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BOB SMITH'S CONCENTRIC RING DESIGN - (6]

Smith considers a disk shaped air chamber as shown in Figure 2. One wall

and the edges are solid and the other wall, the diaphragm, moves in response
to a voice coil signal. Assigning these boundary conditions, and an
arbitrary function to define the axial component of velocity at the far wall,
f{n), to the wave equation he obtains his equation (2) for the potential and
equation (3) to approximate the pressure. These equations are elegant, but
not nccessary to this review.

The first case analyzed is the case wherein the horn throat connects to.the
center of the chamber as shown in Figure 2. Under this condition the function
f(1) may be defined as:

f{n) = w,

= 0 al.d:n‘—‘a.
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The result is a family of radial standing waves in the chamber such that k a
is a root of the Bessel function of the first kind of order one (J;) as -
n varies from 1 to ». You may see Smith's equation (7) for all the gory
details. This standing wave pattern, as illustrated in Figure 2, produces

a pressure null in the horn throat resulting in a null in the output of the
entire transducer. The resonant frequencies are given for the first few
modes for a 5 x 10 * m spacing as:

f, = 176/a f, = 338/a f3 = 518/a (2)

fo = 724/a, for a in metres

These frequencies have been corrected for air viscosity, but more recent
measurements of viscosity reduce these frequencies approximately 1% lower.



