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Stereo Integrity SQL-12 Subwoofer
Raw power, deft poise
Introduction

When dabbling in the wonderful abode of high intensity audio, an arena where both quality and volume are critical; sometimes it’s wiser to evolve existing technologies rather than unpack the old drawing board to begin from scratch. With many brands simply rebadging off-the-shelf designs as their own, it’s true to admit some of these designs are pretty good. Hell, some even appear excellent. That is until a true master cross examines it with a bulletproof design of its own. See it takes decent level of skill to design a subwoofer capable of sounding phenomenal. Likewise, it takes a decent level of skill to produce a subwoofer that’s capable of outputting serious volume and kinetic force. Designing a subwoofer that’s genuinely capable of handling both these duties with conviction however; that takes a monumental level of skill and technical knowledge. Welcome to Stereo Integrity’s most famous range; the mighty SQL subwoofers! 

Extensive heritage and experience

With an extensive heritage encompassing sound-quality subwoofers and sound pressure ground pounders, American-born Stereo Integrity started with a clean slate a few years ago with one goal in mind; create the ultimate subwoofer by blending control and violence into a single unit. The initial SQL range was the outcome, and despite being extremely well received and highly successful in the competition arena for years; Stereo Integrity decided to refine the design anyway. After endless hours of refining, improving, evolving and testing via finite element analysis (FEA) simulation software, the result was the stunning second series variants of the SQL subwoofers you now see. They’re available in both twelve-inch and fifteen-inch diameters, and although externally they may look similar; beneath the surface they’re a complete departure from the norm when it comes to marrying sound quality and sound pressure.
Topside dominance

Starting at the top; the cone above is made from what Stereo Integrity modestly labels as paper and sure, this is fundamentally correct. However, this paper is not the same thing you print your documents on at home folks. It’s constructed from a blended pulp material which is hard-pressed into a very specific shape before being chemically coated and mated to the centre dust cap, which proudly boasts the Stereo Integrity logo. The resulting structure is extremely strong, demonstrating exceptional damping characteristics.
Why the carbon cap

Stereo Integrity also offers an option for a carbon fibre cap and since I get asked incessantly why let me explain. The more a woofer cone moves the more it flexes, succumbing to mechanical resonance. We call this the cones damping or Youngs Modulus value. The stronger and stiffer the cone, the better it sounds. You cannot just make them out of any old rock-hard material however, because then the cone becomes heavy conducive to the amplifier experiencing more difficultly moving it accurately. Ergo what expert designers like Stereo Integrity do is utilise lightweight materials like pulp, then reinforce the entire affair with a very sturdy dust cap. On the standard subwoofer the central cap keeps the dust out of the voice coil gap beneath it, whilst at the same time reinforcing the cone. The carbon fibre version does the exact same thing however the carbon cap possesses many times the strength of the standard cap, thus its ability to reinforce the cone and resistant mechanic resonance is far superior. On top of this the cap is a certain diameter, designed to lock onto the cone right where the parabolic weak point is, and like a strengthening ridge this cap helps the cone maintain its shape under the most strenuous of conditions.

The behemoth stands ready

Moving to the sizable bum; you’re greeted by the massive cast-alloy frame. Powder coated dark grey, it’s slightly oversized with an outside diameter of 328 mm and mounting diameter of 288 mm; hence making it closer to 12.5” in actuality. Happily residing upon the side of the basket are twin plated terminal blocks able to accept up to 8 Awg speaker cable whilst firmly attached to the bottom is an enormous double-stacked high-density Y35 grade ferrite magnet. This is carefully positioned in relation to the overhung voice coil so that the densest magnetic flux can exert maximum control over the voice coil as it goes about moving through its extraordinary two-way Xmax of 52 mm. Yes sir, if it’s air you want to move; this motor will happily oblige. Regarding the voice coil; it’s comprised of a solid copper number, wound upon a 2.75” / 70 mm split black anodized aluminum former. This diametre was chosen because it strikes a perfect balance between maintaining lesser inductance than a 3” / 76.2 mm coil while offering more motor force than a 2.5” / 63.5 mm coil. The coil and overall mass balance have been meticulously calculated and verified through multiple Klippel test sessions, resulting in a 50 mm high winding height. Nested within the pole you’ll find a solid aluminum faraday shorting ring. Without venturing too deeply into electromagnetic theory, this ring significantly reduces the adverse effects of eddy or Foucault currents by modifying the magnetic field through Faraday's Law of Induction. The result is reduced inductance, lower distortion and noticeably enhanced transient attack characteristics. 
Keeping a cool head

Longevity is ensured by an over-engineered cooling system, allowing for an effortless power-handling of 1000 Watts continuously and many times more for the odd momentary lapse of volumetric reason. The cooling begins with eight enormous perimeter intake vents. From here, copious amounts of cool air flow into the centre of the voice coil beneath the spider before splitting into two flows. The centre flow enters the actual pole via various venting holes peppered through the former, whereas the outer airflow heads down the outside of the voice coil before snaking its way around the bottom of the moving structure, linking up with the numerous heatsink fins machined into the thick back plate. Here the two flows amalgamate before departing via a 22 mm primary central vent along with twelve 5 mm vents arranged in a circular pattern around the main one. This pole vent has a large bell mouth to eliminate any chance of chuffing, which is a wise inclusion because when this sucker is running at full tilt that exhaust port expels a level of thrust that’d make NASA proud!

Control and concentricity

Diligently holding the motor in place is the lower suspension system comprising of dual 8.375” / 213 mm Nomex spiders. These give the motor a sensitivity of 87 dB, an air equivalence or Vas of 22.5 litres and a resonant frequency or Fs of 34.1 Hz. These spiders are separated slightly, thence kept in place by a polymer retaining collar. The suspension is resin-bonded to the underside of the cone and clamped in place between the two spiders.
The top side of the suspension features a thick nitrile-butadiene rubber surround, shaped into a very carefully designed symmetrical EROM profile. This not only offers maximum radial reinforcement during soft playback through to the most demanding periods of play, but it also allows the cone to move most gracefully throughout its 8 Hz to 500 Hz frequency range. It’s not simply stuck to the top with hapless glue either. In what can only be described as a warning of what’s to come, the top of the surround is double stitched to the cone. 
Modelling and simulation

The SQL-12 D4CF arrives very solidly packaged within its shipping container to avoid slippage during transit. Listed succinctly upon the Stereo Integrity website are the Thiele / Small parameters required to design a suitable enclosure. Stereo Integrity goes above and beyond in this regard, not only providing examples but also offering tailored assistance if you’re not confident designing your own enclosure. This is a most professional touch, indeed one many companies would do well to learn from. Nonetheless us audio buffoons not only prefer modelling our own enclosures, but we also measure the individual subwoofers’ parameters to check their accuracy when juxtaposed against the official mean. During modelling and simulation my test specimen presented accurate enough to allow enclosure modelling using the websites generic specifications.

The first little challenge

Theoretically the driver can run with Vb sealed volume as little as 0.65 cf / 18.5 l, however aside from returning a Q too high for this author’s tastes; you’d literally struggle to fit the motor in, let alone the entire backend frame. And Pauli’s exclusion principle is another one of those pesky physics laws that won’t budge for anyone. Luckily it takes a slightly larger enclosure to achieve the Q of 0.68 I wanted. “But Marty you usually test with 0.707” regulars might retort. Well not always, see sometimes the 0.707 is the best on paper, however depending on application I sometimes like a little physics assisted boost. I therefore expanded the volume a little, eventually settling on a 1.6 cf / 45.3 litre sealed enclosure which provided a Qtc of 0.68 and group delay of 5.5 ms.

The second little challenge

With my enclosure designed, constructed and loaded I then faced the second challenge. In that you cannot run this beauty off any old feeble amplifier, and by feeble I’m not just talking about Watts. For the suspension of the SQL is fluid enough to run off as little as a few hundred Watts, but that’s not the critical ancillary ability for quality output. Copious amounts of headroom is always desirable, however when selecting an amplifier to power your subwoofer there’re more specifications to consider aside from raw power output. Two of the more important ones are damping factor and distortion. Damping factor describes an amplifier’s ability to electrically control a speaker’s cone. This is particularly relevant with subwoofers, where large amounts of cone movement are involved. Whilst a higher damping factor is generally desirable, there is considerable debate over how much of an audible difference it makes once the figure becomes sufficiently high. Total harmonic distortion on the other hand refers the extent to which an amplifier alters the original signal by introducing additional harmonic content. An amplifier whose distortion rises substantially as its workload increases can begin to sound increasingly compressed or indistinct as it approaches its limits. This results in subbass losing much of its clarity and definition, leaving the subwoofer sounding increasingly loose and untidy rather than clean and controlled.
Gearing up to play

Before heading out I powered the subwoofer up to give it a decent wear-in. Whilst one should never push on a speaker cone; hypothetically if you were too, you’d recognise immediately why this wearing in process is necessary. As the suspension is extremely tight when brand new, despite being run for testing at the factory. After a lengthy period running waveforms centred around its resonant frequency, it was time to head out. I kicked off with my typical classical and jazz repertoire because instruments like cellos, bassoons, tubas, pipe-organs, double bass and gran-cassa drums are the best for providing subsonic and infrasonic analogue bass. Not to mention lower register vocalists, extending right down the subterranean realm of E1 courtesy of Geoff Castellucci. When handling these demands the SQL-12 sounds wonderfully natural and is very smooth, with a most lifelike representation especially wherein low octave frequencies are concerned.
Moving to more dynamic genres to see how the motor would handle serious rapidity; I armed myself with my metal, dance, techno and dubstep et al. The driver again reproduces more energetic music with deceptively stunning clarity. The suspension is an awesome blend of rugged toughness and smooth fluidity. As aforesaid the amplifier controlling it plays a partial role in this accuracy, nonetheless if a subwoofer’s motor and suspension isn’t expertly designed it’ll never sound convincing. I’ll just reiterate my initial warning though. Please don’t run drivers of this ilk with modest amplifiers, as the indubitable degradation in output quality is not the fault of the subwoofer if you’re not feeding it enough power.
Moving away from delicate

Given the hyperbole surrounding these subwoofers it’d be remiss of me not to give it a serious workout. I turned the line driver up a little, made a few other small adjustments on my processor; and it was time to ride the lightning. Akin to when a supercar pushes past 300 kph all those aerofoils suddenly make sense; at absurd volumes that dual suspension and voice coil overhang arrangement all makes complete sense. For this beast animates in most dramatic fashion, bursting into life as it goes about blurring your vision and debating the beat speed of your heart. The SQL drivers are seriously loud subwoofers, and although I’d seen videos aplenty online of the engineers at Stereo Integrity doing similar; it’s still a sensory feast watching it perform at its full peak-to-peak excursion. The blend of accuracy and volume is daunting at times, with double-bass blast beats of heavy metal literally becoming frighteningly visceral.
Conclusion
With the original white chassis series of SQL being most impressive, the engineers were faced with a daunting task outdoing them. These second generation of SQL series however, well they’re just beyond phenomenal. For not only do they produce sound with imposing accuracy at volumes bordering on aural insanity, but they also look tremendous too. Covering all bases with aplomb; the series two SQL subwoofers truly are worthy of the moniker Beauty and the Beast!
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