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1.1.A Brief CBT History Highlighted Text
= First formulated in JASA papers published in 1978 and 1983 Rogers & Van Buren 1978 " . )
CBT or constant beamwidth transducer theory is based describing underwater transducers based on shaded spherical (LOtS of heavy-duty math = "With such‘a constant beamwidth
on un<lassified military under-water  transducer caps (U.S. Naval Research Labs) dreigelyger (O3T) uiie syoire]
research done in the late 1970s and early 80s [1 - 3]. = P. H. Rogers, and A. L. Van Buren, “New Approach to a Constant Beamwidth Now approsch to a constant beamwidth transducer Cor'_tent of the aCOUSUC_Slgnal would
This ch describ ved-surfac < ducer i Transducer, J. Acou: Soc Am vol. 64, no. 1, pp. 38-43 (1978 July) - be independent of bearing.”
his research describes a curved-surface transducer in = AL Van Buren, L D Luker, M. D. Jevnager, and A C. Tims, *Experimental Constant .
the form of a spherical cap with frequency-independent BeamW|dth Transducer,” J Acous Soc. Am., vol. 73, no. 6, pp. 2200-2209 (1983 June). Spherical-Cap CBT Transducers [l Spherical-Gap CBT Transducers
1 i\ < J Overview Overview Cont.
Legendre shading that provides wide-band extremely- i = . i i S e
constant beamwidth and directivity behavior with = AgPIIEd to loudspeaker arrays in five AES papers by Keele in
virtually no side lobes. 2002, 2003, and 200
= [1] ;The Akpp\lcanon [ Broadbadnd C?‘nstantuBeamwmth Trfanﬁducedr (CBT) Theory to
The theory was applied to loudspeaker arrays by Keele é%‘é,es&eaprim,r,{a iisp{ses,e,[‘te at)t S onventionlotheaudioltnginesing { “
i sonc arrays [2] “Implementation of Straight-Line and Flat-Panel Constant Beamwidth Transducer (CBT) £
in 2000 l4J, where e gxtended the LOI]LEPI (0 arrays Loudspgaker Arra Using S\gna\ Delays,” 113th Convention of the Audio Engmeermg(Soc\gtv, f
based on circular-arc line arrays and toroidal-shaped Preprint 5653 (0: 20 o?
cur face arrs als CONC 3] “The Full-Sphere Sound Field of Constant Beamwidth Transducer (CBT) Loudspeaker
uuvedl suxl“lz.e arrays. Keele also extended lll1e concept ‘Ae Arrays,”JpA d. Eng. Soc., vol. 51, no. 7/8., pp. 611-624 (July/A(ugus)t 2003 )p Spherical-Cap CBT Transducers
to straight-line and flat-panel CBT arrays with the use 4] F;rac/g\caLImpAementatlon oft(:cdn Eatr;]t Blelasr%v‘wcdth Tratmsdut:fe{h((:ETt):| chdspeaker PR g 8 A Cp P .
1 - ave _{1 3 ircular-Arc Line Arrays,” presented al e onvention of € Audio Engineering v - - 2
of signal dglays [5]. The 3D sound-field 91 CBT Society, New York (0t 2603). EEE ] < verview Cont.: servations
circular-arc line arrays was analyzed by Keele in 2003 5] “Gm%nd p\atn% C?réitaqtlgfhagwwth tTransgghcerA(%BT)ELOUdSDeakesr Clriu‘arz ArCYUT(e 1
) ori Factic: rrays, resented a e onvention of e Audio Engineerin ociety, New Yorl
[6]. In 2003 Keele also described the practical (Octy_OOS) {Coauthored with Doug Button of 8L Proy g Y Proviies eXemaly Whilermpolers
implementation of CBT circular-arc line arrays [7]. i frequency which are independent of distance
e ‘ £ o Beamwidth = 0.64 x Cap Ang|
First Prototype of 2002  swaLLoriver array 3D Polar Ballons Measured in JBL Arena : S
e SMALL DRIVER ARRAY

No nearfield!
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Results

Don't need the rast of the sphere!

a—

— Scular S Blliptca Toriodal ‘ Line Arrays
8 Cap Array Cont.
a5 Kz Flliptical Toriodal CBT Curved Line Source
-~ (Circular Wedge)
DIRECTVITY INDEX vs. FREQUENCY =
: 6.3 kHz

a i Truncated and Stepped Legendre Shading
% 2 « Footprints from hll | Wi

(Power Loss = 2.3 dB)

630 Hz (Top) to

; 16 kHz (Bottom) trdlie LH‘L
These line arrays provide incredibly even coverage with wide-band constant| |These _a"?VSJ ":q“f"e no °°_'“2'e" 33': ' :
. . .. . rocessing! us requenc independen
beamwidth and directivity! Right-left, up-down and near-far! These arrays P 9 N y P

shading (attenuation) applied to the speakers
which are mounted on a circular arc.

essentially have no nearfield. The pattern is essentially independent of distance!

| Simulation Results | Working Off the Side of the Pattern
* Curved Line Source (Circular Wedge) Cont ppliedto o e
— 81 points, . 100°, 54 high (one wavelength at 250. Y Ground-Plane MiiioesbeoLs te Doecres Soponmatcly

BFA]\’[\VIDTH DIRE( TIVITY Circu |a|"-Arc Li ne coincide with specific constant-pressure contours.

Conclusions: Advantages of CB
Ground-Plane Array

Minimizes/eliminates detrimental floor reflections.
Extremely uniform coverage: up-down, right-left, and near-far.

Can be implemented without DSP, passive speaker-level
8 recrury wosx e d 9 Arrays :4}.: ?r:}ge(;a:ek:—?asfeériation of SPL at certain height:
X : 5 ghts.
g ] (Uses the ground The beneficial effects of the ground-plane can be taken
S ) advantage of in two ways:
5 s plane to recreate Increase Effective Size:
H H Doubles effective array height.
=] a the Othel’ half Of Doubles array sensitivity (+6 dB).
10k 20k 100 1k . . Main axis of Main axis of ground- Typical listening axis for a Doubles array maximum sound pressure level (SPL) capability (+6 dB).
Frequency - Hz the m |SS|ng array!) free-standing plane CBT array. ground-plane CBT array. Extends operating bandwidth down by an octave (or two depending on

how the beamwidth is defined).
Decrease Physical Size:

Can half the physical height of the array but maintain the same
perffrg?ance as the full-size free-standing array when a ground plane is
available.

Or a combination of the two!

CBT array. Axis grazes the The listener listens on an
ground-plane! axis that is offset from the
main axis of the array.
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