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  Introduction 

This is a book about how to fly airplanes. As the subtitle suggests, the main topics are  

 Perceptions: how to use your eyes, your ears, your fingertips, and the seat of your pants --- to 
gather the information you need.  

 Procedures: how to use your hands and feet --- to make the airplane do what you want. 

 Principles: how to organize your thinking --- to make your flying easier and safer. 

Several of the ideas in this book will seem new to most pilots. The ideas are actually quite old and 
straightforward, but they have been not been covered by traditional pilot training. Like so many basic 
truths, they will seem obvious in retrospect. 
 
For example, consider the question: “How does the altitude respond if you pull back on the yoke?” 
The key idea is there are two responses: pulling back causes a short-term response and a long-term 
response. It is quite easy and quite useful to recognize the difference between the two. 
 
Similarly, there is an important distinction between flight at cruising speed and flight at approach 
speed: procedures which are appropriate in one regime are inconvenient --- or downright lethal --- in 
the other regime. This book will tell you how to do things right at high speeds, low speeds, and 
everywhere in between. 
 
As a third example, consider the “pitch trim” wheel. What does it really do? Some pilots use it (as the 
name might suggest) to trim for a definite pitch attitude (which is a really bad idea). Other pilots use it 
to trim for a definite rate of climb (which is perhaps an even worse idea). Good pilots trim for a definite 
airspeed, or, better yet, a definite angle of attack. 
 
The best pilots all seem to know these things implicitly. The purpose of this book is to make these 
things explicit --- to give them names and to draw pictures of them.  
 
Some people may still be wondering: is it really necessary to learn new procedures, perceptions, and 
principles? After all, there are 700,000 pilots out there, most of whom seem to get by OK. The answer 
is simple: 2000 of those pilots had accidents last year. Many of those accidents would not have 
occurred if people had been taught the ideas put forward in this book. 

*   Readership, Topics, and Goals 

This book is intended to appeal to pilots and everyone else who is interested in how airplanes 
behave. The idea is to concentrate on ideas that are useful in the cockpit, and to explain them as 
clearly as possible. 
 
In addition to describing how the airplane behaves, this book describes in some detail why the 
airplane behaves that way. This may not be strictly necessary, but it is often very helpful, because: (1) 
Knowing why gives you more confidence that you are doing the right thing. (2) Knowing why helps 
you know what to expect in unusual situations. (3) Explanations that make sense are easier to 
remember than explanations that don’t make sense. Human beings hate being told to do something 
without any explanation. If they are not told the true explanations, they will make up their own 
pseudo-explanations. All too often these pseudo-explanations cover only the everyday situations; 
they go haywire when applied to unusual situations, let alone emergencies. 

http://www.av8n.com/how/htm/intro.html#sec-readership#sec-readership
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Here are just a few of the topics to be covered:  

 What happens if you push or pull on the yoke a little?  
 What happens if you open or close the throttle a little?  
 What does the trim wheel really control, and why?  
 What is the best way to escape from a spiral dive?  
 What happens if you go outside the weight & balance envelope?  
 What do the airflow and pressure patterns look like near a wing?  
 Why is a skid more dangerous than a proper slip?  

This is not meant to be an aerodynamics book. If you want to build airplanes, go read an 
aerodynamics book. If you want to fly airplanes, read this book. 
 
Actually, there are two kinds of aerodynamics books on the market:  

1. “Aerodynamics for engineers” --- The good news is that these books are typically quite detailed 
and reliable. The bad news is that even the simplest ideas are expressed in mathematical 
terms; you will need years and years of study in order to understand what is being said. The 
other bad news is that even if you can follow the math, it won’t do you any good during flight. I 
don’t do calculations in the cockpit, and you shouldn’t either. 

2. “Aerodynamics for pilots” --- Many of these books are bad news all around. They don’t really 
tell you how to build an airplane, and they don’t really tell you how to fly an airplane, either. 
They might tell you that angle of attack is important, but they don’t tell you how to perceive 
angle of attack during flight, or how to control it. What’s worse, many of the ideas in these 
books are just plain wrong.  
 
For example, nearly all of the “aerodynamics for pilots” books say a wing produces lift because 
it is curved on top and flat on the bottom. Alas, this isn’t correct; it isn’t even a useful 
approximation. We all know that airplanes can fly just fine upside down, which indicates that 
the difference in shape between top and bottom can’t be all that crucial. Besides, some aircraft 
use symmetric airfoils (where the top is a mirror image of the bottom) and they work just fine.  

Again, the purpose of this book is to explain how to fly an airplane. It concentrates on ideas that are 
useful in the cockpit. It explains things at a nontechnical level that should be accessible to almost 
everybody. Most people (including me) find the picture of an airflow pattern a lot easier to grasp than 
the equation that describes the airflow. 

*   How to Use this Book 

I hope you will find these topics interesting... but this book is not just for entertainment: I find that the 
information presented here helps people fly the airplane better. 
 
There is a saying that “practice makes perfect” -- but that’s wrong. It’s wrong in at least two ways. 
 
For starters, the truth is that practice makes permanent. If you’re practicing the wrong things, practice 
is worse than nothing. The key is to practice the right things. Learn the right procedures, then go 
practice them. 
 
Secondly, practice without understanding may be useful preparation for routine situations, but nothing 
is ever entirely routine. Every airport is a little bit different, every airplane is a little bit different, and 
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you can never be entirely sure what to expect from the wind, weather, controllers, or other airplanes. 
Therefore you have to understand what you’re doing, so you can improvise. 
 
On the other side of the same coin, theoretical understanding without practice is not sufficient either. 
Although most of the time, things happen pretty slowly in the airplane, so you have time to think, there 
are a few situations where you have to get the timing right. There is no substitute for lots of practice, 
including recent practice, in these situations. This includes takeoffs, landings, and various 
foreseeable emergencies. 
 
In critical situations where doing the right thing matters most, you will probably not have time to do 
any deep theoretical reasoning. 
 
Furthermore, even in non-time-critical situations, there are some skills where you need the reliability 
that comes from habits based on disciplined practice. This includes scanning for conflicting traffic and 
scanning the instruments. 

 
Figure 0.1: The Goals and Their Supports  

 
Practice is not a substitute for understanding, nor vice versa. It’s like the lattice shown in figure 0.1. 
The first stage consists of theoretical and experimental information learned from those who have 
gone before. Theory and experiment are cross-linked. That is the basis for the second stage, 
consisting of your own understanding and your own practice, which again are mutually reinforced by 
cross-linking. That in turn is the basis for deeper understanding and more refined practice. The 
ultimate goal comprises proficient performance, good habits, and improvisational skills. 
 
Therefore, please read the book --- enjoy the book --- and also fly with an instructor and practice until 
the proper procedures become second nature. 
 
See also the terms of sale in the appendix. 

*   Non-Goals 

This book does not cover pilot/controller communications, or flight by reference to instruments. Those 
are topics for another book. 
 
Also there exist many flying situations (e.g. mountain flying) that require specialized skills. These 
topics are not covered in conventional pilot training, and are not discussed here fully, if at all. You (the 
pilot) are entirely responsible for recognizing such situations, and for avoiding them unless/until you 
have the appropriate training and skill. 
 

http://www.av8n.com/how/htm/intro.html#fig-lattice#fig-lattice
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At the other extreme, this book does not provide ultra-elementary information such as the definition of 
“aileron”. Presumably you already know that, and/or you can easily and reliably find out on your own. 
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22  About the Book 

 
The text of this book was prepared using:  

 the TeX typesetting system created by Donald Knuth  
 the LATEX document preparation macros by Leslie Lamport  
 the Emacs editor created by Richard Stallman and others  
 the Computer Modern typeface also by Donald Knuth  

I created the airflow diagrams using a simulation program to evaluate the fluid-dynamic equations of 
motion. I scanned the chart in figure 14.1. I drew the rest of the figures, line by line, as digital 
originals, using a combination of drawtool (a descendant of Idraw) and Adobe Illustrator. They are not 
“clip art”. 

22.0.1  Notice --- Instructions --- Terms of Sale  

The purpose of this book is to express some of my ideas and opinions. The suitability of this book for 
any other purpose is expressly disclaimed. This book comes with no warranty whatsoever. 
 
It is foreseen that you may wish to take action based on some of these ideas and opinions. Such 
action is entirely at your own risk. You should be aware that aviation involves risks, some of which are 
irreducible, and some of which can be greatly reduced by careful piloting. 
 
Some care has been taken with this book, in the hopes that it will dispel more errors and 
misconceptions than it creates. However, nothing in this world is perfect, and you are warned that this 
book is neither 100% complete nor 100% error-free. 
 
Before taking any potentially hazardous action, obtain and understand all available information on the 
subject. Do not use this book as a substitute for skilled professional flight instruction. 
 
In no case will the author or publisher be liable for any direct, indirect, secondary, or consequential 
damages. In no case will the author or publisher be liable for any amount exceeding the normal price 
of this book. These terms are needed for the protection of the author and publisher. They shall not be 
construed to limit or exclude any other protections the author or publisher may have. If any of these 
protections is found invalid, the others shall remain in force.  

22.1  About the Web Site 

I have made essentially all of this book available on the World Wide Web. You can find it at 
http://www.av8n.com/how/. 
 
The HTML was prepared from the LATEX sources using HEVEA, plus some custom post-processing. 
 
If you are having trouble downloading or viewing this book, please read the “troubleshooting” section 
below. 
 
Many readers have provided valuable feedback about the parts they liked and the parts that needed 
fixing. Many sections were written in response to readers’ requests for more information on certain 
topics. If you have questions or comments, you can send email to <jsd@av8n.com>.  

http://www.av8n.com/how/htm/about.html#sec-about-book#sec-about-book
http://www.av8n.com/how/htm/xc.html#fig-hack-sussex
http://www.av8n.com/how/htm/about.html#sec-terms-of-sale#sec-terms-of-sale
http://www.av8n.com/how/htm/about.html#sec-about-website#sec-about-website
http://www.av8n.com/how/
mailto:jsd@av8n.com
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22.2  Configuring and Troubleshooting your Browser 

When viewing this book there are a couple of things that could go wrong:  

1. Every so often I hear from somebody who observes that one or more of the chapters is 
truncated: it just stops in mid-sentence. This happens because of a problem in your web 
browser, probably a memory shortage. If this happens to you, you should try the following 
things:  

o Hit the “Reload” button on your browser. This probably won’t help, but it’s easy to do, so 
you might as well try it.  

o Clear your browser’s disk-cache and memory-cache. On some browsers this involves 
clicking on Edit --- Preferences --- Advanced --- Cache --- Clear. This will probably do 
the trick. While you’re at it, make sure the caches have a reasonable size (at least 3000 
kB memory, 5000 kB disk).  

o Terminate and restart your browser.  
o Get rid of some of the other processes running on your computer and try again.  
o Make sure your computer’s virtual memory system is configured properly, and is using a 

disk that has plenty of free space. Delete some junk files if necessary. Try again.  
o Shut down and restart your computer, then try again.  
o Install a current version of the browser, then try again. The older versions seem to be 

much less robust.  

 
If all that doesn’t work, consult your local computer guru. There is nothing I can do to help, 
other than rewriting the book, and I’m not going to do that. 

2. In your browser, the following should look like Greek letters: “γπ”. If they look like “gamma” and 
“pi” then all is well. If they look like Roman letters such as “g” and “p” then your browser has 
not properly loaded the symbol fonts. To fix this please refer to the font-fixing notes.  

22.3  Search This Site 

Coming soon.  
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His doctoral research at Cornell examined the properties of a gas of hydrogen atoms at temperatures 
only a few thousandths of a degree above absolute zero, and showed that quantum spin transport 
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design of ultra-low-noise measuring devices, in which the fundamental quantum-mechanical 
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Dr. Denker joined AT&T Bell Laboratories and worked there for many years, serving in roles including 
Distinguished Member of Technical Staff, Department Head, and Division Manager. His research 
interests include computer security, internet telephony, and “neural networks” – combining ideas from 
biology, physics, computer science, and statistics in order to devise new types of information 
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processing systems. He has also invented novel low-energy “adiabatic” computing systems. 
 
In 1986-87 he was Visiting Professor at the Institute for Theoretical Physics (University of California, 
Santa Barbara). He has served on the organizing committee of several major scientific conferences. 
 
He holds numerous patents and has written over 50 research papers and one book chapter, and 
edited the book Neural Networks for Computing. He has lectured widely. 
 
He is well known as a prankster and prototypical mad scientist. Some of his exploits were featured in 
the films “Real Genius” and “The Age Seeking for Genius”, as well as in publications such as “Time” 
and “IEEE Spectrum”. 
 
John Denker is certified as a Commercial Pilot, Flight Instructor, and Ground Instructor. He is an FAA 
Aviation Safety Counselor. He is a past member of the board of trustees of the Monmouth Area Flying 
Club, and a past member of the National Research Council Committee on Commercial Aviation 
Security. 


