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cornes the dominant factor. Figure 4b indicates that the
resolvers can produce satisfactory results even when the
system is operating far off resonance .

Figure 5 shows the results obtained in measuring the
yawing moment and side force due to roll velocity pro-
duced by the magnetic damper. Excellent agreement was
obtained over a large range of yawing moment and side
force due to roll velocity (Fig. 5a) and frequencies (Fig.
5b). The slight trend with frequency indicated in Fig. 5b
is probably attributable to the uncertainty in obtaining
the natural yaw frequency. These data indicate that the
cross derivatives Cy(p) and Cn(p) can be measured with
this system; however, as shown in Sec. Ill- A and discussed
in Sec. IV, model characteristics such as yaw natural fre-
quency and products of inertia are very important in ob-
taining satisfactory data and must be considered in the
model design.

The roll-damping characteristics obtained during the
wind tunnel tests on the AGARD Model B are presented
in Fig. 6. Only the Rem,c = 4 x 106 data are presented
since no Reynolds number effects were found. The roll-
damping coefficient, C/ ( p ) + CK$\ sin a, shows that the
model is stable and that the data are symmetrical about a
— 0 for all Mach numbers, as would be expected. The
magnitude of the damping decreases as o:| increases at
Mo. = 2 and 3, but the trend is reversed at M.m - 4.
The magnitude of CK P ) + sin a at a - 0 decreases as
Mach number increases, and the data are in good agree-
ment with theoretical estimates obtained from Ref. 5. The
static stability parameter, C / (# ) sin a, is essentially zero at
a — 0, and the magnitude increases to produce more sta-
bility as \a\ increases,

The static coefficients, C\ and Cm, are presented in
Fig. 7 as a function of angle of attack, a. CN increases lin-
early with a over the range tested, and the slope decreases
as Mach number increases. Cm also increases with a, with
the Mach 3 and 4 data being at practically the same level,
whereas the Mach 2 data increase at a lesser rate. The
data are in excellent agreement with data presented in
Ref. 6.

VI. Conclusions

A forced-oscillation, dynamic-stability test mechanism
was developed for measuring the moments and forces due
to roll velocity on lifting configurations. Bench tests and
wind tunnel tests on an AGARD Model B were conducted
to evaluate the mechanism. Conclusions based on the re-
sults of these tests are as follows:

1) The results of the bench tests indicated that the roll-
ing moment, yawing moments, and side force due to roll
velocity could be precisely measured by the mechanism.

2) The results of the wind-tunnel tests indicated good
agreement between the experimental and theoretical
values of the roll-damping coefficient, C / ( p ) + C / i / j ) sin a.

3) Yawing moment and side force due to roll velocity
could not be obtained in these wind-tunnel tests because
of an adverse coupling of the roll arid yaw natural
frequencies and the large product of inertia, Ixz, of this
particular model. By careful model design, it will be pos-
sible to obtain accurate values of the cross derivatives
Cy,p ) and Cn(p).
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Announcement: 1974 Author and Subject Indexes
The indexes of the four AIAA archive journals (AIAA Journal, Journal of Spacecraft and

Rockets, Journal of Aircraft, and Journal of Hydronautics] will be combined and mailed sepa-
rately early in 1975. In addition, papers appearing in volumes of the Progress in Astronautics
and Aeronautics book series published in 1974, as well as technical papers published in the 1974
issues of Astronautics & Aeronautics, also will be included. All subscribers to the four Journals
are entitled to one copy of the index for each subscription which they had in 1974, All others may
obtain it for $10 per copy from the Circulation Department, AIAA, Room 730, 1290 Avenue of
the Americas, New York, New York 10019. Remittance must accompany the order.
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