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& & Classic Spinning Gyroscope
B e e L T B et L
* A gyroscope measures rotation rate, which then gives
orientation — very important, of course, for navigation
* Principle of operation based on conservation of momentum
* Example: classic spinning gyroscope
Rotor will preserve its angular
momentum (i.e., will maintain
GYI"OSCOPCS its axis of spin) despite
rotation of its gimbled chassis
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i Vibratory Gyroscopes i  Basic Vibratory Gyroscope Operation
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* Generate momentum by vibrating structures Principle of Operation
* Again, conservation of momentum leads to mechanisms for * Tuning Fork Gyroscope:
measuring rotation rate and orientation
* Example: vibrating mass in a rotating frame c c R(')'Igt‘:;n vﬁ)’r';’::n
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i Basic Vibratory Gyroscope Operation W Vibratory Gyroscope Performance
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Principle of Operation Drive/Sense Response Spectra: Principle of Operation If n‘(“ i, -
* Tuning Fork Gyroscope: A Drive s * Tuning Fork Gyroscope: — 7 a, =2VxQ
| —Response —_ —— Sense k / \
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Input 7 riven g Input 7 Driven Beam Beam Sense Velogit
Rotation Vibration Rotation < o) Vibration Mass stiffness Frequency Velocity
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‘7?‘4 ? T' ‘7‘4 474\ * To maximize the output signal x,
a,/ v L@t "o a,/ V. need:
Coriolis Driven Rotation Coridlis % Large sense-axis mass
(Sense) Coriolis Velocity Rate (Sense) % Small sense-axis stiffness
Response Acceleration / - dqads ?\ Response % (Above together mean low
N ~ 3 = quﬁ anflhel resonance frequency)
Coriolis ‘ Beam % Large drive amplitude for large
Force \If —— Mass driven velocity (so use comb-
ma, a, Ve
Coriolis X=—= =— Coriolis .
Torque z J k\ k 2\ Torque z t%éaan match drive freq. to
Coriolis Sense sense freq., then can amplify
y Displacement Beam Frequency y output by Q times
X Stiffness X P Y
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