Theory & Practice
Speaker Positioning
by Mark Amundson 

Poor positioning of loudspeakers has been a pet peeve of mine for quite awhile. For outdoor situations and large, wide rooms, I can go with the flow of whatever install or system is provided. But there are many occasions, especially in narrow or “tight” rooms, where I come away shaking my head about speaker positioning. 

Flat Front vs. Cocked 
When the performance area is a narrow room, or a partially segregated performance area where the loudness is to be confined, the typical speaker stacks on the side of the stage should be slightly tilted or “cocked” inward. Of course, this may be a bit fruitless if you have been provided music store-grade top boxes with 90- by 40-degree horns. In that case, just cock them 15 degrees and prepare for wall splatter reverberation. 

As you can detect, I am a big fan of medium- to long-throw cabinets with at least 60- by 40-degree horn patterns for the high frequencies. With the exception of small clubs, I am not fond of wide pattern horns. Also, many times there are venues where I want “no-coverage” areas, as some patrons may want quieter side areas so they can converse amongst themselves during the show. 

More SPL vs. More Speakers 
With the exception of subwoofers, the call for more loudness does not necessarily correlate to more speakers. Usually, just more efficient speakers will work best for medium size venues. By adding more top box speakers to each side of stage, the difference of sound wave arrival times from each of the co-located cabinets will start blurring the fidelity of the mid and high frequencies, if not causing comb filtering outright. 
To best way to solve the “more loudness” problem is go for speakers optimized for good efficient medium- to long-throw cabinets. There are plenty of 98 and 99dB SPL at 1-watt, 1-meter top boxes out there, but doubling up on these boxes yields only a 3dB improvement, assuming the phasing issues are solved for minimal combing and blurring. Why not choose medium-throw cabinets like the popular EAW KF650z (101dB SPL) or the EV QRx212 (102dB SPL)? You’ll get that extra loudness for nearly no extra cost. And if you really want to double the loudness (+10dB), try the Community Solutions SLS960 or SLS980 long-throw top boxes with 108dB SPL sensitivity. 

By staying with single tops per side, not only do you avoid hauling a second set of tops around, but there are fewer speaker cables and amplifiers, plus less power to distribute in those all-too-difficult venues with little juice to spare. And hauling fewer racks and stacks is just fine to those paying the fuel costs, besides the crew humping the gear. 

Now, there are common situations where multiple tops are appropriate. That gets back to wide audience areas where you can splay two or three medium-throw cabinets. If the venue provides a rig with double tops and the room is not wide, I will either splay in the inside tops (Figure 2) or just disconnect the outside tops and leave them for aesthetics only. Of course, there is always the image problem—some bands or venue management insist on “a lot” of speakers on each side for the perception of loudness. But no one said you had to cable them all up. 
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If you truly need more loudness than a single pair of speakers provides, then consider “inverting” a second pair of tops onto the first pair (Figure 3). Now, this inversion works best if the cabinets can be secured, and if the cabinets are two-way (mids/highs). Three-way cabinets (lows/mids/highs) probably will not work if the mids are placed between the high horn and the low drivers. That is because the distance between the mids becomes more than a half wavelength and the infamous phasing issues arise again for blurring/combing. By inverting top cabinets, usually the high frequency horns are coupled together and act as a single louder horn. 

Subwoofer Arrays 
The classic quandary with subwoofer cabinets is to either stack ‘em up on the sides of the stage, or run them centered and beneath the stage for that horizontal array effect. The rationale for side stacking is mostly practicality, as the top boxes need a height boost, and if you don’t fly them, you need to get them over the audiences’ heads somehow. With 10-foot wavelengths, close-coupling multiple subwoofer cabinets does a fine job. But two piles of subs stage right and stage left can still create comb filtering effects, just where you would think they would sum together in the center of the audience. That is true if you are within a couple feet of the center line between the sub stacks. 

Laying down end-to-end subwoofer cabinets can create that awesome looking horizontal line array with more even loudness across the stage front. However, there are always exceptions. For example, I know a club with the main island bar 75 feet out from stage-center with the subs arrayed on the floor. The rumble of the subs pretty much pisses off the half-deaf bar staff at anything beyond “Lawrence Welk Champaign Music” levels. At least the sound company provider had enough sense to fly the medium-throw tops and aim them away from the bar. 

So if two strong lobes of low frequency support are the best, then side stack the subs. If a broad uniform forward lobe is best, then array them across the front. And do not forget the free +3dB hard floor bounce efficiency you get when the subwoofers are on the ground and not on the stage decking. Sub-on-sub stacking vertically just means the higher stacks get even less floor bounce advantage.
