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What causes the spacecraft to tilt, or gyro
bubble? Every orbit there is a 2 minute gyro
bubble. After that, the spacecraft will tilt 180
degrees to the right, after which it will tilt 180
degrees to the left. What causes this to happen?
Does it happen due to the spacecraft running
out of gas? A: It's a complicated problem, and
there are a number of factors involved, not just
the gas which is the cause of the bubble. A
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rather accurate schematic diagram of the gyro
spin could be found here The ability of the
gyroscope to maintain stability is dependent
upon the angle of the drive torques relative to
the direction of the gyro spin. It's also
dependent upon the amount of mass being
accelerated at the gyro rate. The most
significant factor is the total mass of the
spacecraft which is subject to launch
momentum transfer when it is leaving the
launch vehicle. The larger the mass, the more it
has to spin up to conserve momentum. This also
slows down the spin since the total torque
applied to the spin must be the same as the
Earth's gravitational force. This effect is most
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evident in the chaotic conditions of early in
flight where the Shuttle had a moment of inertia
(IM) of 1630 kg. For a medium sized orbital
mission with IM of about 550 kg, it would take
only 25 seconds to spin up to the same rate as
the Shuttle. Once spun up, it could remain at
that rate of spin for several minutes. Early in
the mission the mass of the spacecraft can
remain constant as it is supplied as propellant is
used to maintain a stable orbit. As you draw
away from the launch site, the spacecraft will
use the non-circular orbital transfer orbit (the
one used to go from a circular orbit to an
elliptical orbit) to increase the altitude at which
the proper orbit is achieved, and to decrease the
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speed. When the spacecraft is at a high enough
altitude from the launch site, the fuel load must
be reduced and the velocity of the
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