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NTRODUCTION

The holy gruil of loudspeakers is a sound source that provides  sound field whose three
dimensional radiation pattem is constant over a wide frequency range. This type of source
provides an acoustic output whose spectral content does not vary with direction. Particular
Chalenging i  speake that couplos hese characteristcs with heh directvty. Trditonaly.
these speakers are called constant-directivity or constant-beamwidth devices.

arious methods have been used in the sound industry to approximate this behavior
including homs [1]. 2], omnidirectional sources [3],and arrays [4] [S]. higher-order sources [6],
etc. Underwaer transducers have much the same problems as in-the-air transducers. Here, one
excellent solution 1o this problem is described in two papers writien by authors at the U. S, Navel
Research Laboratory (now at the Naval Undersea Warfare Center) [7], [8]. This research, which
deseribes spherical transducers with shaded caps. is described in the next scetion.

s paper extends this research o armays of loudspeakers via computer simulation and
prediction of radiation patterns using three-dimensional discrete arrays of point sources.

1. BRIEF REVIEW OF CBT THEORY

Rogers and Van Buren (7], and Buren et. al. [§] describe the theory and experiments of
what they call broadband "constant beamwidth transducers” (CBT) for use as underwater
projectors and receivers for sonar use. Here the transducer is in the form of a circular spherical
cap of arbitrary halF angle whose nomal surface velocity (or pressure) s shaded with a Legendre
function. The Legendre shading is independent of frequency. This transducer provides a
broadband symmetrical direct whose beam pattem and directivity is essentially

al coverage
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ABSTRACT
Conventional CBT arrays require a driver confizuration that conforms 1o ither a spherical-cap curved surfice
or a circular are. CBT arrays can also be implemented in flt-panel or straightline array configuratons sing
Sml ilaysand Lgendre uncion hding o e devce aphtudes. Comentionl CBTarmys do ot i
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0. INTRODUCTION
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ABSTRACT
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ABSTRACT
Seven ypes peaker line armays were ranked considering cight performance parameters. including 1)
Desmi o, 2) Dty miomi, 3) Somd field iomiy ) S obe s, 5)

Unifaisy of ol respnss, 6 S of s frequency response, d pssu ol veris
o 51 e o ot unformity:Line «m\mmm iy u, el g smighine
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e i
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This papr s andcompars th pertomanesof
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amays were then ranked with respect 1o cach other
acconding 0 their simulated performance.
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wline

11, Arrays Analyzed
Figure 1 shows the seven types of amays tat were
amalyzed and ranked. These amays are listed i the
following:
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