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Investigations on the stability and control characteristics
of a twin propeller STOL airplane

By Goro BEPPU

Analytical investigations on the stability and control of a twin propeller STOL airplane,
which is equipped with powerful flaps and utilizes the propeller slipstream, have been conduc-
ted. The following peculiar properties about the stability and control characteristics of this
airplane in landing conditions, are obtained.

(1) Owing to large Z, and M, caused by low speed and propeller slipstream, the period
of phougoid motion is short, and the response 6 and y to elevator deflection are different
from those of normal aircraft. Also the airplane is very sensitive to horizontal gust.

(2) The change of flight path due to power change is so quick and large that power can
be utilized as Direct Lift Control when the time delay of power response to throttle manipula-
tion is small.

(3) In the power backside flight condition, the flare operation in landing should be
performed quickly near ground because of response 7 to elevator deflection.

(4) The rate of divergence of spiral mode, which is proportional to Y (L's/N'g-N',—L'y),
is very large due to large Yy, L', and small L’p.

(5) The damping of dutch roll mode is large by large N, which is resulted from
powerful flaps, and the frequency is small due to small N's. In the root locus diagram, the
roots of dutch roll mode are largely apart from those of the numerator of the transfer func-
tion p/8; due to large L', N',/N's. Therefore, the unsatisfactory response characteristics
to aileron deflction is resulted. _

(6) The large sideslip excursion is caused by large ¥y and small N  Althouhh large
N', and-N'sq produce small sideslip response to aileron deflection, the sideslip excursion
becomes large by the reason that the effectiveness of aileron is small.
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