they are getting near the limits of what they are allowed to do. And that’s not what the aircraft can do; it’s what they, the pilots, are allowed to do.


	Test pilots check all these safety features and fly an aircraft way beyond the limits to make sure that the safety margins are big enough.


	Before an aircraft is introduced into service the airlines themselves make it even safer by restricting the things that pilots are allowed to do, such as not climbing as steeply as the plane is capable of doing. The airlines will insist on ultra safe practices. A typical example is that the wheels are put down about 4 minutes before landing even though they only take 20 seconds to go down.
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The modern airliner flies within a very narrow band of its real capabilities.




	The laws that govern the operation of aircraft throughout the world include the requirement that the pilots not only have to check things individually but must confirm with each other that the checks are done. Pilots are required to work as a team.


	It is beyond dispute that air transport is the most regulated and safety directed industry of all, and aviation leads the way in safety and training: check after check, safety measure after safety measure.


	The aircraft you fly in is capable of doing so much but is allowed to do so little. The pilots’ skills are rarely used to a maximum. The whole industry operates in an environment of safety measures.





While you are flying, try to separate what you can see is happening from what you can feel. Your feelings are likely to mislead you. Pilots don’t rely on their sensations when they’re flying the aircraft, they have to look at their instrument indications; there is no other way to know the position of the aircraft. Our balancing system is dependent upon our eyes being able to see the horizon, or something to tell us which way is up.


In the cabin you don’t have a set of instruments to confirm what’s going on. You only have your thoughts and sensations. As a passenger you can only imagine what the aircraft is doing, and you know from fairground rides that what you feel is different from what you see. When different sources of information to our brains conflict we find it hard to make sense of them so we become uneasy and feel threatened. We interpret this as danger.


When we ‘fly’ nervous passengers in our flight simulator, during our nervous flyers’ course, we spend the first part of the flight without any simulator movement at all, and it’s quite amazing how people re-evaluate their perceptions.


For the first time they can see what is happening without the feeling of being thrown around. Having seen that, the next part of the flight is done with ‘movement’ on, as we say, and our passengers can concentrate on the sounds, noises and actual movements without being distracted by emotions and sensations.


About those ‘noises’


Any sudden noise should startle us; it’s the way we’ve evolved over millions of years. When we hear a noise we take ‘flight’ mentally or physically while we decide whether the noise is friendly or not. It’s a defence mechanism that keeps us safe from unfamiliar events. It’s called our ‘startle response’.


On an aircraft there are all sorts of sudden noises. Noises that we can’t interpret because, generally, we’ve had little or no previous experience of them. But nature still sends a shot of adrenalin through our bodies to prepare us for ‘fight or flight’. Normally we would retreat to somewhere safe, work out what’s happening and then return. But we can’t change our hiding place on an aircraft. We just have to sit there. We’re stuck in a hostile environment where we can’t do the thing that aeons of evolution urge us to do. So we do the next thing we’re programmed for: we worry. Worry and uncertainty make us fear the worst.


Worry varies from mild nervousness to outright panic. And it gets worse with time because those feelings of fear go into our long-term memory and wait, ready to take charge of our feelings at the next reminder. So we are constantly reinforcing our fears without realising that we are doing so. And our feelings of fear during the wait are often worse than the reality we’re preparing for.


So, when you’re flying and you hear or see something that you don’t understand, ask a member of the cabin crew to explain. Or ask the passenger sitting next to you. Don’t just sit there being brave.


You will hear the noises from the speed brakes (things that come up on the top of the wings to slow the aircraft down), the noise from the undercarriage and aerodynamic noise (explained later) from the flaps, and they all cause buffeting of the aircraft, which makes the aircraft shake. The faster an aircraft is flying, the greater the noise and buffeting when the wheels, flaps or speed brakes are used. The engines make a lot of noise too, and different aircraft engines make different noises. The more engine power that is used, the more noise the engines will make. When the speed brakes, wheels or flaps are used, more power is needed to overcome the resistance to the airflow. So the chances are you won’t get one noise, you’ll get several.


When the wheels and flaps and speed brakes are being used, the aircraft is probably preparing for landing so there will be lots of movement of the aircraft. The same applies after take-off, of course. So when you’re getting the noise you’re getting the shaking, and when you get the shaking you’re getting the sensations of movement.




	Start here, though:


	Say to yourself… the noise is because of the speed brakes, flaps, wheels or engines.


	Remind yourself… when speed brakes, flaps and wheels are used, more power is needed.


	Remember that… when more power is needed, there’s more noise from the engines.


	Compliment yourself when you recognise that the buffeting is caused by the different airflow when speed brakes, flaps and wheels are used, because you are making progress towards overcoming your fears.





When you get an opportunity, take a casual look around the cabin and find the most nervous-looking passengers, because it’s likely that they’ll be pilots positioning for another flight. Even though they understand all the noises, procedures and sensations, they often look nervous. Why should they, of all people, be nervous? Is it because they have reason not to trust the pilots? No, it’s much more obvious than that. They are back-seat drivers, they want to be in control.


Control is what society claims to give us now. We can control when we work, buy our food, when we get money from the bank, go to the cinema and do countless other things. We don’t have to rely on many other people to organise our lives. And when we do have to hand over control on trains, buses and cars we believe that we have enough knowledge of the risks to choose whether to accept them or not.


Why is it though, that many of us happily hand control to a doctor or a dentist? (OK, maybe I’m wrong to associate dentists and being happy for anyone over thirty years of age.) I think we are willing to hand control to someone else because we believe that things are going to improve, that’s the implied agreement.


We may not fully understand all the details but we feel the trade-offis worth it. In the dentist’s or doctor’s surgery, more pain now may be worth it for less pain later.


But as soon as you think about flying you realise that you are handing control of your life over to someone else – the pilots: two pilots that you don’t know, can’t see, and don’t trust entirely.


But in reality you’re giving control to people better trained than doctors or dentists, and who are checked for competency every two months. Doctors do not have checks on their competence as formally and frequently as pilots or aircraft engineers.


For instance, less than a week before I retired I had to do an 8-hour competency check in the simulator to maintain my licence, even though I was on leave.


What was I likely to get wrong during a week’s leave that I hadn’t got wrong in thirty-five years? There are no exceptions in aviation for anyone, at any time.


And don’t worry that the pilot may be short of vital information. Pilots are given enormous amounts of pre-flight information about the aircraft, the airfields, the airways, taxiways, runways and the weather. There is no time during a flight when a pilot has to wonder about information; everything is made available to him. And he is required by law to check it, before flight and during flight, then make reports after the flight.


But I know that reassurance is not the thing that really matters when you’re nervous so we’ll get on with ‘your’ part of the book.


Here are some of the questions I was asked during my career as a pilot. And some that people asked me when they found out I was writing this book.


I hope that reading this book will help you to fly with less worry.
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Hello everyone





I’m Keith Godfrey, the captain. Welcome aboard this flight ‘Bookworm Zero One’.


I hope that you’re all making yourselves comfortable. We’re just completing our preparations here on the flight deck and we shall be leaving in just a few moments. May I please draw your attention to, and may I stress the importance of listening to, the cabin crew safety briefing which they will be giving after we have started the engines. Our flight time is 2 hours and 20 minutes and we shall be cruising at a height of 35,000 feet. Weather conditions en route are good and the landing conditions at our destination are excellent. So I hope that you’ll be able to sit back, relax and enjoy your flight with us today. Later in the flight I shall speak to you again, but in the meantime if there is anything at all that can do for you, please let me know.
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Chapter 1


Simple things that I’ve always wanted to ask





How long could you stay up if the engines stopped at 35,000 feet?


If the engines stopped at cruising height you could glide for 30 minutes before you’re on the ground. You could glide for about 120 miles. All the controls work as if the engines were still going.


What are the things that make passengers most nervous?


Noises most of all, unexpected movements of the aircraft, not being in control of what’s going on, not understanding what’s going on and turbulence.


What can be done about it?


Read a book like this and get some information. Perhaps go to a ‘talk in’ for nervous passengers. Have a flight simulator experience. Attend a nervous flyers’ course. Or go on a nervous flyers’ flight. There are also phonelines where you can talk to pilots.


Which is the best?


The one that best addresses your needs.


How do they work?


They work because the courses give you the chance to ask the questions that bother you. And the more expensive ones can give you an actual flight experience under closely controlled conditions. But my suggestion is that you choose a course where the flight experience is optional. If you are nervous of flying you may not want to take the flight at the end of the course. This would be a perfectly natural feeling. Do not see that choice as failure.


Do a course and then, when you’re ready take a flight later with the course providers.


Do most people worry about the same things?


Yes, there are certain things that most people are nervous about: turbulence, noise, movement, sensations and loss of control.


Some people fly for years and are still nervous: does that mean that these fears are very hard to overcome?


No, it just means that even in years and years of flying you don’t get very much experience of actually being in the air. And the bad feelings that we have always find reinforcement.


Why do things often seem to get worse rather than better?


‘Seem to’ are the right words to describe this. There is evidence that stress builds up over a period of time. Although people subjected to constant stress find coping strategies, they still experience stress. People who are nervous of flying are always building up a bank of bad feelings in exactly the same way that we build up good feelings about things we like. From my experience of nervous flyers, it doesn’t take much to turn bad feelings into good ones. Knowledge, help and confidence are key ingredients.


Is it true that some people are happy to fly, then suddenly on one flight, things are so terrifying that they become frightened forever?


It appears so but it’s not really the case. What happens is that people hear stories of dreadful flights then expect the same thing to happen to them. In the meantime they become more and more nervous, more and more apprehensive, until they talk themselves, and everyone else, into one bit of turbulence being ‘the worst flight ever’.


‘Turbulence’ is the magic word, isn’t it?


Yes, it certainly seems to be. It’s the word that always used to come up when passengers visited me on the flight deck.


So what is turbulence?


Turbulence is the irregular movement of the air. When air travels across the ground it hits things like buildings, towns, hills and mountains and causes the air to bob up and down. You can’t see it affecting an aircraft even when you see one close to the ground… but the passengers can feel it. It always feels worse than it really is.


So how dangerous is it?


It is not dangerous. Just keep yourself strapped in tightly and it won’t feel so bad, because you will move with the aircraft, instead of a moment after – which always makes it seem worse.


How uncomfortable is it?


It’s very uncomfortable in the worst cases. But that’s not the same as being dangerous. It usually feels bad because the occasional feeling of weightlessness gives you a feeling of falling. Remember, what you feel is not the same as what the aircraft is doing.


Can the aircraft withstand it?


Yes. Easily.


Could you lose control of the aircraft because of it?


No.


Are there different types of turbulence?


Yes, there are. They are caused by different things. A jet stream with clear air turbulence normally occurs at high altitude. It occurs when two moving air masses rub edges or collide with each other. It doesn’t bounce you up and down like turbulence near a thunderstorm but is more rapid and it rattles and shakes the aircraft. Rough air turbulence throws the aircraft around and it would be hard for the cabin crew to walk around or to serve you. The fact that the cabin crew suspend their service is no indicator of the seriousness of turbulence – they just don’t want to spill hot coffee over you.


When you put your seat belt on, pull it as tightly as you can, then snuggle down into the seat and tighten it again and keep tightening it throughout the turbulence, then you’ll move as the aircraft moves. Don’t try to resist the movements but go with them, and remember to breathe slowly and deeply.


What’s that horrible creaking noise during turbulence, and why do overhead lockers mysteriously come open?


The internal fittings on an aircraft are made from fire-resistant mouldings that are slightly flexible. Because the hinges and catches need to be used easily they have a certain amount of ‘give’ in them. After all, you don’t want to spend ages trying to open and close something that is used so frequently. This means that when they shake they squeak, bits rub against other bits, and things move inside the lockers.


It all adds to the overall noise level. And in turbulence that’s what you listen for, isn’t it – noise to support your ideas of danger.




	Why not listen to the music channel instead?


	Lockers open because they haven’t been closed properly.





Why are there so many unusual noises?


You can’t describe them as being unusual if they happen all the time. They’re not unusual to me; maybe they are only unusual to you. Spend a moment thinking about the difference between the words ‘unusual’, ‘uncomfortable’, ‘unexpected’ and ‘unfamiliar’.


Most, if not all, noises on an aircraft are unfamiliar and, quite often, to make matters seem worse, they are unexpected. Any sudden noises cause a startle response; in other words, we jump. This reaction kicks in even when sitting in a modern aircraft. When the wheels go down we aren’t given a warning by the crew. It’s similar when the pilots have to change speed. There’s a sudden change of engine noise. It’s the unexpected and unfamiliar nature of the noises that makes us feel uneasy.


Quite often I have seen what appears to be fuel coming out of the top of the wing during take-off. True or false?


False, without a doubt. What looks like fuel or fuel vapour is the condensation forming because of the suction on the top of the wing. It’s the same principle as water droplets settling on the taps when you run a bath. Air contains moisture, whether you can see it or not… and if you change the pressure or temperature it becomes visible. Don’t you remember being a child and breathing out quickly on a cold day to make ‘steam’ come out of your mouth? We used to call it ‘huffing’. still do it on cold days.


What’s fuel dumping?


This is the procedure of deliberately reducing the weight of the aircraft by pumping fuel out of the tanks into the air through special valves. You can’t do it accidentally because you have to unlock certain switches to allow it to happen.


How quickly can you dump fuel?


That depends upon the aircraft type but it’s about 5 gallons a second.


Why would you do that?


On all flights an aircraft can take off at a higher weight than it can land at because the strain is coming off the wheels, not being put on them.


So if after just take-off you needed to land immediately (say a medical emergency with a passenger) the aircraft would fly to a designated area and reduce the fuel load until the plane was light enough to land. And before you ask me… yes, if necessary, it could land without reducing weight.


What are these unusual feelings and sensations you get when flying?


Because you can’t always see out and get a reference point, if the aircraft accelerates or slows down or tips its wings or puts the flaps in, you can get sensations of sinking, falling or turning. If our bodies are moved steadily, such as in an aircraft that is gently turning, after a few moments our balancing system resets itself. Instead of measuring the turn it says, ‘This is normal, nothing is happening, I’m steady and I’m upright.’


So when the aircraft returns to the level position your head now tells you that you are turning again.


For example, imagine that you are flying level and the aircraft starts a gentle right turn. You feel the sensation as you move to the right, but after 10-15 seconds your system resets and says, ‘I’m level’.


If you can’t see out or you are in cloud, you will be convinced that you are level. When the aircraft returns to the level position, your brain thinks it’s going from level to the left. So if the aircraft now really does turn to the left you’ll get the horrible feeling that the plane is about to fall over its left wing.


The same effect occurs when the plane speeds up and slows down. Your brain will send you a message saying that you are climbing or descending.


Just after take-off, I notice that the engine noise changes and it feels as if the nose is dipping, and I get the feeling that I’m falling. What’s happening?


About 3 or 4 minutes after take-off it’s quite possible that the plane has reached its first allowed height, usually about 6,000 feet. At this point the engine power is reduced to stop the plane from climbing. In addition, all aircraft have to limit their speed to about 280 m.p.h. below 10,000 feet for Air Traffic Control reasons. It means that another power reduction has to be made.


Even if you don’t know much about the laws of motion you’ll know that when you put the brakes on in a car you get thrown forwards. The same thing happens in a plane; the difference is that when the plane is climbing you are leaning backwards in your seat. Because the plane is pointing up in the air to help it climb, you first get thrown forwards and then, as the plane slows down, you seem to get pushed forwards again. Because you have a restricted view of the outside world, through those tiny windows, you will get a sensation of going down. But you’re not… I promise.


I hope my pictures of levelling out, climbing and descending help to explain these procedures more clearly.
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	THE AIRCRAFT IS





	levelling out from a climb


	or in turbulence











	BUT WHAT YOU FEEL IS





	falling
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	THE AIRCRAFT IS





	slowing down


	or starting to descend











	BUT WHAT YOU FEEL IS





	being thrown forwards
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	THE AIRCRAFT IS





	increasing speed


	taking off


	or starting to climb











	BUT WHAT YOU FEEL IS





	being pushed into your seat












Do you think that airports are friendly or unfriendly places?


Unfriendly. They seem to be built purely for the benefit of the airport authorities and the airlines. The signs are unfriendly and the procedures make you feel as if you’re joining a secret society. Staff become impatient if you aren’t sure what to do next. For instance, what on earth does ‘… now go immediately to gate 14A on the West pier of the Domestic terminal, and tell them you’re “late joiners”’ mean when you’re at an unfamiliar airport? What does it mean anyway? I wasn’t aware that you had to have a degree in airport geography before you’re allowed to use ‘their’ airport.


If airport planners spent more time and effort on making the place easy to use, and less time trying to entice you to spend money, we’d all be more relaxed. They don’t care if they stress you out. They just want to process you. And don’t dare to ask anyone to repeat something. Their attitude is that you should have listened properly the first time. If they are in a good mood they will repeat it, but at a speed that ensures you’ll learn to listen the next time.


I don’t blame the staffpersonally because there are always too few of them on duty to give nervous passengers proper service.


Do you think you have endeared yourself to a source of sales for your book?


No. I’m writing this for you, not them. Airports add unnecessarily to the stress that passengers suffer anyway. The trouble is that many airlines and airports are so blindingly smug about their service that they don’t believe they could make things better for nervous travellers.


With the millions of pounds available to them wouldn’t it be possible to have a nervous flyers’ lounge? Perhaps if passengers were able to register as nervous flyers, they could wait in a reassuring environment and be given help to reduce their anxieties. Is that beyond the realms of human ingenuity? Meanwhile happy, high-yield passengers can go and drink away half the value of their ticket in the executive lounges. Have a nice day.
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Chapter 2


Aircraft





Why are there so many warning lights on the flight deck? Are things always going wrong?


Think of it like this. Modern cars now have warnings when you leave your lights on, if the boot is open, when the engine needs servicing, or if the handbrake is on, and we don’t associate them with danger.


A warning light to me is a source of information, but to you I suppose the word ‘warning’ can be a source of worry. Let’s call them message lights instead.


Message lights have three levels of importance.




	Advisory messages tell you what’s going on: for example, the wheels are down.


	Caution messages are reminders: for example, auto-pilot is off.


	Warning messages say, for example, generator number three has low voltage.





How does an aircraft stay up?


As the plane goes through the air the wings sit on a cushion of ‘thick’ air while on the top of the wing the air becomes thinner and causes suction upwards. The shape of the wing does that by changing the speed of the air on the top and bottom.
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The plane gets air over its wings (airflow) by forward movement. Incidentally birds make airflow by moving their wings.


But don’t tell me that it’s a natural thing for birds to fly and not natural for planes to fly. Even after aeons of evolution birds still don’t fly as efficiently as planes. Have you ever seen a bird carrying passengers?


Compared with aircraft, birds are aerodynamically very inefficient.


What is a stall? Is it the engines?


No, it’s not the engines. One of the most widely misunderstood things about flying is stalling. The wings can stall, the engines can’t.


Most of us connect stalling the engine on a car with an aircraft stalling in flight and think it’s the same thing. In fact, it couldn’t be more different. An engine on a car has stalled when it stops running, by some means other than switching it off. An aircraft stalls if the wings go through the air at the wrong angle. The wings work most efficiently when the air passes over them at the proper angle, which depends upon the speed. All the pilots have to do is to make sure the aircraft always goes fast enough to keep sufficient air going over the wings to support the aircraft.


Yes, but you might be so busy that you don’t notice the aircraft slowing down


All aircraft have two stall warning systems. The first one is called a shaker and the second one a pusher. If you slow down too much the shaker vibrates the control wheel violently. If you were to miss that, and goodness only knows how you could, the pusher takes over and pushes the control wheel far enough forward to un-stall the wings by increasing the speed.


How many thousands of feet would you fall?


It wouldn’t be thousands. You could recover in as little as 500 feet.


When might I be at 500 feet?


Twenty seconds before landing. Take my word for it that pilots are busy watching everything at that point. Don’t concern yourself with airliners stalling.


How does a jumbo jet stay up?


Simply because of its enormous wings. The larger the wings, the heavier the aircraft they can support. Lift occurs when air over the top of the wing causes suction: more wing, more suction. Flying is a simple subject.


What are flaps?


Flaps are the moving parts at the back of the wing that come out for take-off and landing.


How does that happen?


The pilots move a lever in the cockpit. Usually there are five settings for landing. These are set one by one as the aircraft slows down. After take-off (three settings) they are selected up as the aircraft gains speed.


Why do they put on flaps at take-off and landing?


To change the size of the wings and make them bigger and more curved… like the wings of a bird when it’s landing. There’s a nice picture on page 89.


What are ailerons and elevators?


Ailerons are on the back of the wings, out at the wing tips. They make the aircraft bank sideways. The only time you will see them move more than 1 or 2 inches is when the aircraft is taking off or landing. This is because the climbing air speed is lower than the cruising speed, so they are less effective; so they are designed to move more at lower aircraft speeds. The elevators change the aircraft’s elevation (they make it go up and down). The elevators are on the back of the tail plane wing. Moving the controls on an aircraft is like moving a steering wheel on a car – the faster you are going the less movement you have to make. Aileron’ is one of the most difficult words to say; it’s a French word meaning aileron’, I’m told.




	Here are some wrong ways to say it. Air-ler-on, Error-lon, Air-lon.


	Impress your friends with ALE…LER…RON.





What do the fin and rudder do?


Those are the bits that stick up at the back of the aircraft. They act like a weathervane and keep the aircraft pointing into the airflow. They work in the same way that a yacht’s keel does… except they’re the other way up… and they’re in the air and not the water… but, apart from that, they’re the same.


Do all aircraft feel the same when you’re flying them?


Modern airliners generally do. The only difference between a light aircraft and a large aircraft is that you have to make allowances for the time it takes for them to change direction and speed, but it’s no more than the difference between driving a saloon car and a lorry.


Do you think of how big the aircraft is when you are flying it?


Not really. The pilots fly the instruments and the rest follows, so it doesn’t really matter how big or small the plane is that’s behind you. You have to think of its size when you are taxiing, of course.


Which is the best plane you’ve ever flown?


A Tiger Moth.


What is the best flight you ever had?


My first solo flight in a glider when I was sixteen.


What are the tyre pressures of an airliner?


About 150 pounds per square inch. A car tyre is about 30 p.s.i.


How many commercial flights are there in the world in a day?


I can’t find an accurate answer to that anywhere. Count the number of airlines in the world, add together the number of aircraft they have and multiply by six because that’s the average number of flights each aircraft does in a day. It must be at least 1,000,000. If it’s fewer than that you can have your money back.
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Chapter 3


Engines and fuel





How does a jet engine work?


Cold air gets sucked or pushed into the big hole in the front, gets heated up by fuel in the middle, and extremely hot and high-speed air gets blown out of the smaller hole at the back.


Why do planes have jet engines?


Because they are more efficient than propeller engines at high altitude. The advantage of flying at high altitude is that you can be above the weather so the flight is more comfortable (and the view is better).


What about the ones that still have propellers?


You’ll find that most planes, except the very smallest actually, use jet engines that have propellers on the front of them. This gives them the advantage of shorter take-off and landings. Propellers bite into the air more quickly at low speed so they get the plane up to flying speed more quickly.


What fuel do jets use?


Paraffin, which is like the stuff you put in greenhouse heaters. But it’s carefully refined, stored and delivered. For instance, you couldn’t just take fuel from one aircraft and put it straight into another. It has to be cleaned first.


What’s so special about jet fuel?


Remember those news reports in the coldest days of winter when lorries stop because of frozen diesel fuel? That’s at roughly -10° C. Jet fuel has to stay unfrozen down to -40° C. If the fuel starts to get down to that temperature you can warm it up by going faster (air friction) or you can descend into warmer air.


Why would the temperature drop to -40° C?


In fact the air temperature doesn’t drop to that. At very high altitude that’s what the air temperature is because the air doesn’t get warmed by the ground. The air cools the wings and, because the fuel tanks are in the wings, the fuel gets colder. Even though the outside temperature is often as low as -56° C, the fuel doesn’t get that cold because of insulation around the tanks and because the fuel in them is circulated by pumps. Garden ponds that have a fountain rarely freeze completely. It’s the same principle.


How powerful are the engines?


If you were to say that most car engines are about 100 horsepower, then you could say that most big jet engines are about 70,000 horsepower. That’s each engine, of course. On small business jets they are about 2,000 horsepower. A racing car engine is about 800 horsepower.


Do you have ignition keys?


No. There is one main switch to turn on all the electrical systems, and then we start the engines on separate switches. Can you imagine what it would be like if we used keys?




‘I thought you had them?’
‘No, you had them last.’
‘Which coat were you wearing?’





Why do the engines take so long to start?


I’m tempted to say it’s because we can’t find the keys, but the truth is that it’s because the engines are so large. It takes about 1 minute to start most jet engines.


Do they ever have major faults?


Very very rarely, and for $10,000,000 (approx. £7,715,000) each you wouldn’t expect them to.


Do they get a lot of servicing and checking?


Yes. Before every flight the engineers check them for leaks or things that have come loose, in the same way you check your car before you go on a journey. In addition, of course, there all the other checks that are performed every three days, each month and each year. When required, they get a complete overhaul.


Do engines have fire extinguishers fitted in them?


Yes, they do and they are very efficient. Each engine has two.


Do you have spare batteries?


Because the electricity we use comes from the generators and we never run on the battery you could say that the battery is always spare. If needed, the battery would supply enough electricity to fly most aircraft for at least an hour and a half.


What happens if an engine stops?


If it’s a two-engined aircraft we land at a suitable nearby airport. A three- or four-engined aircraft can continue to its destination. One of the interesting things about jet engines is that even if they are not giving power they can still provide power to hydraulic pumps and generators because they are turned by the airflow going through them.


How to you put an engine into reverse so quickly on landing?


Because the engines don’t reverse, they don’t turn the other way. The reversers simply push the air that comes out of the back of the engine forwards instead of backwards.


I visited the flight deck after the captain had said that we were flying at 600 m.p.h. When he showed me the speed indicator it showed about 275. Why?


A pilot is interested in three speeds. First and foremost, the speed of the air over the wings. That’s air speed. Then the speed over the ground. That’s called groundspeed. And then the real speed at which the aircraft is travelling. That’s called the true air speed. As an aircraft climbs, the air becomes thinner and colder. An aircraft measures speed by the amount of air being forced down a tube. The less air going down the tube, the lower the indication of speed. At high altitude the air is very thin so at any speed there won’t be much air to go down the tube. But the wings don’t mind, they still get enough air over them to lift the plane because of the true speed.


Why three sorts of speed?


We fly at the proper air speed to make sure the wings work efficiently at different stages of the flight.




	True air speed is the actual speed through the air.


	Groundspeed is used for navigation. It’s the true speed plus or minus the wind effect.


	At 500 knots groundspeed, you travel 500 nautical miles in an hour. If it’s 500 miles between two places you can work out that it’ll take 1 hour to fly between them.





Why do some planes have two engines, some three and jumbos four?


Before the Boeing 757 was designed, it was thought that engines weren’t reliable enough to allow them on two-engined planes flying long routes over water. So the three-engined TriStar and DC10 were developed to reduce the operating costs on those types of routes. After millions of hours of flight the engines were found to be reliable enough to be used on two-engined planes to fly across the Atlantic and other oceanic routes. Modern engine monitoring systems send information to the ground so that health checks can be carried out during flight.


Do two-engined aircraft fly special routes to stay near land?


They used to have to fly a route that stayed within 2 hours’ flying distance of an airport. Then it changed to 3 hours. Now they follow roughly the same routes as jumbo jets.


How much fuel does an aircraft carry?


Most aircraft on local flights will have about 2,000 gallons on board. A long-range jumbo flight might have 40,000 gallons in its tanks. A 767 which I used to fly would carry about 15,000 gallons of fuel to go to New York, because you need to have some extra in case the weather or traffic conditions delay you and you need additional fuel to divert if necessary. And the law says that you have to carry some extra fuel (contingency) in case something happens that you haven’t thought about. A 737 from Glasgow to Stansted would carry about 5 tonnes of fuel. For every extra tonne heavier because of passengers or cargo, it would need an extra 30 kilograms of fuel. Ask a lorry driver how much more fuel they use when the lorry is fully laden compared with when it’s empty. Weight has the same effect on a plane’s m.p.g. as it would on that of a lorry.


You just said ‘if something happens that you haven’t thought about’. Don’t you try to think about everything anyway?


Yes, but you must still carry spare fuel for things you haven’t thought about. The only time I ever used the extra (contingency) fuel was on Christmas Eve while waiting for Father Christmas to land.


So how much fuel do you carry?




	Enough for the route plus…


	Extra for diverting to another airport plus…


	Extra for holding at the destination plus…


	Extra for things we haven’t thought about…





An interesting fact is that if you were to take another 1,000 gallons just for the fun of it, you wouldn’t have that extra amount over at the end of the flight. Because it takes more power to carry the extra weight, you consume 10 per cent of it every hour you fly. So in a 7-hour flight to New York those 1,000 extra gallons would be reduced to about 300 extra gallons. Actually, it would be a little more than this because the 10 per cent is of a smaller amount each hour but I only just passed O level maths so that’s how I used to work it out… just to be on the safe side.


Why do you say ‘interesting’?


I’m fascinated by planes and to me it is still interesting. Generally, pilots don’t marvel or wonder at things; we just accept things as facts. Now that I’m retired can return to my childhood wonderment and interest.
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Chapter 4


Automatic pilots





What’s a blind landing?


A blind landing is another name for an auto land (an automatic landing). These are landings made in very low visibility. They are flown automatically by two or more automatic pilots working together. But pilots often do auto lands in good weather too, for practice. If an aircraft is capable of automatic landings then a pilot on that type has to do three automatic landings every six months to keep his licence valid.


What do you mean by low visibility?


Surprisingly the conditions that pilots describe as low visibility are much worse than they are for a car driver. Road conditions would be considered bad if visibility were reduced to 100 yards or so. At 100 yards, the roads would be at a standstill. On a runway the conditions are measured by the number of runway lights that are visible (in reality this is done electronically), but of course the lights are very bright and they point exactly along the runway. You know that the fog lights on a car can be seen much further away than the ordinary lights; so it is with runway lights. My idea of poor visibility is very different from yours. I can land my plane with 350 passengers in the back and then not be able to see my way out of the staff car park. But my car doesn’t come with millions of pounds worth of autopilot.


Is a blind landing hard to do?


No, because the pilots are not doing anything except monitoring the autopilots. Many years ago I had the privilege of being on the first wide-bodied aircraft to do an automatic landing in conditions where we made the decision to land only 12 feet above the runway. Prior to that the decision to land was made at 100 feet, so it was cutting edge stuff at the time. Since then, of course, things have advanced and the pilots don’t make a decision as such, they simply land regardless of the visibility. Looking back it was no big deal. We checked the equipment, pressed the auto land switch and that was that. The 350 people on board didn’t get excited and nor did we. What’s the point in wasting heartbeats?


Why are there so many delays when it’s foggy?


Aircraft need more space between them when doing blind landings so that they don’t get in the way of the radio guidance signals from the ground. But the main reason for delays in bad visibility is that not all airports are equipped with the ground facilities to allow blind landings. In poor visibility the taxiing traffic slows down, bigger gaps are left between taxiing aircraft, so the airport becomes more and more congested as time passes.


Airports like Heathrow have taxiway lighting systems that show the routings the pilots have to follow, which helps to keep traffic moving. But there are not many airports like that.


What else can an automatic pilot do?


An autopilot can do anything a human pilot can do, except take off and taxi. Because taking off is so easy to do there’s no help needed. Finding the touchdown point in thick fog would be impossible without help from the autopilot.


Tell me more about it


An autopilot can keep an aircraft straight, keep it level (height), turn corners, go up, go down, maintain a pre-determined height after climbing and do the same after descending. It can maintain any set speed after going up, in level flight or going down, it can follow a radio beam, can maintain a speed, control a speed, change speeds and remind you of speeds. It can navigate, tell you when’s a good time to climb, to save fuel, tell you when’s the best time to go down, and can land. It can be connected 20 seconds after take-off and then fly the entire route, land, put on the brakes and keep the plane exactly in the middle of the runway. You have to disconnect it to taxi to the parking gate, though.


Does it keep the aircraft steady?


Yes, it does. If turbulence makes one wing go down, the autopilot will correct for that because it wants to keep the aircraft going in a steady (constant) direction. But the natural stability of the aircraft will help as well.


Tell me about the built-in steadiness of an aircraft


Pilots would use the word ‘stability’. If a wing goes down, the aircraft slips sideways and causes the lift on the downside wing to increase, which makes it come up again. The lift on the higher wing is decreased, so it goes down. If the aircraft skids from left to right or right to left (like turning without banking), the bit that sticks up at the back acts like a huge weathervane and turns the aircraft back the way it was pointing. If the nose goes up or down, the small tail wing will give a correction to make it level out again. And just in case you’re worrying that when I said the aircraft slips sideways when the wing goes down I’m talking about a few inches – not hundreds of feet.


What other safety features and equipment are there on aircraft?


Fire extinguishers, automatic oxygen supplies, lifejackets, life rafts, life cots, standby (spare) instruments, fire blankets, an axe, smoke hoods, fire detectors, smoke detectors, de-icing devices, aircraft avoidance equipment, rate-of-descent warnings, flap warnings, undercarriage warnings, too-fast warnings, too-slow warnings, too-high warnings, too-low warnings, not-working warnings. Open-door warnings, toilet smoke warnings, automatic toilet fire extinguishers. First-aid kits, checklists, handbooks, direct-to-company radio links, engineering assistance, technical assistance, medical assistance. Automatic air traffic control signals. Weather radar. Navigation system warnings, instrument warnings, loudhailers, orange hats to identify the crew. Portable oxygen for sick passengers. Aspirins, painkillers and medical things I can’t tell you about.




	And lots of things that I have no doubt forgotten.


	The best safety feature is the well trained crew.


	And sick bags.





I feel like saying that things must go wrong frequently to have so many warning indicators and safety features. But why are there so many?


That’s another difference between the way I see things and the way you see things. A warning light to you seems to be connected with failure, whereas to me a warning light tells me that something is working properly. For instance, when I turn on the switches that de-ice the wings or engine I get information, not a warning. I suppose the name ‘warning light gives the impression of malfunction; I haven’t had to think of it like that previously. As I said before, think of them as message lights, not warnings.
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