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Introduction

In the Sound Reinforcement world in recent years, a
great deal has been said and written about vertical
line arrays. All manufacturers, from the smallest to
the largest, have brought out in a more or less
efficient and objective manner these particular sound
systems, each trying to influence listeners or readers
as to how his construction choices were the right
ones.

The proliferation of "comments" certainly informed
members of the public, educating them on this particular
issue, and avoided people like myself (among the last to
talk about them) having to dedicate endless pages to a
detailed description of the theory behind vertical line
arrays. This also eliminated any temptation | might have
had to criticize other manufacturers’ products, because a
lot of others have already done so in the “comments”
circulating in the audio community for some time.

On the contrary, I'll offer as examples the products
of some manufacturers, dedicating some space to
them, because their particular products in this field
give indispensable help in understanding the work
and results achieved by Outline, described in this
publication. A great deal of what is written in this
white paper is taken directly from the text and
designs contained in some patents for the “Butterfly”
system, applied for in 2002.

Preliminary remarks

Before Christian Heil (Ref.1), “Vertical Line Array”
was simply the definition used to appropriately
describe a particular type of enclosure: a speaker
column. An enclosure still used today several
decades after its demise, for the speech reproduction
in reverberant environments and all those places in
which it's necessary to project speech over a
considerable distance with good intelligibility.

To date, these columns haven’t undergone any
further technical development to make them suitable
for wider more demanding use, such as the wide
range reproduction of the whole audio spectrum in
the pro audio reinforcement field.

The reason for this and its intrinsic characteristics,
which made it and still makes it an enclosure able to
reproduce with a virtual dispersion of a cylindrical
nature, with an adequate sound level and quality, a
rather small portion of the audio spectrum, i.e. the
frequency range normally described as “Vocal or
Telephone Band”.
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This is also the case with the “columns” called
“Intellivox™ designed during recent years by Duran
Audio (Ref.2), for which a sophisticated DPS
controller was implemented enabling to achieve very
high directivity values on the vertical plane, even if
in a narrow band of the audio spectrum,
nevertheless more than sufficient for solving speech
intelligibility problems in environments with high
reverb levels.

Going back to the field which interests us, in spite of
all his denigrators and the sceptics who attacked him
in every way, everybody has to attribute to Heil, the
inventor of the V-DOSC, the rediscovery and modern
profitable application from the acoustic point of view,
of the principles which are at the basis of vertical line
arrays, thanks to which they can be used in wide-
range applications, in sound reinforcement in general
and in particular in the high performance high quality
market.



http://www.outline.it

Nowadays, the term vertical line array is used to
describe a particular sound reproduction system, which
has nothing to do with the classic vocal speaker column,
apart from construction similarities, which consist the
column’s use of a number of normally small
loudspeakers, mounted alongside and one above each
other and, in the case of the modern line array, the use
of a number of complete enclosures, also mounted
alongside and one above each other and able to
reproduce the entire audio band or, more generally
speaking, a very wide part of it (normally without the
low frequencies).

In this configuration, the system has a virtual
“cylindrical” acoustic emission caused by the effect of
the vertical coupling of the multi-way enclosure
elements forming the array.

In fact, the use of several channels, with each
loudspeaker dedicated to a specific audio range, for
the construction of vertical line arrays isn't a idea
recently introduced by Heil, but had already been
experimented and used for many years in various
models of speaker columns.

One good example is described in Ref.3

Merit therefore shouldn't go to Heil for having
introduced the use of multi-way systems forming
vertical sound line arrays, but rather the fact of
having clearly described and demonstrated the
criteria that govern these configurations, arriving at
the formulation of a complete theory, based on the
similarities between acoustics and optics with
reference to the Fresnel and Fraunhofer diffraction.
(Ref.4 and 5).

This is the acknowledgment that the international
audio community must rightly and objectively give
Heil and this, at the same time, is the contribution of
knowledge he made to this sector and can now be
used by everybody.

In fact, like others in the past, such as Olson and
Beranek, to mention the most famous (Ref. 6 and 7),
his work once again clarifies how difficult or
impossible it is, using orthodox methods, to build a
vertical line array which works well over the entire
audio band, up to high frequencies of the order of
15/20 kHz.




