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 .This invention relates generally to the field of electrical machines and more particularly to gearless, permanent magnet
synchronous machines. The purpose of this invention is to provide a simple, cost-effective and mechanically reliable machine
for use in applications where a machine of the size described herein is required. However, as the invention is not particularly

concerned with electrical or electronic applications, the use of the principles of the invention in such applications is not
excluded. A machine is described which has a simple construction and which utilizes few parts, has a simple means of control

and offers many advantages of reliability and ease of maintenance. One embodiment of the invention comprises a machine with
a gearless, permanent magnet synchronous motor that can operate in many modes of operation. In the preferred embodiment,
the machine is connected to a device to which it will be driven, for example a door or a cooling fan or the like. The machine is

controlled by a microcontroller or microprocessor in the device by means of a keypad of keys. A starter magnet circuit or motor
for starting the motor is provided in the machine and also there are excitation windings for controlling the starting of the motor
and commutation control windings. The excitation windings are connected to the microprocessor to allow for control thereof.
The machine has a rotor with no permanent magnets, no gearboxes, no field windings and no auxiliary switch contactors. The
rotor can be driven by the stator by the excitation windings. The rotor has a first series of poles and a second series of poles,

which are diametrically opposed. A pitch motor has a stator with two series of coils with magnetic poles extending between two
poles on the rotor to produce a desired torque and a second series of rotor poles for driving the rotor to maintain synchronism.
The pitch motor is connected to the microprocessor for control thereof. The microprocessor is connected to the starter magnet

circuit and excitation winding circuit for commutation control and starting of the machine. The machine can be switched
between various modes of operation, such as direct drive, reverse drive and also three phase operation. This can be provided by
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the microprocessor when the machine is in a control mode. The machine is similar to that disclosed in U.S. Pat. No. 5,392,166.
However, the machine in the preferred embodiment has an improved design and the starter magnet circuit is improved. The

rotor has a double set of poles which are offset from the rotor and stator poles. This allows the pitch 520fdb1ae7
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