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Electric motors with permanent magnets tend to become much more expensive than

those with non-permanent magnetization due to the relatively high cost of the
permanent magnets. Accordingly, it is necessary to find a cheaper and more reliable way
to improve the efficiency of permanent magnet motors, and increase their power output.
One method which is being investigated to improve permanent magnet motor efficiency

is the use of additional permanent magnet material to the permanent magnet. This
material can be arranged as a shunt around the permanent magnet which has a different
composition of magnetic material from that of the permanent magnet so that a different
flux relationship occurs in the shunt versus the permanent magnet. In doing so, the flux
generated by the permanent magnet is reduced but the flux in the shunt remains. This

effect is multiplied by arranging numerous shunt magnets around the permanent
magnet. In such motors, the rotor is operatively connected to a magnetic field so that it
rotates at the same speed and direction as the permanent magnet field. The rotor adds
torque and the total flux generated by the combination of the permanent magnet and
shunt magnets equals the rotor flux such that the torque is maximized at all rotational
positions. However, the use of more material for a permanent magnet motor causes an

increase in motor size and a decrease in efficiency in the fabrication of a motor. A variety
of magnet materials are known in the prior art. For example, U.S. Pat. Nos. 4,393,109
and 4,522,569 describe the use of a resin bonded magnet and a stamped magnet in a
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