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Flight and analytical investigations of airplane lateral and

directional response, including pilot control, in turbulent air

by Goro BEPPU

SUMMARY

Control difficulties in turbulent air flight were investigated to test various couplings be-
tween roll and yaw controls, in order to improve aircraft characteristics. In order to simulate
various couplings, a variable stability airplane was prepared with large positive Néa, large negative
Néa, large Lr or large negative Np. Flight tests were carried out under simulated turbulent air
conditions by means of the variable stability airplane. The pilot was required to control the air-
plane, which has various roll-yaw couplings, so as to maintain a straight level flight. Controllability
limits were determined. They are 02>N&a/L8a>-0.2, Lc>3.0 and Np>-1.0. These limits are
different from the boundaries stated in MIL SPEC 8785B. The specifications which define the
controllability limits of roll-yaw couplings were investigated by determining the pilot describing
functions through analysis of the flight test data. Using these pilot describing functions the trans-
fer functions (¢/Bg, v/Be) of gust response were calculated using the root locus method, consider-
ing the effects of pilot control. The power spectrums of gust response were then calculated.
Through those calculations, the response of control difficulties in turbulent air flight were identifi-
ed and a was sought method to decide whether a certain airplane has an allowable roll-yaw coup-
ling or not.
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