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(54) Linear array of sonic and ultrasonic transducers, assembled in the form of complex, integral

tube resonator

(57)  This invention presents the tube-encapsulated
or tube-fixed linear-array of unlimited number of bolt-
clamped Langevin, sonic and ultrasonic transducers,
externally or internally radiating acoustic energy into a
fluid. for the purposes and applications such as: Ultra-
sonic Cleaning, Liquid Processing, Sonochemistry.
Medical Therapy and Organic and Inorganic Extrac-
tions. All Langevin transducer elements fixed inside or
outside of the resonating tube have the same, common
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(or integral) front-emitting mas.». and each of them has
its own piezoceramic layer and back mass on the oppo-
site side, mutually fixed by central bolts. The integral,
common front mass of such transducer array is rigidly
fixed (welded, bonded, and/or glued) inside or outside
of certain arbitrary or round shaped metal pipe, enabling
the pipe to radiate multimode sonic and ultrasonic en-
ergy externally or internally. In some design cases metal
pipe or round shaped tube can be an integral part of the
common front emitting mass.
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U.S. Patent Documents regarding Ultrasonic Transducers:
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Brief Description of Drawings:

[0007]
Fig. 1 is a generic outside view of the invention presenting a complex tube resonator.
Fig. 2 is an assembly view of the main internal and external parts of the invention presented on fig. 1.

Fig.3 is a generic cross section view of the invention presented on Figs. 1 and 2.

Description of Preferred Embodiments:

[0008] Please referto Fig. 1 which relates to a generic external view of the invention in its embodiment, presenting
amulti-frequency resonating mode, complex tube resonator 1. made of a tube or a hollow or solid elongated strip made
of a long bar of metal 2, consisting of internally, or externally inserted and fixed transducers array 12, of multiple
transducer elements 13, in other words. fixed to the internal or external tube surface, presenting electrically in-parallel-
connected Langevin transducer elements 13, watertight sealed and closed on both tube ends with metal caps 4 in
case of internal transducer array assembling, and ending with flange detail 3 and cable conduit 11, delivering strong
vibrations and multi frequency oscillations on the tube resonator external surface 1, while driven by electric signal
power supply, activating the complex resonance field of multiple frequencies of the tube resonator 1, to achieve wide-
band sonic and ultrasonic waves radiation on the whole external surface towards external fluid, while the same effects
can be realized when transducer array is fixed externally radiating towards internal tube space, when the same concept
is not limited to only to installing one transducer array.

[0009] After the above-described structure is assembled, it presents the complex resonator 1 module for generating
multiple and wide band frequency resonance and radiation of sonic and ultrasonic waves. with its internal elements.
components and parts presented on Fig. 2. and Fig 3. Meanwhile. the transducer array 12 is directly and axially fixed
to the internal surface of the tube 2 of the resonator 1. to directly produce vibrations, invoking various sonic and ulra-
sonic frequency wavelengths, exciting various vibration modes, and activating the resonator 1 in order to transmit
vibrations outward inthe fluid. where the resonator 1 isimmersed. andthe same effects can be realized whentransducer
array 12 is fixed to the external tube surface radiating a fluid in internal tube space.

[0010] With the described structural design of the invention (Figs. 1, 2 and 3), the operating coordination of electrical
energy converter and operaling frequency and the length of the resonator will no longer be an important operating
factor. There is no need for balanced integer number of half wavelengths. corresponding to precise wavelengths,
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