ROTARY ELASTI C COUPLI NG ACTUATOR AND CONTROL METHOD ABSTRACT A rotary

el astic actuator includes first and second fl ywheels nounted about an axis
for rotation relative to each other; a pair of linear elastic el enents,
each havi ng opposing ends. One of the opposing ends of each of the |inear

el astic elenments is nmounted to the first flywheel; while the other one of
the opposing ends of each of the linear elastic elenents nounted to the
second flywheel. The pair of linear elastic elenments are nounted to bias
the first and second flywheels towards an angul ar equilibrium position
relative to each other about the axis of rotation and to exert a net
torque about RAEARY ELASIIE SvRYPLING, AGIUIATOR ANDGONTROL METHGD: he di scs
are rotated angul ar distances in either direction away fromthe angul ar
equi l i brium position. The actuator g@%¥g ﬁzer i ncl ude a notor operatively
connected to the first flywheel for rotati the first flywheel; and a
sensor for generating signals indicative of angular positions of the first

and second fl yvwheelasy efastioraatadtbeinciages fiesh dnel sperat flyweheels pnneréed to the
' out put of the notor based on the
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t he not @astaLiements e maunied dg thenfut diywdiestl abidesthe. othEr @ne2Af the
opposing ends of each of the linear elastic elements mounted to the second
flywheel. The pair of linear elastic elements are mounted to bias the first and
second flywheels towards an angular equilibrium position relative to each other
about the axis of rotation and to exert a net torque about the axis and toward the
position of equilibrium, as the discs are rotated angular distances in either
direction away from the angular equilibrium position. The actuator may further
include a motor operatively connected to the first flywheel for rotating the first
flywheel; and a sensor for generating signals indicative of angular positions of the
first and second flywheels. A controller may then be operatively connected to the
motor and the sensor for controlling the output of the motor based on the signals.
An exemplary method of controlling this actuator includes measuring relative
angular displacement between the first and second flywheels to assess torque
provided through the coupling and controlling the motor based on the measured

angular displacement.
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