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A loudspeaker test technique is described which depends on nearfield pressure mea-
surements made in a nonanechoic environment. The technique allows extremely simple
measurements to be made of frequency response, power response, distortion, and

electroacoustical efficiency.

GLOSSARY OF SYMBOLS

a radius of circular radiator

ap radius of diaphragm, = \/SD—/W

ay radius of circular vent, = \/Sy/x

c velocity of sound in air, = 343 m/s

€in voltage applied to driver input
f frequency, in Hz

Iz Helmholtz resonance frequency of vented box

fs low-frequency cutoff (—3 dB) of speaker system

I, acoustic intensity, in power per unit area,
= p2/(2 p, ¢) for a plane wave

k wave number, = 27/ \ = o/c

4 peak sound pressure

Pr peak sound pressure in farfield of acoustic radiator

Dy peak sound pressure in nearfield of acoustic radi-
ator

Py, Toot mean square sound pressure in nearfield of
radiator, = py/ \/7

Pr peak sound pressure on axis of piston at distance r

P, acoustic output power

Py  nominal electrical input power

Q ratio of reactance to resistance (series circuit) or
resistance to reactance (parallel circuit)

Oz Q or cabinet at f5 considering all system losses

* Presented May 15, 1973, at the 45th Convention of the
Audio Engineering Society, Los Angeles.
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r distance from pressure sample point to center of
piston

Ry dc resistance of driver voice coil

S surface area

Sp effective projected surface area of driver diaphragm

Sy cross-sectional area of vent
SPL"  sound pressure level, in dB re 20 u N/m?
U, output volume velocity of acoustic radiator

A wavelength of sound in air, = ¢/f
7 nominal power transfer efficiency, = P,/ Py
Mo reference efficiency defined for radiation into a

half-space free field
Po density of air, = 1.21 kg/m3 at 20° C
o radian frequency variable, = 2 = f.

INTRODUCTION: The low-frequency evaluation of a
loudspeaker system with respect to frequency response,
distortion, and power output has traditionally required the
use of a large and expensive anechoic chamber or a cum-
bersome and often equally costly open-field outdoor test-
ing site. Recently, Small [1] pointed out that valid measure-
ments could be made at very low frequencies in any rea-
sonable environment by sampling the pressure inside the
enclosure.!

1 Even the large anechoic chamber at Electro-Voice is not
much good for low-frequency measurements below 40 Hz in
the farfield (beyond 10 ft (3 m) from the speaker system

- being tested). EV engineers have resorted to Small’s technique

numerous times to.measure response below this frequency.
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