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of racks. It is interesting to note that a store with an in-
ternally spinning fly wheel, if dropped in the free fall
mode, would not spin appreciably because the store and
fly wheel fall at the same rate. Consequently, the torque
due to friction coupling could not act efficiently. It is con-
ceivable that the spin of the store could be optimized for
stability by using fin cant or roll tabs.

Frick1 of the Naval Weapons Laboratory has derived
the equations of motion for two rigid bodies coupled by a
bearing. In a body fixed reference frame (rolling with the
outer body) the six-degree-of-freedom equations are:

The necessary and sufficient conditions for stability are:
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The maximum angle of attack due to an angular rate now
becomes:
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For aeroballistic axes: (do not spin with outer body):
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Consequently, the maximum angle of attack due to an an-
gular rate is reduced by increasing the angular momen-
tum of either the inner or outer bodies and the stability of
the store depends on Eqs. (13-15).

Discussion

The fly wheel complicates the design of an external
store. However, folding fins, parachutes, etc. also compli-
cate the design and are not always effective in improving
its over-all performance. The over-all performance of a
store would be improved according to Eqs. (12-15) if a
properly designed fly wheel were inserted.

The fly wheel concept might be employed successfully
to reduce the launch disturbance of low density stores,
which have always been troublesome, or of high density
stores at supersonic speeds. It could also be useful to im-
prove the stability of marginally stable stores or to gyros-
copically stabilize stores which are statically unstable.
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It can be shown that, for linear aerodynamics, an ap-
proximate solution for the angle of attack is Erroto.
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ON p. 171, the figure numbers referred to as "4A,"
"4B," and "4C" in the paragraph immediately preceding
the Conclusion section should read as "5A," "5B," and
"5C."
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