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WEIRD KF730 WIZARD RESULTS

The KF730 Wizard has come up with some results that do not seem to make sense. This has raised several questions about these results. Here they are:  

Question:
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Using just one KF730 the Wizard always shows that the aiming axis is always the same as the upper coverage line. Yet, this line is also supposed to be the “top” of the enclosure’s coverage. From the KF730 specifications, a single enclosure should give you 6 degrees up and 6 degrees down from the aiming axis. For example in the figure below, the aiming axis is 4.6 degrees downward, which also corresponds to the top red line. Thus, the coverage is all downward from aiming axis. Further than that, the downward angle to the lower red coverage line is 12 degrees, not 6 degrees as the specifications indicate.

How can this be? 
Answer:

The upper limit of useable coverage for a "normal" KF730 array is perpendicular to the face of the top-most box. With the top few boxes flat-fronted, or nearly so, and considering that the audience is always getting farther away as you move up the pattern, the output above a line perpendicular to the face of the top enclosure is essentially unusable for coverage. Consequently, the upper coverage limit of the array is displayed as being at the same angle as the aiming axis - straight out of the enclosure. The lower limit is displayed as the lower pattern edge of the bottommost enclosure. 

This is a little less clear, though still valid, with a single enclosure. This is best explained by noting that the usual technique for a typical, single loudspeaker is to aim the center of its pattern at the back of the seating. The upper part of the pattern is thus unused. The shape of the polar pattern below the aiming axis is used to help reduce the front to rear SPL differences. The way this works is that, the increase in level due to closer distance is offset by the decrease in level from being further off axis.

Regarding the 12 degrees of downward coverage and thus 6 degrees “extra” coverage the Wizard shows, this is more generally addressed in the next question.

Question:

There always seems to be an additional 6 degrees of vertical coverage added to the bottom enclosure in a KF730 array. Pick any combination and see how there is a total of 12 degrees of coverage from the bottom of the array. According to the specifications, there should only be 6 degrees. If using a single enclosure, the same thing happens. Downward coverage is 12 degrees, not 6 degrees, down from its aiming axis.

How can this be?

Answer:

As to the 6 degree “discrepancy” between the nominal single enclosure beamwidth and what the Wizard shows in a downward direction, what the Wizard displays is correct. A single KF730 simply has very little directional control. Whether used singly or at the bottom of an array it does not benefit from increased downward directionality that occurs with an enclosure below it.

The KF730 beamwidth is specified as 6 degrees; this is over a limited bandwidth. The Wizard not only considers a wider bandwidth in its calculations, it uses measured data, not a nominal specification number, for determining coverage. For the bottom of array or a single enclosure, the usable coverage is about 12 degrees downward.

Question:

Unlike a typical loudspeaker, a single KF730 in the Wizard does not show much benefit in controlling the near to far SPL differences when aimed at the rear of the audience, as described above.

Why is this?

Answer:

This is mostly because the Wizard displays broadband SPL, essentially equivalent to what would read on a sound level meter. If the Wizard showed limited frequency bands, there would be more, apparent benefit. Even so, being designed as an array element, its directional performance is designed in context of it being used as part of an array. Therefore, it was never designed nor intended to solve near to far SPL difference problems as a single loudspeaker.

Further, being a relatively small sound source, the broadband polar response of a single KF730 is fairly omnidirectional. A single KF730 will be louder at, say, 30 ft than it is at 60 ft, because 30 ft is 6 dB closer and the broadband polar is less than 6 dB down at that angle. Thus, the Wizard is correctly showing how a source, nearly omnidirectional in broadband terms, projects onto the floor. This is the performance you should expect from a single KF730.
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