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ABSTRACT
This paper describes the stable platform for the Polariscope 71-cm Cassegrain telescope that is mounted in a box-like

aluminum gondola (Fig. 1). It is designed to "lock on" certain stars or planets during balloon flights at 36 km altitude and
measure the polarization at 2250 and 2850 Angstroms (Coyne and Gehrels 1968).

1. Stabilization Systems

T'he Polariscope telescope is to be pointed in afixed direction in space but the base, or gondola,
is free to move about. The gondola weighs 740 kg
at launch — this includes 181 kg of ballast, but not
the parachute — and is suspended from 52m long
nylon shroud lines (see Fig. 2). The gondola acts
as a mass bobbing on an underdamped spring, on
a simple pendulum, on a compound pendulum;
usually there is a combination of all three. As the
gondola moves about it must not drag the telescope
with it. This absolutely rules out the use of viscous
coupling, such as tachometer feedback, between the
gondola and the telescope.

Every movement of the telescope causes a
counter-movement of the gondola. If the telescope
is moved in elevation the gondola is excited in com
pound pendulum motion with a decay time of 2 or
3 mins. This oscillation must be damped out. The
only damping available is the flexing of the nylon
suspension system. If the telescope is moved in azi
muth the gondola tries to rotate in the opposite
direction. It is then necessary to torque against the
balloon through the suspension system to counter
act the azimuth motion of the gondola.

There are three natural resonant frequencies in
the suspension system. Simple pendulum has a fre
quency of about 1/20 cps. Torsional pendulum
motion is roughly the same. Compound pendulum
is close to 1/2 cps. Cross-over frequencies of the
servo system must be above these resonant frequen
cies and below any of the mechanical resonant fre
quencies of the instrument itself.

2. Choice of Gimbals
Three gimbals are used on Polariscope. One

gimbal ring is movable in elevation. The axis of the
inner gimbal, or telescope proper, is normal to the
elevation axis and lies in the plane of the gimbal
ring (see Fig. 1). This is called the cross-elevation
axis, and the telescope is free to move ±10° in this
axis. A third axis, in azimuth, is controlled to keep
the gondola opening approximately centered about
the telescope. For a true,orientation system a fourth
axis would be necessary, controlling about a line
through the center of the telescope, and it would pre
vent the image plane from rotating during the obser
vations.

The inner gimbal, or telescope proper, weighs
about 140 kg. The outer gimbal ring is a boxlike
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