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As the recording industry enjoys the benefits of both digital and advanced analog
recording technology, attention is appropriately focused on the use of compression
driver and horn designs which are some 25-30 years old. Evolutionary improvements
in woofers, compression drivers, and dividing networks combined with new constant-
coverage horn designs have resulted in a frequency response more consistently uniform
at all coverage angles (yielding flat power response) along with lowered distortion and
increased acoustic power output at the frequency extremes.

0 INTRODUCTION

High-quality studio monitor loudspeaker systems have
evolved out of the theater traditions of the 1930s and
1940s. These systems, whether of two-, three-, or four-
way design, invariably make use of compression drivers
in their mid- and high-frequency sections for greater
reliability at elevated output levels. These design tra-
ditions have been eschewed by the ‘“‘audiophile” seg-
ment of the consumer market, who have in general
preferred the relative smoothness and low distortion
(at moderate levels) of cone and dome direct radiating
systems. As audiophile record productions take on a
more conspicuous profile, and as digital recording
technology promises higher orders of performance in
the studio, we once again examine and attempt to rec-
oncile the apparent differences between that which the
dedicated audiophile feels to be a state-of-the-art ap-
proach to loudspeaker design—and that which expe-
rienced recording engineers require for their specific
needs.

Among the chief performance parameters we have
identified are uniform polar response and directivity,
smooth power response, and low distortion. A secondary
requirement is for accurate stereophonic imaging at
close-in listening positions in the studio control room.
A new family of constant-directivity horns has formed
the basis of a new approach to monitor design, and we
will now describe two monitor loudspeakers embodying
them.
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1 THE CONSTANT-DIRECTIVITY HORN

Horns used in previous monitors were of the radial
type or, alternatively, straight exponential with a hor-
izontally divergent acoustic lens. Either type offered
wide but uncontrolled horizontal response at the expense
of narrow vertical response at the highest frequencies
and constantly rising directivity with frequency. Recent
developments in horns (Keele [1], Henricksen and Ureda
[2]) yield very uniform vertical and horizontal coverage
patterns which change little with frequency. These horns
provide surprisingly constant angular coverage along
with very stable directivity over their operating range.
This alone cures the worst complaints about previous
horns and makes systems using such horns truly a new
generation of monitors.

Optimal horn parameters for monitor use are as fol-
lows.

1) Constant coverage angle with consistent polar
patterns, both horizontally and vertically controlled
over the total operating range (1000 Hz to 16 000 Hz).

2) Coverage angles wide enough to mate at crossover |
with a cone woofer (90°-100° square or a directivity
index [DI] of about 8 dB).

3) Faster flare than previously used, for lower second-
harmonic distortion. '

4) Shorter length to place woofer and horn in the
same acoustic plane.

The first version of a constant-directivity horn (Keele
[1]) was basically a much improved radial horn with
end flaring to combat midrange narrowing and main-
tenance of high-frequency beamwidth by elimination
of the typical radial horn neck. A second version de-
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