2ND EDITION



AEROSPACE:

The Journey of Flight

Executive Editor: Dr. Jeff Montgomery
Design and Production: Barb Pribulick
Publishing Director: Jim Mallett
Associate Editor: Dr. Ben Millspaugh

Writers: Dr. Ben Millspaugh, Dr. Jeff Montgomery,
Ken Arteaga, Chris Charles, Lou Kaelin, Dave Landfair,
Damian McCarthy, Tom Sobieski, Barry Spink, Kent Stitt,
Lawrence Trick and James Wertz

Project Editor: Lydia Drennan
Contributing Editors: Debbie Dahl, Susan Mallet, Angie St. John
and Judy Stone

Photographic support: Dr. Ben Millspaugh and Bob Sharpe

Production Coordinator: Terry Fontaine

Graphic support: Barb Pribulick

Cover Art: “One Man’s Lifetime” by Roland O. Powell. Courtesy of NASA

Civil Air Patrol National Headquarters
Maxwell Air Force Base, Alabama 36112-6332

Published 2008

This document was prepared for limited production by Civil Air Patrol. It may not be reproduced
in whole or in part without permission of Civil Air Patrol National Headquarters, Maxwell AFB, AL
36112-6332

i



ACKNOWLEDGEMENTS

A tremendous amount of cooperation and teamwork accompanied the
production of this book, and we are extremely grateful to the many dedi-
cated people and organizations who contributed their time, talents, and
resources.

We sincerely thank the team of writers from the United States Air Force
Air Command and Staff College located at Maxwell Air Force Base, Ala-
bama. Their dedicated research efforts produced an excellent manuscript
of critical importance to the overall product. We also want to thank
Headquarters, Civil Air Patrol - United States Air Force (CAP-USAF) for
their support, assistance and funding for this project.

We gratefully acknowledge the following organizations for their photo-
graphic contributions: Boeing Corporation, Experimental Aircraft As-
sociation (EAA), Lockheed Martin Astronautics, National Aeronautics
and Space Administration (NASA), San Diego Air and Space Museum,
National Oceanic and Atmospheric Administration (NOAA), Raytheon
Corporation and the Smithsonian Institute, National Air and Space Mu-
seum (NASM).

We especially want to thank Peggy Greenlee for her dedication to the
original project and to Barb Pribulick for devoting her tremendous talents
to this 2nd edition. We also thank Dr. Ben Millspaugh for providing much
of the additional writing for this 2nd edition and for lending his consider-
able skills and professionalism to this project.

Finally, we certainly thank Jim Mallett, Director of Education, National
Headquarters Civil Air Patrol (CAP), for his extraordinary vision and

outstanding leadership in making this textbook a reality. He has superbly
led the CAP Aerospace Education Program into the 21* century.

Dr. Jeff Montgomery

i



Contents

PART ONE: The Rich History of Air Power

Chapter 1 — Introduction to Air Power . .. ...................... 2
Chapter 2 — The Adolescence of Air power: 1904-1919. . ...... ... 22
Chapter 3 — The Golden Age: 1919-1939. ..................... 44
Chapter 4 — Air Power GoestoWar . ......................... 76
Chapter 5 — Aviation: From Cold War to Desert Storm . ......... 112
Chapter 6 — Advances in Aeronautics. . .. ............c.cou.... 159

PART TWO: Principles of Flight
and Navigation

Chapter 7 — Basic Aeronautics and Aerodynamics. .. ........... 178
Chapter 8 — Aircraftin Motion . .. ......... .. ... ... ... .... 196
Chapter 9 — Flight Navigation. . . ......... .. .. .. .. ...... 235

PART THREE: The Aerospace Community

Chapter 10 —The Airport . ...t 268
Chapter 11 —Air Carriers . . ..., 277
Chapter 12 —General Aviation . . . ......... ..., 290
Chapter 13 — Business and Commercial Aviation. . . ............ 304
Chapter 14 — Military Aircraft ......... ... . ... ... ... .... 319
Chapter 15 — Helicopters, STOL, VTOL, and UAVs .. .......... 337
Chapter 16 — Aerospace Organizations. . .. ................... 353
Chapter 17 — Aerospace Careers and Training . . ............... 368

v



PART FOUR: The Rich History of Air Power

Chapter 18 — The Atmosphere ............ ... ... .. ... .... 385
Chapter 19 — Weather Elements .. .......................... 410
Chapter 20 — Aviation Weather. .. .......... .. ... .. .. ... .. 429

PART FIVE: Rockets

Chapter 21 — Rockets Fundamentals. .. ...................... 449
Chapter 22 — Chemical Propulsion. . ........................ 466
Chapter 23 — Orbits and Trajectories ........................ 494

PART SIX: Space

Chapter 24 — Space Environment . . . ................ .. ...... 514
Chapter 25 — Our Solar System . ......... ... ... ... ... ...... 540
Chapter 26 — Unmanned Space Exploration. .. ................ 580
Chapter 27 — Manned Spacecraft . .................. ... .... 614
Test your Knowledge........................... 642
Glossary ..., 652
Index ................ 666








