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*****.When the United States began considering a piloted voyage to the moon, an enormous number of unknowns about strategies, techniques,
and equipment existed. Some people began wondering how a landing maneuver might be performed on the lunar surface. From the beginning of
the age of flight, landing has been among the most challenging of flight maneuvers. Touching down smoothly has been the aim of pilots throughout
the first century of flight. Designers have sought the optimum aircraE configuration for landing. Engineers have sought the optimum sensors and
instruments for best providing the pilot with the information needed to perform the maneuver eFiciently and safely. Pilots also have sought the
optimum trajectory and control techniques to complete the approach and touchdown reliably and repeatably. Landing a craE on the moon was, in
a number of ways, quite diFerent from landing on Earth. The lunar gravitational field is much weaker than Earth s. There were no runways, lights,
radio beacons, or navigational aids of any kind. The moon had no atmosphere. Airplane wings or helicopter rotors would not support the craE. The
type of controls used conventionally on Earth-based aircraE could not be used. The lack of an atmosphere also meant that conventional flying
instrumentation reflecting airspeed and altitude, and rate of climb and descent, would be useless because it relied on static and dynamic air
pressure to measure changes, something lacking on the moon s surface. LiE could be provided by a rocket engine, and small rocket engines could
be arranged to control the attitude of the craE. But what trajectories should be selected? What type of steering, speed, and rate-of-descent controls
should be provided? What kind of sensors...
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