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System Studies on Automatic Longitudinal Stabilization Control
Systems for STOL Aircraft

Part 1 Automatic Attitude Control Systems

By Yuso HORIKAWA and Mikihiko MORI

Since the longitudinal flight dynamics of a STOL aircraft changes greatly as the flight speed
varies, the handling qualities as regards the longitudinal short period oscillation of the STOL
aircraft might be unsatisfactory, that is, the longitudinal short period natural frequency is
reduced, the damping ratio becomes higher, sometimes longitudinal static stability might be
lost, and then, these characteristics make it difficult for a pilot to control the STOL aircraft.
A fixed gain type attitude control system is not sufficient for the above mentioned STOL aircraft
and so an adaptive type attitude control system is desired. This report describes the equa-
tions of gain characteristics of an adaptive type Automatic Stabilization Equipment (ASE),
and a programmed control and a torque balanced type ASE as adequatc attitude control
systems for the STOL aircraft using the above gain characteristics.  Certainly these results
are easy to apply to the cstablishment of purely self-adaptive control systems.

As the results of analysis on pitch angle feedback type ASE and angle of attack feed-
back type ASE, it is found that the approximate equations of gain characteristics can be
written as simple first order equations of the lift cocfficient Cz, and the ratios of gain, that
is, control zeros, Ky/Ks and K./Ks are each nearly constant. It is also shown that these
characteristics can make the circuits.. of the ASE more simple; that is, a simple program-
med control system as an ASE having adaptive control characteristics, and the simplest
ASE, a torque balanced type ASE, in a limited flight velocity rcgion. The torque balanced
type ASE is originally a fixed gain type ASE in spite of having an adaptive property, and
problems when the torque balanced type ASE is adopted are discussed. Finally, some ex-
amples of numerical analysis of some STOL aircraft are shown.
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