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Wavtech ThinPRO Subwoofers
Engineering acumen incarnate

Introduction

When talking subwoofer development, especially shallow transducer design; very few would have the audacity to disagree that American company Wavtech is not one of the world’s best. Aside from amassing enough accolades to fill a wheelbarrow during its tenure, this Arizona based company has utterly mastered the concept of shallow design methodologies, learning more about the realm than most other companies will ever know about. Today Wavtech has various grades of shallow subwoofers however I have the privilege of reviewing the absolute pinnacle of them all; the mighty ThinPRO!
Making waves
Despite the latest evolution of the ThinPRO series being relatively recent, it’s already making waves and creating headaches for the competition. Wavtech tends to circumvent the sound pressure realm, thus concentrating most of its engineering prowess solely on subsonic sound quality, aiming for tonal accuracy and control hitherto unheard of. So much so that ThinPRO subwoofers tend to be the benchmark most other companies’ wares are measured against when talking shallow subwoofers. Within the range there are both ten-inch and twelve-inch variants, with either 2 Ohm or 4 Ohm motors. I was recently afforded the opportunity to test the ThinPRO12.2 subwoofer, which gave me marvelous insight into what all the hype was about.
Framing things
Opening the neatly presented colour box you’ll find the ThinPRO subwoofer possesses a chassis unlike any other on the market. The ThinPRO design is utterly unique, and the basket is a machinist’s dream. Starting life as a block of cast 6061 aluminium, the frame is machined to perfection via multi-axis CNC, with the aim being to make a basket as aerodynamically efficient and transparent as possible. To this end there’re flow vanes located within all the web fingers that guide rearward airflow away from the motor and prevent any type of cavitation, akin to the saw teeth you’ll see on the back of a modern high-bypass turbofan aircraft engines; they serve to guide the jet efflux in straight lines to prevent cavitation. This frame holds everything in strict alignment, maintaining robust control over everything as it reciprocates.

Oh what a motor

Turning the unit over reveals a large motor structure housed within that shallow basket. The ThinPRO subwoofers are not deep at all, measuring a paltry 72.7 mm and 76.2 mm for the ten-inch and twelve-inch variants respectively. The motor on the other hand is anything but small. Housed within the five large cross-section webs is a whopping 4.5” / 115 mm voice coil on the ten-inch and ah even larger 5” / 130 mm voice coil within the twelve-inch! That may roll off your tongue easily so read it again; we’re talking around five inches of voice coil my friends! Said voice coil and former are the heart of these subwoofers, comprising a tight wound pure copper coil wrapped upon a thermally resilient vented polyamide composite former. The former also reinforces the cone as it joins right under where the foundation frame attaches to the cone above. The coil wire cross section is chosen to leave as little an air gap between windings, resulting in minimal magnetic loss and low induction; hence making for vastly improved efficiency. The former is generously thick and able to withstand incredible heat without disfiguration and physical distortion. Speaking of heat, the motor design features a serious cooling system that begins with large air spaces around the top edge perimeter. These provide airflow aplenty to move throughout the voice coil, down through the inner gap before expulsion via the pole vent with each reciprocal cycle.
Residing atop is a diaphragm constructed from a honeycomb Nomex and glass fibre composite. This extremely strong, aerospace derived material results in an exceptional balance between mass and strength. This returns an outstanding Young’s Modulus or damping measurement, whilst also offering serious resistance to physical deformation conducive to unparalleled audio clarity and realism.
Suspended animation
The suspension within the ThinPRO design is where the real magic happens. It begins atop with a thick dual-roll surround, sometimes called a tilde profile after the typographical symbol. It’s constructed from nitrile butyl rubber and encircles the cone, preventing any possibility of radial float. Deep below, within the actual confines of the former; are a pair of similarly profiled nitrile butyl rubber spiders. These twin elements serve to hold everything below in strict axial alignment and form a dynamic overall suspension assembly that Wavtech calls its progressive mirrored suspension system. Since perfected by Wavtech engineers; this compliant suspension architecture provides some of the most articulated control ever seen in any subwoofer, period.

Magnetic magnificence

Despite sharing some vague similarities with other high-end shallow subwoofer magnet arrays, the dual magnet architecture on the ThinPRO is unique. The FEA optimised dual gap motor structure features double stacked strontium ferrite magnets, with the dark grey powder-coated basket being coupled to a stamped steel magnetic cup that surrounds the voice coil. These magnetic twins generate more magnetic energy and stronger flux BL than a single external magnet of similar size would, increasing efficiency and the dynamic range. The position of the secondary magnet fixed above the top plate in the motor is the key in controlling stray magnetic flux, thus generating a more focused flux while also contributing to the shielded characteristic of the motor. And because the magnetic system has been relocated to within the voice coil, it’s able to eliminate any stray magnetic flux by effectively directing all the magnetic energy onto the coil itself. This architecture is far more efficient than conventional design, is magnetically shielded and highly compact. This overall design also allows for a far longer Xmax and Xmech; all whilst eliminating the requirement of enormous physical depth. That said, if you do experience the occasional rush of blood to the head Wavtech accommodates you with a back plate that’s located far enough back to combat any detrimental overruns. Despite their size the motors are still very efficient, easy to move and most importantly easy to control, right down to true subsonic regions most shallow subwoofers can only dream of reaching. On one side of the chassis there are a set of gold-plated push-down terminals that are housed on a shock resistance plastic block to prevent any short circuits. The tinsel lead that runs from this terminal block to the voice coil is not small either; try fourteen gauge. It’s interesting to note how many subwoofers require massive cables to get the power to them, only to have minute tinsel leads running thenceforth to the voice coil. 

Sounding off
Moving from the test bench to test vehicle; my weapon of choice was the larger twelve-inch ThinPRO12 two Ohm variant. The wear in period is insignificant thanks to the dual spiders being nitrile butyl rather than polycotton, therefore after a quick wear-in I progressed straight on to testing the Thiele / Small parameters to attain the optimum enclosure design. Some of these include a free-air resonance 25 Hz for the twelve-inch and 31 Hz for the ten-inch. These numbers would be remarkable for a full-size subwoofer, let alone a shallow. This is simply unheard territory insofar as shallow designs go. The overall competent frequency response of 10 Hz to 300 Hz which is impressive for any subwoofer, and the suspension’s air equivalence was 42 litres for the twelve-inch and 17 litres for the ten-inch. Xmax within both diameter drivers lobs in at a massive 20 mm, which is substantial for a subwoofer of this ilk. The Xmax measurement is the distance the voice coil can travel before it begins departing the voice coil gap, running an exponential risk of experiencing excessive axial and radial float. Its suspension Q parameters suggest a sealed enclosure, with the total Qts being around 0.53 for the ten-inch and 0.48 for the twelve-inch. This is not to be confused with Qtc; of which is a measurement of how the subwoofer will behave when enclosed. A Qtc of 0.707 in theory is the perfect figure, leaving aside cabin gain and transfer function phenomena. To achieve this Qtc in theory most subwoofers require a larger enclosure, however when you do factor those two phenomena aforesaid into the equation you can get it down to as little as 32 litres for the twelve-inch and 25 litres for the ten-inch. Remember a car interior is a vastly different environment to a Thiele / Small machine. Hence post trialing a couple different enclosures I settled on a sealed enclosure of around 30 litres for my ThinPRO12, or just over a cubic foot.

With enclosure loaded, suspension worn-in and heartrate rising I grew a little more spirited with the testing. Like most high-end components the ThinPRO12 initially sounds a little restricted, but post wearing-in the subwoofer really presents a response that’s lifelike. I ran the subwoofer with my Wavtech link1500.1plus amplifier, providing it with around 1500 Watts of clean goodness. These subwoofers will run effortlessly off far less power than that, but I generally like to have ample power and head room on tap for testing and keeping the damping factor high. The last thing anyone needs is an amplifier struggling to control deceleration. Armed with a vast array of musical genres I headed roadward. You’ll notice immediately its tonal accuracy and articulation is unlike anything heard from many a subwoofer period, let alone a shallow design. Absolutely everything that was played through my test subwoofer sounded spot-on not only in clarity but also in realism. With classical music it was akin to being in the opera hall and feeling the pipe organ and those cellos meld together within the subsonic realm, as it plays very low and with a brilliant tonal linearity. Producing low frequency human vocals, the likes of A₁ through to C₅ for example; it’s equally as impressive. Switching back to more demanding genres such as metal, dance, rock and techno, these subwoofers don’t mind hard work either. When thundering through these harder genres the subwoofer presents little to no struggle at all right up until you hit the ungodly volumes no man should be taking a shallow subwoofer too. Even on the transient speed side of the equation; when playing fast blast beats the subwoofer and amplifier combination is supremely sharp, accurate and plays with an authority that needs to be heard to be believed.

Conclusion

In conclusion, the development phase of Wavtech’s ThinPRO subwoofers might have proved far more time consuming and challenging than first expected, however one cannot argue with the stunning results. Now that me and many other audiophiles around this country have had opportunity to audition all I can say it’s been well worth the wait! For if this is what the future holds for high-end shallow subwoofer design; then I offer my condolences to the competition as they attempt to achieve similar subsonic bliss from their shallow offerings.
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