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A Brief CBT History: CBT Technical Papers

CBT or constant beamwidth transducer theory is based on CBT MILITARY PRIOR ART: First formulated in JASA papers published in 1978 by
un-classified military under-water transducer research the U.S. Navy describing shaded spherical-cap underwater (Sonar) transducers:

Lots of heavy-duty math!
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Applied to Circular-Arc
Line Arrays

CBT Curved Line Source
(Circular Wedge)

— Example: 121-Point 100° Circular Spherical Cap Array with Legendre Shading

100° Circular Spherical Cap | 5 . .
Oblique View Side View No Shading ~ With Shading FRONT VIEW SIDE VIEW

1 for 6<6, P,(cosf) for 6<6, Provides extremely uniform polars above a certain — —— (o

Surface pressure distributioné, nearfield pressure pattern,
and farfield pressure patterngare all essentially the same!

Truncated and Stepped Legendre Shading
(Power Loss = 2.3 dB)
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No nearfield!
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These line arrays provide incredibly even coverage with wide-band constant ' ] R e
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beamwidth and directivity! Right-left, up-down and near-far! These arrays essentially S
have no near-field. The pattern is essentially independent of distance!

Simulation Results
* Curved Line Source (Circular Wedge) (ont Applied to
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Conclusions: Advantages of CBT
Ground-Plane Array

At specific heights, the variation of near-far SPL is
minimized because the trajectories approximately

coincide with specific constant-pressure contours. Minimizes/eliminates detrimental floor reflections.
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10k 20k 20 100 1k 10k 20k the Other half Of . = Doubles array sensitivity (+6 dB).
Frequency - Hz Frequency - Hz - T £ . Doubles array maximum sound pressure level (SPL) capability (+6 dB).
H H | Fi Main axis of Main axis of ground- ypical listening axis for a =  Extends operating bandwidth down by an octave (or two depending on
the missing array') free-standing plane CBT array. ground-plane CBT array. oWthE e SMWICTTISIOEHTIeC):

: : . . Decrease Physical Size:
CBT array. AXis grazes the The listener listens on an = Can half the physical height of the array but maintain the same

i i erformance as the full-size free-standing array when a ground plane is
ground-plane! axis that is offset from the e g array g p

main axis of the array. e  Or a combination of the two!
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