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(57) Abstract: Ultrasonic processing apparatus and methods are disclosed, which includes multiple transducers of at least two dif-
ferent resonant frequencies supplying ultrasonic energy to a liquid filled tank containing components to be cleaned or processed
ultrasonically. The transducers are arranged in equilateral triangular patterns along diagonal lines on a wall of the tank so that each
transducer has an adjacent transducer of a different frequency. Alternatively, the apparatus includes one or more rod transducers
having different resonant frequencies so that the apparatus provides a mixture of various frequencies of ultrasonic energy to the
tank. Another aspect of the invention involves selecting transducers with different resonant frequencies that are outside an excluded
subrange, and powering the transducers by a driving signal that sweeps through the resonant frequencies of the transducers and the
excluded subrange.




