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Automatic System Determines Moments of Inertia of Asymmetrical Objects

Monoflexure

, C. G. (Test Object)

I4-—Test Object

Tilt Table

Load Cell

Load Cell

Servo Control
& Tachometer

Rate Table

(Axis Of Rotation)

The problem:

To provide a means of rapidly and accurately de-
termining moments and products of inertia of asym-
metrical objects.

The solution:

A system combining a torsional pendulum arrange-
ment and a precision rate table with simplified analog
computers to determine the desired quantities di-
rectly, without the need for additional calculations.
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How it's done:

The test object is placed upon the tilt table of the
torsional pendulum and oscillations are induced in
the system. A sensor detects each passing of the sys-
tem through the center position and generates a pulse
for each complete cycle of oscillation. These signals,
after appropriate amplification and shaping, are used
to trigger a bistable multivibrator, which in turn con-
trols the timing of a reference voltage to an integrator
circuit in an analog computer. The integrator output
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is a voltage proportional to the oscillation period of
the pendulum, which is then used to compute the mo-
ment.of inertia of the object.

For computation of the product of inertia, the
object is rotated about its center of gravity on the
precision rate table. The servo control and tachometer
provide an electrical analog of the angular velocity,
and load cells attached to the rate table give an elec-
trical output corresponding to the unbalanced axial
forces induced by the rotation. These signals are
processed in the analog computer to yield the numeri-
cal value of the product of inertia.

Brief 66-10636

Note:
Inquiries concerning this innovation may be di-
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Patent status:
No patent action is contemplated by NASA.
Source: Spaco, Inc.,
under contract to
Marshall Space Flight Center
(M-FS-1769)
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