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2011 NAMM Show—Take It to Eleven!
Shades of “This is Spinal Tap,” the theme of the 2011 

NAMM (National Association of Music Merchants) show, 

is Take It to Eleven! As in the past several years, the Winter 

NAMM Show takes place at the Anaheim Convention 

Center, Anaheim, Calif. (Photo 1) from January 13-16. 

85,000 persons are expected to attend (about 70% the 

size of CES!), with something over 1500 exhibitors. A 

partial list of exhibitors from the 2010 NAMM Show 

includes Audix Corporation, B & C Speakers, Bag End 

Loudspeakers, Carvin Corp., Celestion, Electro-Voice, 

Eminence Speaker LLC, Equator Audio Research, Fender 

Musical Instruments Corp., Fishman, Focal Professional, 

Galaxy Audio, Gem Sound, JBL Professional, Jensen 

Speakers, Mackie, Neutrik USA, P. Audio System Co., Ltd., 

Peavey Electronics, Phil Jones Bass, Roland Corporation 

U.S., Samson Technologies Corp., Selenium Loudspeakers, 

SLS Audio, SWR Bass Amplification, Vox Amplification, 

and Yamaha Corporation of America.  For more, visit 

www.namm.org.

Wavecor’s full-range 

driver. See p. 6.

ALMA Asia report, 

p. 20.

By James Croft

By Vance Dickason

PHOTO 1: The Anaheim 

Convention Center.
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Create your 21st century loudspeakers  
at a company built for the 21st century. 
Create the most application-specific loudspeakers possible,  
while getting the exact and consistent sound you want. 

No company offers more than MISCO.
MISCO has significantly expanded its loudspeaker design,  
engineering, and manufacturing facilities to include the following:  
Design Engineering Capabilities

• CAD capabilities including magnetic system modeling and 3D design software
• Complete audio measurements and power testing
• Audio Amplifier design and assembly, including DSP
• Metal and Plastic fabrication for prototyping

Manufacturing Capabilities
• Custom magnetizers capable of charging large neodymium  

magnet assemblies
• Automated and robotic adhesive dispensing
• Kanban systems of inventory management
• Lean manufacturing flow of product
• Hundreds of off-the-shelf designs from miniature speakers  

through 21” woofers

Quality Control
• End-of-line testing with Soundcheck by Listen, Inc
• Corporate quality system based on ISO 9001

4” Midrange Driver #JC4MR-8A
Features high sensitivity, cast 
aluminum basket, and high  
strength Abaca cone.

8” High performance,  
mid-range driver # LC86-6A
Features high sensitivity  
with low distortion.

Hear the difference!
Our product line expands significantly  

in early 2011!

Contact us with your speaker designs. Email us at info@miscospeakers.com, 
call us at 1-800-276-9955, or visit us at miscospeakers.com
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Old Signals, New Tricks
The following item appeared this month in the audiobytz 

newsletter by David Ranada:

“Ian Chan, a design engineer for Stanford Research 

Systems, describes in a recent paper, Sine Chirps for Measuring 

Impulse Response, how a rapidly logarithmically swept sine 

wave (about a half second to cover the audio range) can be 

used to rapidly get information about a system while having 

other advantages. One of these is a low crest factor. Noise and 

similar signals (like the pseudo-random noise in an MLS sig-

nal) can have a high crest factor, which is the ratio of the peak 

level to the RMS level of the signal. Chan cites an MLS signal 

filtered to have a pink spectrum as having a crest factor of 11 

to 12dB, which clearly requires greater headroom from an 

amplifier driving a speaker under test than a sine-wave chirp, 

with its crest factor of 4dB and a naturally pink spectrum.

“But one of the more interesting abilities of a chirp is that 

it can probe for distortion performance of things like filters. 

Chan shows this graph [Fig. 1] of the impulse response 

of a chirp fed through an elliptical low-pass filter (calcu-

lated using the facilities incorporated in Stanford Research 

test equipment, naturally) has the distortion components 

emerging, in reverse harmonic order, before the distortion-

free main impulse at time zero. Another thing you can do 

with chirps is to “equalize” their spectrum to stress a certain 

area of the audio spectrum or to mimic the signal distri-

bution in program material. But equalization in this case 

doesn’t mean filtration of the chirp signal but of changing 

the amount of time the chirp spends sweeping through 

the frequencies of interest (a variable speed sweep, in other 

words). The Chan article goes into further details on these 

characteristics and includes both formulas and methods for 

generating and analyzing chirps.”

You can subscribe to the bi-weekly audiobytz newsletter 

at www.audioxpress.com/audiobytz/index.htm. Also, you 

can download the entire Sine Chirps for Measuring Impulse 

Response article at www.eetimes.com.

China Blocks Neo Shipments
Saudi Arabia controls the oil, and China controls rare 

earths, such as neodymium. China, which has been blocking 

shipments of crucial rare earth minerals to Japan in October, 

has quietly in November halted some shipments of those 

materials to the US and Europe. Rare-earth prices have surged 

as much as sevenfold as China in July reduced its second-

half export quota by 72% to ensure domestic supply of the 

mineral used in laptops, missile-guidance systems, and hybrid 

cars. The cuts have spurred companies including Glencore 

International AG and Molycorp Inc. to plan to restart and 

develop mines outside of China. China mines 95% of the 

world’s rare earth elements, which have broad commercial 

and military applications, and are vital to the manufacture of 

products as diverse as cellphones, large wind turbines, guided 

missiles, and, for our industry, loudspeaker motors.

Live-Versus Recorded Listening Tests Don’t Work
I’ve been meaning to comment on this for several 

months. This title appeared in Sean Olive’s blog, Audio 

Musings, in July. Basically, Sean catalogs the history of live/

recorded demonstrations beginning with Edison’s Diamond 

Disk Phonograph series of events. This is worth checking 

out, but here is Sean’s conclusion:

“In reviewing the history of live-versus-reproduced tests, 

most have been performed as elaborate sales and marketing 

demonstrations designed to fool listeners into believing that 

a product sounded much better and more accurate than it 

actually was. While live-versus-recorded tests have proven 

their merit as an effective marketing and sales tool, they 

have not yet proven themselves as a serious method for sci-

entific experiments intended to advance our psychoacoustic 
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understanding of music recording and reproduction.

“The reason for this, I believe, is that live-versus-recorded 

tests do not adequately control important listening test nui-

sance variables, a prerequisite for accurate, reliable and scien-

tifically valid results. It is not entirely coincidental, that (to my 

knowledge) none of the live-versus-recorded tests to date have 

produced a single scientific publication or new psychoacous-

tic knowledge. Hopefully, you now understand why I don’t 

conduct live-versus-recorded loudspeaker listening tests.”

For more, visit Sean’s blog at http://seanolive.blogspot.com.

New Drivers from Tang Band
Tang Band has announced its last new driver releases for 

2010 as follows:

25-1933S: 25mm fabric dome, low Fo, low distortion, back 

chamber with short ring design.

W1-1925S: mini full range, low Fo = 200Hz. OD = 25mm, 

with neo motor design.

W6-1936S: 6.5″ high power subwoofer, flat aluminum cone, 

neo motor shallow mount design, with reinforced nylon frame.

WQ-1858: 12″ aluminum subwoofer, 500W RMS power 

handling, Fo = 20Hz, 

X-max = 13mm (one way), with heatsink.

For more, visit the Tang Band website www.tb-speaker.com.

New BMR NXT Drivers from Vifa
Vifa, a Tymphany brand, has released two new NXT type 

BMR (Bending Mode Radiator) woofers, the BMR 46 and 

the BMR 85. These flat cone drivers (Photo 2) have neo-

dymium motors and exhibit an enhanced power response that 

exceeds what you would normally expect from the diaphragm 

diameter. Preliminary parameters for these are as follows:
 BMR 46 BMR 85

DCR 3.9Ω 3.85Ω
Fs 177Hz 95Hz

Qms 4.87 3.78

Qes 0.43 0.81

Qts 0.39 0.67

Vas 0.21 ltr 2.48 ltr

Sd 0.00204m2 0.0068m2

Xmax 0.7mm 0.70mm

These drivers will be featured in an upcoming Test Bench 

review. For more, go to www.tymphany.com.   VC

"Our products have gained both scale and ultimate clarity since we

voiced them with - Jantzen Audio capacitors.

Superior Cap

Even the finest nuances can be

heard. The sound never gets

over-edged, really superb natu-

ralness with a somewhat bright

top-end.

Silver Cap

Super smooth cap without

any harsh additions to the

sound. Absolutely neutral tonal

balance. A truly outstanding

audio part.

Silver Gold Cap

More resolution, more sound

stage. Lots of dynamics.

Fast reaction, life feeling and

natural sound.

www.jantzen-audio.com

Thanks to their absolute neutrality, they

are an invaluable asset to the high-end

audio industry".

Keun Bae Lee, President -
Emillé Labs - the art of sound

www.emillelabs.com

PHOTO 2: Vifa’s latest 

drivers.
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Test Bench

Wavecor Full-Range Driver 
and Eminence Guitar Speaker
By Vance Dickason

�his month’s driver submissions are both unique, but 

from nearly opposite ends of the transducer spectrum. 

From Wavecor, a 2.75″ diameter full-range driver intended 

for high-quality multimedia and lifestyle (iPod docking sta-

tions) products—the FR070WA01; and, from Eminence, 

a new and extremely clever variable Bl 12″ diameter guitar 

speaker—the Maverick.

FR070WA01
The Wavecor FR070WA01 (Photos 1 and 2) is a 2.75″

diameter full-range driver built on an injection-molded 
polymer frame that is fully vented below the spider mount-
ing shelf for enhanced cooling. The cone assembly consists 
of a black anodized aluminum cone with a 1″ diameter 
anodized aluminum dust cap. Suspending the cone and 
dust cap are a low loss NBR surround and a Conex spider. 
The FR070 has a 22mm diameter voice coil wound on a 
vented black glass fiber non-conducting former and ter-
minated to a pair of gold-plated terminals. Powering this 
structure is a dual neodymium motor that includes a cop-
per cap on the center pole and black colored motor parts 
(return cup) for better heat transfer to the surrounding air. 
I should also note that Wavecor makes a companion 2.75″
subwoofer for this driver, the SW070WA.

I commenced testing the FR070WA01 using the LinearX 
LMS analyzer and VIBox to produce both voltage and 
admittance (current) curves with the driver clamped to a 
rigid test fixture in free-air at 0.3V, 1V, 3V, and 6V. As has 
become the protocol for Test Bench testing, I no longer use 
a single added mass measurement and instead used actual 
measured mass, but the manufacturers’ measured Mmd 
data. Next, I post-processed the eight 550-point stepped 
sine wave sweeps for each sample and divided the voltage 
curves by the current curves (admittance) to produce the 
impedance curves, phase generated by the LMS calculation 
method, and, along with the accompanying voltage curves, 
imported to the LEAP 5 Enclosure Shop software. Because 
most Thiele/Small data provided by OEM manufacturers 
is being produced using either a standard method or the 
LEAP 4 TSL model, I additionally produced a LEAP 4 
TSL model using the 1V free-air curves. I selected the com-
plete data set, the multiple voltage impedance curves for 
the LTD model (see Fig. 1 for the 1V free-air impedance 
curve) and the 1V impedance curve for the TSL model in 
the transducer derivation menu in LEAP 5, and produced 
the parameters for the computer box simulations. Table 
1 compares the LEAP 5 LTD and TSL data and factory 
parameters for both FR070WA01 samples.

LEAP parameter calculation results for the FR070WA01 
were close to the factory data, except for the sensitivity. 
However, mine is a calculated midband sensitivity that is 
part of the T/S calculation routine and Wavecor uses aver-
age SPL in the 400Hz-1kHz range. However, I followed my 
usual protocol and proceeded to set up computer enclosure 
simulations using the LEAP LTD parameters for Sample 
1. I programmed two computer sealed box simulations 

10  Hz 20 50 100 200 500 1K 2K 5K 10K 20K

 Ohm

1

2

5

10

20

50

100
Impedance vs Freq

 TSL model  LTD model  Factory
 sample 1 sample 2 sample 1 sample 2  

FS 121Hz 117Hz 122Hz 121Hz 120Hz      
REVC 3.52 3.50 3.52 3.50 3.45    
Sd 0.0021 0.0021 0.0021 0.0021 0.0021
QMS 11.7 11.0 8.21 9.03 12.8      
QES 0.64 0.62 0.73 0.77 0.58   
QTS 0.61 0.59 0.67 0.71 0.55        
VAS 0.55 ltr 0.59 ltr 0.55 ltr 0.56 ltr 0.56 ltr     
SPL 2.83V 83.7dB 83.7dB 83.2dB 82.9dB 86.5dB        
XMAX 2.0mm 2.0mm 2.0mm 2.0mm 2.0mm

�������	��
�����������
�������������

FIGURE 1: Wavecor FR070WA01 free-air impedance plot.

PHOTO 1: Wavecor’s FR070WA01.

PHOTO 2: FR07 top.
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into LEAP, a 60 in3 Butterworth alignment and a 10 in3 
Chebychev type alignment. Figure 2 displays the results for 
the Wavecor full-range driver in the two sealed box simula-
tions at 2.83V and at a voltage level high enough to increase 
cone excursion to Xmax + 15% (2.3mm). This produced a 
F3 frequency of 133Hz with a box/driver Qtc of 0.72 for the 
60 in3 sealed enclosure and –3dB = 205Hz with a Qtc = 1.0 
for the 10 in3 simulation. Increasing the voltage input to the 
simulations until the maximum linear cone excursion was 
reached resulted in 92.5dB at 6V for the larger sealed enclo-
sure simulation and 100.5dB with a 13.5V input level for 
the smaller sealed enclosure (see Figs. 3 and 4 for the 2.83V 
group delay curves and the 6/13.5V excursion curves).

Klippel analysis for the Wavecor 2.75″ full-range (our 
analyzer is provided courtesy of Klippel GmbH), and 
testing performed by Pat Turnmire, Red Rock Acoustics, 
produced the Bl(X), Kms(X), and Bl and Kms symmetry 
range plots given in Figs. 5-8. The Bl(X) curve (Fig. 5) 
is relatively broad and symmetrical, especially for a short 
Xmax 2.75″ diameter driver. Looking at the Bl symmetry 
plot (Fig. 8), this curve shows a trivial 0.11mm coil-in 
offset at the rest position that decreases to 0.09mm at the 
physical 2.0mm Xmax of the driver.

Figures 7 and 8 show the Kms(X) and Kms symmetry 
range curves for the Wavecor full-range driver. The Kms(X) 
curve is definitely very symmetrical, and has a very minor 
forward (coil-out) offset of less than 0.5mm at the rest posi-
tion. FR070 displacement limiting numbers calculated by 

the Klippel analyzer were XBl at 82% Bl = 1.7mm and for 
XC at 75% Cms minimum was 1.1mm, which means that 
the compliance is the most limiting factor for the prescribed 
distortion level of 10%. 

Figure 9 gives the inductance curve Le(X) for the 
FR070WA01. Inductance will typically increase in the rear 
direction from the zero rest position as the voice coil covers 
more pole area; however, the FR070 inductance stays most-
ly constant as the coil moves in due to the copper shorting 
ring. The inductance variation is only 0.05mH from the in 
and out Xmax positions, which is very good.

Next I mounted the FR070 in an enclosure which had a 

FIGURE 2: FR070WA01 computer box simulations (A = sealed 1 at 2.83V; 

B = sealed 2 at 2.83V; C = sealed 1 at 6V; D = sealed 2 at 13.5V).
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FIGURE 3: Group delay curves for the 2.83V curves in Fig. 2. FIGURE 7: Klippel Analyzer mechanical stiffness of suspension Kms (X) 

curve for the Wavecor FR070WA01.

FIGURE 8: Klippel Analyzer Kms symmetry range curve for the 

FR070WA01.

FIGURE 9: Klippel Analyzer Le(X) curve for the Wavecor FR070WA01.

FIGURE 10: Wavecor FR070WA01 on-axis frequency response.

FIGURE 4: Cone excursion curves for the 6/13.5V curves in Fig. 2.

FIGURE 5: Klippel Analyzer Bl (X) curve for the Wavecor FR070WA01.

FIGURE 6: Klippel Analyzer Bl symmetry range curve for the 

FR070WA01.
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9″ × 4″ baffle and was filled with damping material (foam) 
and then measured the transducer on- and off-axis from 
300Hz to 40kHz frequency response at 2.83V/1m using 
the LinearX LMS analyzer set to a 100-point gated sine 
wave sweep. Figure 10 gives the on-axis response indicat-
ing a smoothly rising response to about 4kHz, decreasing 
7dB to 10kHz and some breakup peaking at 25kHz the 
highpass rolloff. However, it definitely has a response on-
axis out to 25kHz as advertised!

Figure 11 displays the on- and off-axis frequency 
response at 0, 15, 30, and 45°. The rolloff at 30° off-axis is 
almost as good as a 1″ dome, so I expect the full-range fidel-
ity of this driver to be quite good. The last SPL measure-
ment is given in Fig. 12, the two-sample SPL comparison 
for the 2.75″ Wavecor driver, showing a close match to 
within less than 1dB throughout the operating range.

For the remaining series of tests, I employed the Listen 
Inc. SoundCheck analyzer with the ¼″ SCM microphone 
and power supply (courtesy of Listen Inc.) to measure 
distortion and generate time frequency plots. For the distor-
tion measurement, I mounted the Wavecor woofer rigidly 
in free-air, and set the SPL to 94dB at 1m (4.1V) using a 
noise stimulus, and then measured the distortion with the 
microphone placed 10cm from the dust cap. This pro-
duced the distortion curves shown in Fig. 13. I then used 
SoundCheck to get a 2.83V/1m impulse response for this 
driver and imported the data into Listen Inc.’s SoundMap 
Time/Frequency software. The resulting CSD waterfall 

300  Hz 500 1K 2K 5K 10K 20K 40K
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FIGURE 11: Wavecor FR070WA01 on- and off-axis frequency response.

FIGURE 12: Wavecor FR070WA01 two-sample SPL comparison.
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plot is given in Fig. 14 and the Wigner-Ville (for its bet-
ter low-frequency performance) plot in Fig. 15. While 
the intended application for this 2.75″ full-range driver is 
multimedia and lifestyle speakers, I suggest that this would 
make a great driver for line source applications. For more 
on this well-crafted driver, visit www.wavecor.com.
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FIGURE 13: Wavecor FR070WA01 SoundCheck distortion plot.

FIGURE 14: Wavecor FR070WA01 SoundCheck CSD Waterfall plot.

FIGURE 15 Wavecor FR070WA01 SoundCheck Wigner-Ville plot.
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Maverick
I don’t often examine MI (Musical Instrument) speakers; 

in fact, the last guitar speakers I had in Test Bench were 
the 12″ Eminence Red Fang (Eminence’s answer to the 
Celestion G12 alnico Blue “Dog” used in early Vox AC-30 
guitar amps) and the 10″ Eminence BP102 bass guitar/
PA speaker—these were the first guitar speakers featured 
in 17 years of publication. However, a totally unique new 
guitar speaker from Eminence was just too interesting to 
pass up: the 12″ Maverick, from the Eminence Patriot 
series that uses their new FDM technology (Flux Density 
Modulation). Before explaining Eminence patent pend-
ing FDM technology, readers may not be aware of certain 
techniques artists use to get some of the unique sounds out 
of a guitar amplifier and speaker. Basically, you need to 
understand that tube guitar amplifiers sound different at 
different volume levels.

When a guitar tube amplifier is turned up to 10 on 
the volume control (11 for Spinal Tap), and tubes are at 
maximum output (gee, with the plates starting to glow), 
you get some really desirable distortion characteristics that 
have become the signature of blues and rock guitar play-
ing. The problem comes into play when you just want to 
practice in your living room, or when you are in the studio. 
Playing that loud just isn’t necessarily comfortable in those 
situations, so guitarists needed a way to stress the tubes in a 
guitar amp, but not be loud. A power attenuator, which has 
been on the market for many years, is electrically connected 
between the tube amplifier and the speaker to attenuate 
the high voltage output of a tube amp and decrease the 
volume of the speaker. Examples of these guitar toys are the 
Marshall Power Break and the THD Hot Plate attenuators. 
That said, the new Eminence FDM technology is essen-
tially a tricked-out guitar speaker that accomplishes the 
same task, turning down the volume of the speaker when 
the amp is turned up loud. If you look at Photos 3 and 4, 
you see that the speaker has a knob located behind the back 
plate that is labeled FULL VOLUME turned full right, and 
MAX ATTENUATION turned full left.

As you can guess, this very clever invention somehow 
controls the Bl of the speaker, and even though I know 
exactly how it is doing this, and because this invention is 
still patent pending, I’m going to leave it to you readers to 
figure it out on your own.

Disregarding the FDM control knob, the Eminence 
Maverick is a typical guitar speaker constructed on a 
stamped frame. The cone assembly consists of an uncoated 
and ribbed paper cone with an integrated M-shaped paper 
surround, and a 3.5″ diameter Zurette porous cloth dust 
cap. Remaining compliance is provided by an elevated cloth 
spider. The cone assembly is driven by a 1.75″ voice coil 
using round copper wire wound on a non-conducting poly-
imide former. Powering all this is a 38 oz. 130mm × 19mm 
ferrite magnet, sandwiched between the black coated plates.

Setting up for the initial test protocol, I clamped the driv-
er to a rigid test fixture in free-air, and then generated both 
voltage and admittance (current) curves at 1V, 3V, 6V, 10V, 
and 15V. I processed all ten 10Hz-20kHz 550-point stepped 

ENGINEERED 
TO  PERFORM...

...THE BEAUTY 
OF MUSIC.
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sine wave curve pairs for each driver and divided the voltage 
curves by the current curves to produce the six impedance 
curves. The impedance curves each had the LMS phase cal-
culation procedure applied and, along with the voltage curve 
for each sweep, imported to the LEAP 5 Enclosure Shop 
CAD program. Because most T/S data produced by OEM 
manufacturers employs either a standard T/S model or the 
LEAP 4 TSL model, I additionally produced a LEAP 4 TSL 
model using the 1V free-air curves. I selected the complete 
curve set, the multiple voltage impedance curves for the LTD 
model (see Fig. 16 for the 1V free-air impedance curve) 
and the 1V impedance curves for the TSL model in the 
transducer derivation menu in LEAP 5, and produced the 
parameters (using the fixed Mmd method) for the computer 
box simulations. Table 2 compares the LEAP 5 LTD and 
TSL data and factory parameters for both Maverick samples 
set at full volume on the FDM control. I also performed 
TSL parameter measurements with the control set at 50% 
full volume and at maximum attenuation. All three TSL 
parameter sets—full volume, 50% volume, and maximum 
attenuation—are compared in Table 3.

������ ��	!!	��	����	�"�����

"""#"������#���

�������	
���
����������
�����������
�������������������	���������������
����������	�����������������
����������	���
�����  �!"
��#�$��������������������%�������������& �'!"
��(�������"��)*+����,-.������������������
��	����%����

 TSL model  LTD model  Factory
 sample 1 sample 2 sample 1 sample 2 
 
FS 69.5Hz 81.4Hz 69.4Hz 80.4Hz 2.5Hz      
Revc 6.04 6.05 6.04 6.05 5.99    
Sd 0.0520 0.0520 0.0520 0.0520 .05195
Qms 17.1 22.7 14.7 20.7 16.26      
Qes 1.05 1.20 1.08 1.25 1.17  
Qts 0.99 1.14 1.01 1.18 1.09         
Vas 70.44 ltr 51.45 ltr 71.3 ltr 53.2 ltr 48.7 ltr     
SPL 2.83V 95.4dB 95.5dB 95.3dB 95.3dB 91.5dB        
Xmax 0.047mm 0.047mm 0.047mm 0.047mm 0.047mm

�������	��"(����&���(�7�9�(!���1*�7�

 Full Volume 50% Volume Max Attenuation

FS 69.5Hz 69.7Hz 69.9Hz
Revc 6.04 6.04 6.04
SD 0.0520 0.0520 0.0520
Qms 17.08 12.37 11.10
Qes 1.05 2.94 6.00
Qts 0.99 2.37 3.90
Vas 70.4 ltr 70.1 ltr 69.8 ltr
Bl 8.4 Tm 5.1 Tm 3.6 Tm
SPL 2.83V 95.4dB 90.9dB 87.9dB

������<	���"*��(6����=��1������"!�6�=���
! ���)&�*�6(!(��6�=���1�"*���
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PHOTO 3: Eminence Maverick Guitar Speaker Driver.

PHOTO 4: Maverick closeup.

FIGURE 16: Eminence Maverick free-air impedance plot.
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Thiele/Small parameter results for the Eminence 12″ 
woofer were close to the factory data, with some variance 
in between my two samples, but the FS/Qt ratios are close. 
Please note that the SPL difference is due to two different 
calculation methods. The LEAP 5 SPL data is a calculated 
number that is intended to represent mid band sensitivity.  
Eminence sensitivities are expressed as the average output 
across the usable frequency range when applying 1W/1m 
into the nominal impedance, (2.83V/8Ω, 4V/16Ω, and so 
on), which is perhaps a more accurate presentation of overall 
sensitivity of a driver than the calculated sensitivity method. 
Either way, it is less of an issue with a guitar speaker than 
essentially a full-range speaker that does not use a crossover.

In Table 3, which compares the TSL parameter calcula-
tions with the FDM knob set at full volume, 50% volume, 
and maximum attenuation, both SPL and Bl decrease as the 
knob is advanced to maximum attenuation, while the Qts 
increases. The substantial amount of attenuation is the key 
to what makes this unconventional technique do exactly 
what a guitar player is looking for, a way to decrease volume 
of the woofer when a tube amplifier is turned up.

I next proceeded to program computer enclosure simula-
tions using the LEAP LTD parameters for Sample 1 using 
a different technique that I normally apply in this circum-
stance. Because many guitar speakers are used in open back 
cabinets, I decided to use a typical cabinet size and simulate 
the speaker in full-space with a flat baffle equal to the area of 
the front baffle of the guitar amplifier baffle plus the distance 

to the open back part of the enclosure. For this example, I 
used the measurements from a Fender Deluxe reverb, a single 
12″ speaker guitar amp. This yielded a total baffle area of 34″ 
× 27″, which is what I used for the first simulation (LEAP 5 
will simulate almost any possible baffle and box configura-
tion). For the second simulation I assumed this same guitar 
amp to have a closed back. This volume was roughly equal 
to half of a dual 12″ closed back Fender BandMaster cabinet, 
or about a 2ft3 closed box with 25% fiberglass fill material. 
Figure 17 depicts the results for the Maverick in the 34″ × 
27″ flat baffle and the 2ft3 sealed box at both 2.83V and an 
arbitrary 10V, mostly since this is an equal hung (coil length 
is the about the same as the gap) configuration.

10  Hz 20 50 100 200 500 1K
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D
C

B

A

FIGURE 17: Eminence Maverick computer box simulations (A = sealed at 

2.83V; B = vented at 2.83V; C = sealed at 10V; D = vented at 10V).
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This calculation resulted in an F3 frequency of 68Hz for 
the open back simulation and a –3dB = 86Hz for the 2ft3 
sealed closed back enclosure.  Looking at excursion curves 
for a driver which is considered at its best when it is distort-
ing substantially is probably not particularly relevant. For 
this reason, I arbitrarily set the voltage to 10V and show the 
resulting SPL, which was 107dB for the open back simula-
tion and likewise 107dB for the closed back simulation (see 
Fig. 18 2.83V group delay curves).

Klippel analysis for the Maverick produced the Bl(X), 
Kms(X), and Bl and Kms symmetry range plots given in 
Figs. 19-22. The Bl(X) curve (Fig. 19) is fairly narrow, 
as you would expect for a very short Xmax driver, but is 
also moderately symmetrical with a small amount of coil-
in offset. Looking at the Bl symmetry plot (Fig. 20), the 
rearward coil-in offset is only 0.54mm. Figures 21 and 

10  Hz 20 50 100 200 500 1K

 Sec

0

5m

10m

15m

20m

Time vs Freq

FIGURE 18: Group delay curves for the 2.83V curves in Fig. 17.

FIGURE 19: Klippel Analyzer Bl (X) curve for the Eminence Maverick.

FIGURE 20: Klippel Analyzer Bl symmetry range curve for the Maverick.
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22 give the Kms(X) and Kms symmetry range curves. The 
Kms(X) curve is very symmetrical with also an extremely 
very small amount of coil-out offset. Looking at the Kms 
symmetry range curve, there is only 0.15mm offset at rest 
out to 4mm. Displacement limiting numbers calculated 
by the Klippel analyzer for the Maverick guitar speaker 
showed XBl at 82% Bl = 2.4mm, and for XC at 75% Cms 
minimum was 4.1mm, which means that the Bl is the most 
limiting factor at the prescribed distortion level of 10%. 
Figure 23 gives the inductance curves Le(X). Inductance 
will typically increase in the rear direction from the zero 
rest position as the voice coil covers more pole area, which 
is what you see with the Maverick.

Patrick also performed Klippel measurements with the 
FDM knob set at 50% and at maximum attenuation. 
Figures 24 and 25 show the Bl(X) curves for 50% volume 

FIGURE 21: Klippel Analyzer mechanical stiffness of suspension Kms (X) 

curve for the Eminence Maverick.

FIGURE 22: Klippel Analyzer Kms symmetry range curve for the Maverick.

FIGURE 23: Klippel Analyzer Le(X) curve for the Eminence Maverick.
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and maximum attenuation, respectively. You can see both 
the magnitude and shape of the Bl curve change as the 
“volume” is turned down.

Next I mounted the Maverick in an enclosure which had 
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FIGURE 24: Klippel Analyzer Bl (x) curve for the 50% volume FDM setting 

on the Maverick.

FIGURE 25: Klippel Analyzer Bl (x) curve for the maximum attenuation 

FDM setting on the Maverick. 

FIGURE 26: Eminence Maverick on-axis frequency response.

FIGURE 27: Eminence Maverick on- and off-axis frequency response.

FIGURE 28: Eminence Maverick two-sample SPL comparison.

FIGURE 29: Eminence Maverick near-field frequency response.
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a 14″ × 14″ baffle and was filled with damping material 
(foam) and then measured the transducer on- and off-axis 
from 300Hz to 40kHz frequency response at 2.83V/1m 
using the LinearX LMS analyzer set to a 100-point gated 
sine wave sweep. Figure 26 gives the on-axis response, but 
there is no point on commenting about the SPL of this 
type of speaker because often the anomalies are why it has a 
sound quality that guitarists really like! Figure 27 displays 
the on- and off-axis frequency response at 0, 15, 30, and 
45°. Figure 28 gives the two-sample comparison, showing 

FIGURE 30: Eminence factory full-range SPL plot for the Maverick.

FIGURE 31: Eminence Maverick SoundCheck distortion plot for the full 

volume FDM setting.
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this sample pair to be well-matched.
I also performed a series of near-field measurements to 

get a better look at the driver Q changes as the FDM knob is 
rotated. I normalized the curves to the full volume setting to 
produce the graph in Fig. 29.  As you can see, as the volume 
is turned down, the Q of the driver goes up. You can get a 
better overall look at this with the full-range plot done by 
Eminence in Fig. 30. Here you can easily see the EQ effect 
as volume is turned down, making the driver less “bright,” 
which in guitar guy terms means “warmer.” 

Sample Submission for Test Bench
Test Bench is an open forum for OEM driver manufacturers 
in the industry and all OEMs are invited to submit samples 
to Voice Coil for inclusion in the monthly Test Bench column. 
Driver samples can be for use in any sector of the loudspeaker 
market including transducers for home audio, car audio, pro 
sound, multimedia, or musical instrument applications. While 
many of the drivers featured in Voice Coil come from OEMs 
that have a stable catalog of product, this is not a necessary 
criterion for submission. OEM manufacturers are encouraged 
to send samples of woofers, midranges, or tweeters they think 
are representative of their work. However, please contact Voice 
Coil Editor Vance Dickason prior to submission to discuss 
which drivers are being submitted. Samples should be sent in 
pairs and addressed to:

Vance Dickason Consulting
333 S. State St., #152
Lake Oswego, OR 97034
(503-557-0427)
vdc@northwest.com
All samples must include any published data on the prod-

uct, patent information, or any special information necessary 
to explain the functioning of the transducer. This should 
include details regarding the various materials used to construct 
the transducer such as cone material, voice coil former material, 
and voice coil wire type. For woofers and midrange drivers, 
please include the voice coil height, gap height, RMS power 
handling, and physically measured Mmd (complete cone 
assembly including the cone, surround, spider, and voice coil 
with 50% of the spider, surround, and lead wires removed).

FIGURE 32: Eminence Maverick SoundCheck distortion plot for the 50% 

volume FDM setting.

FIGURE 33: Eminence Maverick SoundCheck Distortion plot for the maxi-

mum attenuation FDM setting.
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For the remaining series of tests, I employed the 
SoundCheck analyzer with the Listen Inc. ¼″ SCM micro-
phone and power supply to measure distortion and generate 
time frequency plots. For the distortion measurement, I 
mounted the Eminence guitar speaker rigidly in free-air, and 
set the SPL to 104dB at 1m (5.8V) using a noise stimulus, 
and then measured the distortion with the microphone placed 
10cm from the dust cap. This produced the distortion curves 
shown in Fig. 31 for the full-volume setting. Figures 32 and 
33 give the distortion plots for the 50% volume setting and 
the maximum attenuation setting, respectively. I then used 
SoundCheck to get a 2.83V/1m impulse response for this 
driver and imported the data into Listen Inc.’s SoundMap 
Time/Frequency software. The resulting CSD waterfall plot 
is given in Fig. 34 and the Wigner-Ville plot in Fig. 35. 
I hope you enjoyed looking at this very unique and clever 
driver from Eminence. For more information on this and 
other Eminence Pro drivers, visit www.eminence.com.   VC

From our first ferrofluid-based manufacturing solutions in the 1970s, Ferrotec’s ferrofluid 
products have been recognized for their unparalleled quality and performance. When
we introduced Ferrosound® ferrofluid for audio speakers in the 70’s, Ferrosound quickly 
became the gold standard for audio speaker enhancement, and we’re continually 
innovating to keep pace with advances in speaker performance. 

Ferrotec’s success rate is unmatched—Ferrotec® audio fluids stay in the air gap of 
speakers better, offering a host of benefits.
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To learn more about Ferrosound solutions, visit our website at www.ferrotec.com or 
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FIGURE 34: Eminence Maverick SoundCheck CSD Waterfall plot.

FIGURE 35: Eminence Maverick SoundCheck Wigner-Ville plot.
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Spotlight

ALMA Asia 2010
By Mike Klasco and Nora Wong, Menlo 
Scientific 

�ctober is a hectic time for me—an international trade 

show marathon. In past years the Audio Engineering 

Society exhibition was held at the start of October, but thank-

fully this year was moved to November in San Francisco. 

Taitronics in Taiwan starts October 11, the Asia World-Expo, 

a Global Sourcing show at the Hong Kong airport conven-

tion center, Oct. 12, and the Hong Kong Electronics Fair 

on Hong Kong Island on Oct.13. ALMA’s Asia Symposium 

“East Meets West: Best Practices for Improving Profit” was in 

Shenzhen on the weekend of Oct. 16 and 17.

You would think all of our readers have heard of 

ALMA—but with Voice Coil having over 3000 readers and 

ALMA having fewer than 300 members, maybe a brief 

overview is in order. ALMA International is a global trade 

association dedicated to improving the design and manu-

facture of loudspeakers. It covers the industry vertically, 

from parts to raw drivers to amplified speaker systems, and 

covers all markets including automotive, professional, com-

mercial, consumer audio, and multimedia. Actively expand-

ing ALMA’s membership to Asia makes sense because most 

speakers designed in the US are produced in Asia. I think 

it also makes sense to expand ALMA’s vision to earphones, 

headphones, and microphones.

ALMA is more than just an industry get-together before 

CES in Vegas. ALMA achievements include setting techni-

cal standards for the industry, arranging symposia featuring 

technical training, paper presentations, round-table discus-

sions, and a trade show and networking opportunities. 

ALMA publishes a newsletter titled “ALMA News.”

The China program for the October 16 and 17 

Symposium was organized by Carol Bousquet and Jennifer 

Nee, General Manager of Phase Design and also ALMA’s 

VP Asia. Gray-haired readers may remember Carol from 

her years at Ferrofluidics (now Ferrotec). Carol pushed to 

join ALMA, and back in the early 1990s, I remember some 

effort was made to keep women out of ALMA—but Carol 

is quite persistent and effective and she ended up on the 

board of directors. Now the ghost of ALMA past has gotten 

revenge as Carol is again the Executive Director of ALMA.

Phase Design, Phil Bunch’s Shenzhen-based QC and 

product development organization, provided the “on-

the-ground” team. Jennifer Nee deserves special mention 

for her efforts. Jennifer did much of the planning and 

follow-up as well as coordination with CEAD, the Chinese 

equivalent of ALMA. CEAD helped organize, participated, 

and exhibited. This is a valuable and productive collabora-

tion—especially for setting up creditable standards. About 

60 engineers attended from the Chinese speaker industry; 

also a half dozen exhibitors—mostly showing test and 

simulation tools. Another exhibitor was the International 

Electro-Acoustic Buyers Guide, a monthly (Chinese language) 

magazine that is similar to a Chinese language Voice Coil 

magazine. Test gear and software exhibitors included Etani 

(Japan), Klippel, Listen, Loudsoft, and Prism.

Saturday’s presentations included a talk on Green Audio 

by Mr. Liu Qingyuan, GGEC chief engineer and CEAD’s 

representative on Green Audio. This presentation was the 

first report on green materials for use in loudspeaker design, 

an official collaboration between CEAD and ALMA.  

Simon Woollard of Prism gave a presentation titled Same 

Speaker, Different Data. Simon discussed the mechanisms 

that can lead to measurement discrepancies and how stan-

dardized practices and comprehensive documentation can 

keep you out of trouble.

Prof. Dr. Wolfgang Klippel followed with his talk on air 

leaks and turbulent noise. The existing detection techniques 

are not sensitive enough because usually the leak noise has 

low energy. He presented a new measurement technique 

more sensitive than the ear. Tom Ho, of S&V Samford 

Instruments, presented a paper by Steve Temme, Pascal 

Brunel, and Brian Fallon of Listen (makers of the Sound 

Check analyzer). The focus was on rub and buzz, and its 

generation by program material bass content and an improp-

erly functioning voice coil. His presentation explained how 

to implement an accurate perceptual rub & buzz technique 

for production line use, using a stepped-sine-stimulus easy 

limit setting and good immunity to background noise.

In the afternoon, Jennifer Nee presented a paper on com-

mercialization,  citing how China-based manufacturers can 

better perceive the wants and needs of their clients and dis-

cussing whether both sides are actually focused on the same 

factors and concerns, and if not, how to improve the process.

Another paper from Phase Group was by Myrna Du on 

Best Practices for Improving Profit. Myrna discussed how 

implementing a cost-cutting program without fully consid-

ering the effects may not be the path to improved profit. 

She noted that the best practices to achieve the correct and 

effective implementation of quality systems requirements 

can cut waste and more directly control loss—which would 

result in enhanced profit.

The panel discussion “East Meets West: Best Practices 

for Improving Profit” was chaired by Eric Chu with pan-

elists Rich Little of Tymphany, Mike Klasco from Menlo 

Scientific, and Phil Bunch, Phase Group. Also provided was 

a training tutorial by Richard Little on Transducer Motor 

Design. The focus was magnetic circuits, magnet materials, 

thermal effects, and thermal demagnetization ranging in 

PHOTO 1: The ALMA Asia Symposium.
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scope from basic theory to computational techniques.

Mike Klasco gave a talk on Everything You Wanted 

to Know but Were Afraid to Ask Your Customer. Mike 

discussed what his perspective is as the “fly on the wall” 

after one side leaves the negotiation. There are times when 

each side’s view of the meeting makes you wonder whether 

everyone was in the same meeting.

Peter Larsen of LoudSoft presented a talk on Loudspeaker 

System Design. Peter has left his mark on so many of the 

great and classic-sounding speaker drivers. He brought to 

ALMA Asia an introduction to his popular System Design 

course. This full-day course, offered at the ALMA Winter 

Symposium, has always been very popular and generally 

sells out well in advance.

Last, Geoff Hill, a brand-new ALMA member jumping in 

feet-first, gave the final paper on Application of Six Sigma to 

the Loudspeaker Industry. Six Sigma seeks to improve quality 

by identifying and removing the causes of defects and mini-

mizing variability. In his presentation, Geoff demonstrated a 

practical methodology that can be applied to ASCII measure-

ment data of drivers or tweeters, showing how measurements 

on data from a small sample can be used to predict the perfor-

mance of a much larger production run, illustrating problems 

objectively so they can be solved cost-effectively.

The ALMA Asia Symposium was a much focused 

gathering coupled with very useful networking for those 

attending. For more, visit www.almainternational.org.   VC
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Acoustic Patents 
By James Croft

�he following loudspeaker-related patents were filed 

primarily under the Office of Patent and Trademarks 

classification 181 for acoustical devices and 381 for electri-

cal-signal processing systems and HO4R for international 

patents. This also includes new patent applications that are 

published in the Patent Application Journal.  

FERROFLUID CENTERED VOICE COIL SPEAKER

Patent Number: US 7,729,504

Inventor: Shiro Tsuda (Asahi, JP), Ronald E. Rosensweig 

(Summit, N.J.)

Assignee: Ferrotec Corporation (Youkaichiba, JP)

Filed: January 30, 2007

Granted: June 1, 2010

US Class: 381/415, 2 Drawings, 10 Claims

REVIEWER COMMENTS 
For over 25 years, ferrofluids have been used to fill mag-

netic air gaps in loudspeakers. Utilized for a wide variety 

of reasons such as damping of the voice coil, heat transfer, 

reduction in harmonic distortion, lubrication, and center-

ing of the voice coil in the air gap, ferrofluids can offer 

performance advantages in many types of electromagnetic 

transducers.

One useful aspect of ferrofluid is its ability to exert a 

radial, or centering force on the voice coil. The magnitude 

of this force depends on the magnetization of the ferrofluid 

and the magnetic flux density in the air gap of the speaker. 

The higher the magnetization and flux density, the greater 

the radial force. The radial force keeps the voice coil prop-

erly aligned as it vibrates in the gap in response to an audio 

signal, without scraping against the pole piece and top plate 

that form the gap.

In a 1980 AES publication by Bottenberg et al., titled 

“The Dependence of Loudspeaker Design Parameters on 

the Properties of Magnetic Fluids,” which was presented 

at the 61st Convention of the Audio Engineering Society, 

Nov. 3-6, 1978, the authors derived a mathematical expres-

sion for the ferrofluid radial force for a 1″ dome tweeter 

having the gaps on both sides of the coil filled with a fer-

rofluid. Many tweeter manufacturers now take advantage 

FIGURE 1: US Patent 7729504.
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rofluid. 
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of the centering force of ferrofluid by filling the gap on 

both sides of the coil and rendering unnecessary any other 

mechanical centering device, such as a spider.

Unfortunately, particularly in long excursion woofers, 

the use of ferrofluid in the air gap can be problematic. 

The air gap is connected to a cavity between the speaker 

magnet and various components of the magnetic structure. 

Ferrofluid in the air gap acts like an O-ring seal between 

the voice coil and the magnetic structure. The cavity is 

essentially sealed off from the air space in front of the top 

plate. As the voice coil moves or as the temperature rises, 

the air pressure within this cavity tends to be elevated. If the 

pressure builds up to a point where it exceeds the pressure 

capacity of the ferrofluid O-ring seal, the air bursts through 

the seal and relatively large amounts of the ferrofluid may 

then flow out or be blown out of the gap.

Many prior art attempts have been made to use ferro-

fluid to replace the centering spider in woofers, tweeters, 

and midranges. US Pat. No. 5,335,287 to Athanas utilizes 

specially designed vented passages formed in the magnet 

assembly to prevent internal pressure from building up 

and forcing out the ferrofluid. US Pat. No. 4,414,437, 

to Trauernicht, et al. discloses a similar solution adding a 

plurality of vents around the voice coil, allowing it to at 

least equalize the pressure from one side of the voice coil 

gap to the other.

It is the goal of the present invention to provide an 

audio speaker that uses ferrofluid for centering a voice coil 

without the need for equalizing vent openings or the use of 

a mechanical centering device such as a spider while using 

a ferrofluid that has low volatility and lower magnetization 

than previously required for high excursion woofers.

This is achieved by having the magnetic fluid disposed 

in an annular gap only between one side of a voice coil 

and one surface of the annular gap. The magnetic fluid is 

positioned in the space on the side of the voice coil having 

the higher magnetic flux density. Another important aspect 

of the present invention is the requirement to prevent the 

migration of the magnetic fluid from one side of the voice 

coil to the other which is partially achieved by extending 

the length of the voice coil former and moving any venting 

holes in the voice coil former farther from the area where 

the ferrofluid resides.

The magnetic gap may be thought of as having a gap 

portion of greater magnetic field strength that diminishes 

across the gap to a gap portion of reduced magnetic field 

strength. The magnetic fluid will naturally reside in a gap 

portion of higher magnetic field. The magnetic fluid, how-

ever, will migrate to a gap portion of lower magnetic field 

located at the corners of the pole piece that is situated in the 

lower magnetic field unless the gap portions are separated. 

The tubular form of the voice coil of the present invention 

is structured to maintain gap portion separation and pre-

vent magnetic fluid migration.

In a preferred version of the invention, the magnetic 

fluid is placed between the outer surface of the voice coil 

and the inner surface of the annular top plate. This position 

provides a larger centering force than the minimal center-
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ing force provided in audio speakers of the prior art where 

the magnetic fluid is placed on both sides of the voice coil.

The magnetic fluid used in the present invention has a 

magnetization preferably in the range of about 100 to about 

600 Gauss. The choice of magnetization depends on the 

magnetic fluid that is most suited to achieve an adequate 

centering force. For instance, audio speakers with high 

excursion voice coils and low magnetic field require mag-

netic fluids with higher magnetization values. Audio speak-

ers with low excursion voice coils and high magnetic field 

require magnetic fluids with lower magnetization values.

The key aspect of the present invention is that, regardless 

of the speaker design, the magnetic fluid is always added to 

the portion of the magnetic gap on the side of the voice coil 

having the higher magnetic flux density and that the other 

side remains open to relieve pressure. I am unaware of any 

currently successful implementations of ferrofluid to long 

excursion woofers. If this approach can improve matters 

in that regard, it would seem to be quite valuable. The fact 

that the assignee of the invention is a vendor for ferrofluid, 

and ferrofluid applications, would suggest that they would 

probably provide free or low-cost licenses for the technology 

to those that acquire their ferrofluid from Ferrotec.

AUDIO TRANSDUCER

Patent Number: 7,672,472

Inventors: J. Craig Oxford (Nashville, Tenn.), D. Michael 

Shields (St. Paul, Minn.)

Assignee: Iroquois Holding Co. (Nashville, Tenn.)

Filed: January 3, 2006

Granted: March 2, 2010

Current US Class: 381/423, 16 Claims, 7 drawings

Reviewer Comments
This patent appears to be heavily based on Paul Paddock’s 

Linaeum type transducers, for which he has many patents. 

The device seems to be most closely related to Paul’s US Pat. 

No. 6,061,461. The inventors position the ‘461 Paddock 

patent as providing excellent high frequency response and 

dispersion, but it is claimed that at high amplitudes the 

rigidity of the Paddock diaphragms usually fail in unpre-

dictable modes and the result is non-uniform response 

in both amplitude and dispersion. The present invention 

makes use of the propagation of bending waves in a non-

rigid material. In this type of transducer, the properties of 

the diaphragm material are said to be exploited rather than 

becoming design limitations to be overcome.

The transducer includes a rigid base, a pair of flexible, 

curved diaphragms and each diaphragm having a distant 

termination end and a proximate driven end. The curved 

diaphragms form hemi-cylindrical lobes being substan-

tially tangent to one another at their proximal ends and are 

attached to energy absorbent dampers at their distal ends. 

As with the Paddock units, the transducers of this invention 

can be employed in a line source. Some of the transducers 

can be facing forward while others rearward and, in doing 

so, their amplitudes and phases can be adjusted for fine 

tailoring the geometric coverage of acoustic energy radiating 

from the loudspeaker system.

There is reasonable disclosure as to how to reduce the 

invention to practice, and while the performance of the 

architecture may be made to realize very high fidelity, it is 

rather unclear as to what the primary inventive distinction 

is relative to the Paddock designs. Paul is known to have 

dozens of prototypes of various configurations, made from 

a wide variety of materials, and I would not be surprised if 

he has built units very similar to the device disclosed in this 

patent. In any case, this type of transducer can be made to 

perform very well and there is no reason to believe that the 

version disclosed by these inventors would not also perform 

in an excellent manner.

PASSIVE ACOUSTIC RADIATING

Patent Number: US 7,133,533

Inventor: Geoffrey C. Chick (Norfolk, Mass.), Hal P. 

Greenberger (Milford, Mass.), Roman Litovsky (Newton, 

Mass.), Christopher B. Ickler (Sudbury, Mass.), Roger 

Mark (Barrington, R.I.), George Nichols (Dover, Mass.)

Assignee: Bose Corporation (Framingham, Mass.)

Filed: July 21, 2003

Granted: November 7, 2006

US Class: 381/349, 42 Drawings, 7 Claims

REVIEWER COMMENTS 
The loudspeaker invention comprises an acoustic enclo-

sure, having an aperture in the exterior surface. The system 

includes at least a first and second active acoustic transducer, 

which, in some embodiments, each is facing in opposite 

directions. The loudspeaker system also includes a passive 

radiator module, including a closed three-dimensional 

structure defining a cavity with an opening, mounted in 

the aperture to define a cavity in the enclosure, separated 

from the interior volume. The passive radiator module 

includes first and second passive acoustic radiators, each 

having a radiating diaphragm mounted in the module so 

that one of the surfaces faces the cavity; and a baffle struc-

ture in the enclosure, acoustically isolating the first active 

acoustic transducer and the first passive acoustic radiator 

from the second active acoustic transducer and the second 

passive radiator. The passive radiators are parallel to each 

other and facing in opposite directions, both with acoustic 

outputs feeding into the center of the enclosures with at FIGURE 2: Patent Number 7672472.
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least one large slot opening to the external environment. 

The first and second passive acoustic radiators are mounted 

in the acoustic enclosure in parallel so that they are driven 

mechanically out of phase with each other by the active 

acoustic driver or drivers.

Essentially, the system is designed such that the passive 

radiators mechanically cancel each other out and minimize 

vibration, in the same manner that many woofer systems 

have opposing active woofers arranged to cancel mechani-

cal vibrations. Additional embodiments based on the same 

concept incorporate three-sided and six-sided enclosures 

with active drivers mounted on the surfaces facing outward 

and the passive acoustic radiators mounted on the surface 

facing inward to a common chamber that exits through an 

aperture to the external environment, with this structure 

also providing mechanical cancellation of vibrations.

All of these arrangements should be effective at vibration 

cancellation as intended, but it is unclear what the advan-

tage is of having the passive acoustic radiators facing inward 

to a central exit chamber. Essentially, because of “wasting” 

the cabinet volume with an internal open chamber that 

doesn’t contribute to performance, this makes the enclosure 

larger than competitive devices that would have the passive 

radiators facing outward and utilizing the enclosure volume 

much more efficiently, while still effectively providing the 

mechanical vibration cancellation function. The central 

aperture that the passive acoustic devices radiate into can 

increase the acoustic mass of the passive radiator, but again 

in a manner that seems to make for less efficient enclosure 

volume, as opposed to just adding physical mass directly to 

the diaphragms.

It would appear that the innovation is for the purpose of 

realizing some unique packaging for novel appearance, or 

for hiding the passive radiators, such as is expressed in the 

Bang and Olufsen BeoLab 11, which uses a similar central 

aperture with the drivers facing each other and radiating 

out through a slot around the periphery to achieve a very 

stylish package. It will be interesting when this technology 

gets incorporated into the assignee’s (Bose) products to see 

whether it is somehow leveraged to some significant acousti-

cal advantages.   VC
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Industry Watch
By Vance Dickason

�he Consumer Electronics Association (CEA) 

announced its International CES Best of Innovations 

2011 Design and Engineering award honorees on Nov. 

9 during its press preview for the 2011 show. Sponsored 

by CEA (www.ce.org) and endorsed by the Industrial 
Designers Society of America (IDSA, www.idsa.org), the 

International CES Innovations awards honor advance-

ments in design and engineering in 36 consumer electron-

ics product categories. In the category of Home Theater 

Speaker System, the award went to Sandy Gross’s new 

company, GoldenEar Technology (www.goldenear.com) 
for the SuperCinema 3 Speaker (Photo 1). The award for 

High Performance Audio went to Magico (www.magico.

net); however, the model was not specified.

The 129th AES Convention (Photo 2) announced it had 

more than 14,000 attendees and more than 300 exhibitors 

at the Moscone Center in San Francisco, all on hand to 

experience the exhibition hall, workshops, tech tours, panels, 

and platinum, live sound, and special events. “AES (www.

aes.org) continues to represent the interests of the most seri-

ous, most influential, and most advanced audience for pro-

fessional audio gear and technology. The growing apprecia-

tion for the quality of our technical programs, coupled with 

a palpable sense of community and an improving business 

climate continues to make the AES Convention a bellwether 

for positive developments in the world of professional 

audio,” according to AES executive director Roger Furness.

PHOTO 1: GoldenEar’s award-winning SuperCinema 3 Speaker. PHOTO 2: The 129th AES Convention.
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Hisco (www.hiscoinc.com) has opened a new Canadian 

division, HiscoCan, Inc., located in the greater Toronto 

area. It will service the Canadian electronics assembly and 

industrial markets and adds yet another stocking location 

to the Hisco family. Hisco was founded in the 1940s as 

Houston Industrial Supply Company. The original com-

pany changed hands numerous times until 1970, when 

Paul Merriman purchased the business for the sum of $1. 

In 1971, the company that we know today was incorpo-

rated as HISCO, an employee-owned company. During 

the 35 years since Hisco was established, their supplier base 

has grown to include 3M™, Alpha Metals, Momentive 
Performance Materials, Henkel Loctite, Brady USA, 

Panduit, and Intermec.

Harman International (www.harman.com) posted its 

fourth consecutive quarterly net profit during its 2011 fis-

cal first quarter following four consecutive quarterly losses, 

with net income hitting $27 million on a GAAP basis 

compared to a year-ago $10 million net loss. Sales for the 

first quarter ending September rose 12% to $837 million, 

or 19% excluding the effects of currency fluctuations, with 

operating income rising to $43 million compared to a 

year-ago $4 million loss. Automotive OEM sales accounted 

for 72.5% of total sales during the quarter. The company’s 

OEM and professional-audio divisions posted operating 

incomes of $36 million and $25 million, respectively, but 

the consumer division posted zero operating income com-

pared to a year-ago operating income of $1 million, all on 

a GAAP basis. Consumer division net sales rose worldwide 

by 3% in the first quarter to $86 million, or by 9% when 

currency fluctuations are excluded.

In the full 2010 fiscal year and fiscal fourth quarter, the 

consumer division posted sales gains and narrower operat-

ing losses. Fourth-quarter sales rose 15% to $81 million, 

and the division’s operating loss narrowed to $11 million 

from $15 million. For the full year, sales rose 5% to $373 

million, and the operating loss narrowed to $5 million from 

$49 million. Harman’s overall first-quarter results mark four 

consecutive quarters of year-on-year improvement in both 

top line and profitability.

The CEDIA Expo trade show will reduce the number 

of exhibit days to three from four in 2011 by eliminating 

Sunday from the schedule, CEDIA said in citing exhibitor 

feedback. The exhibit floor will be open from Thursday, 

Sept. 8, through Saturday, Sept. 10, although education 

programs will still begin on Wednesday, Sept. 7. The asso-

ciation hasn’t yet decided the number of days over which it 

will offer education sessions, a spokeswoman said. During 

the 2010 show, four days of education were offered from 

Wednesday through Saturday.

CEDIA (www.cedia.net) has released a survey of installer 

trends. The average net profit margin of electronic systems 

contractors who are CEDIA members dropped to 3.5% in 

2009 from 2007’s 6.8% despite rising gross margins, CEDIA 
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found in its latest member 

survey. CEDIA also found 

that the average project size 

declined only slightly from 

2007 levels to $32,000 

and that overall employ-

ment fell by less than 5%, 

although average staffing 

levels for field technicians 

declined by 24%. In 2009, 

the average revenues of the 

surveyed contractors were 

$1,107,000, and the con-

tractors’ two largest gross-

income generators contin-

ued to be distributed-A/V 

systems and home theater/

media room installations. 

The percentage contribu-

tion of each segment, how-

ever, declined slightly from 

2007 (Fig. 1). 

In 2009, distributed-

A/V systems accounted for an average 24% of installer reve-

nues, down from 2007’s 26%. Likewise, home theater/media 

room installs accounted for 24% of revenue in 2009, down 

from 27% in 2007. On the other hand, revenues from system 

integration rose as a percent of revenues to 13% from 12%. 

For its 2009 calendar-year survey, taken in 2010, CEDIA also 

began to break out several product segments for the first time 

rather than fold them into the “other” category. As a result, 

CEDIA found that service and recurring revenue accounted 

for an average 5% of installer revenue in 2009, with IT ser-

vices accounting for 2% and central vacuum accounting for 

1%. The survey also details other business benchmarks, best 

practices, and trend analysis based on company information 

provided in such categories as strategic and business planning, 

financial performance and management, operations, and 

staffing and compensation.

Consumer confidence in the overall economy improved in 

October, according to the latest figures released by CEA and 

CNET. The CEA-CNET Index also shows confidence in 

consumer spending on technology is down slightly from last 

month. The CEA-CNET Index of Consumer Expectations 

(ICE) increased for the third straight month to 167.1 in 

October. The ICE, which measures consumer expectations 

about the broader economy, rose 3.7 points but remains 

down seven points from this time last year.  The CEA-CNET 

of Consumer Technology Expectations (ICTE) is down from 

last month. The ICTE, which measures consumer expecta-

tions about technology spending, fell 1.6 points to 79.3. 

ICTE remains at the same level as one year ago.

CEA’s 17th Annual CE Holiday Purchase Patterns Study 

shows that interest in electronics this Christmas season 

will be at an all-time high. Consumers will spend $232 on 

CE gifts, up 5% from last year and the highest level since 

CEA began tracking holiday spending. Nearly a third of 

consumers’ total gift budgets will be allocated to CE. The 

study found consumers will spend an average of $1,412 this 

holiday, including $750 on gifts. Notebook/laptop com-

puters, the iPad, and eReaders are among the most desired 

gifts this year. The CEA-CNET Indexes comprise the ICE 

and ICTE, both of which are updated on a monthly basis 

through consumer surveys. New data is released on the 

fourth Tuesday of each month. CEA and CNET have been 

tracking index data since January 2007. To find current and 

past indexes, charts, methodology, and future release dates, 

log on to www.CEACNETindexes.org.

  iPod/iPhone/iPad docking stations have been growing 

in popularity for several years now. However, the last month 

saw a rash of new product releases in this category from 

loudspeaker companies:

Speaker maker Monitor Audio (www.monitoraudio.

co.uk) will enter the tabletop-radio market in the US with 

first-quarter shipments of a tabletop FM/Internet radio 

with integrated iPod/iPhone dock. The AirStream 20 ($449 

suggested) (Photo 3) incorporates FM tuner, front-facing 

dock, and Wi-Fi, which enables streaming of thousands of 

Internet radio stations and music stored on a networked 

PC. The new model is compatible with all iPod/iPhone 

models, including the latest iPhone 4, the company said. 

The AS20 features a low-resonance aluminum chassis, 

touch-sensitive menu buttons on top, a top-mounted con-

trol dial, and two full-range drivers designed and voiced by 

the British-owned company.

Stillwater added to its Kicker line of iPod/iPhone-docking 

speaker systems with its most compact model to date. The 

iKick100 is available exclusively through Crutchfield’s website  

(www.crutchfield.com) for $149. The 3.3″ × 8.8″ iKick100 

complements three larger, higher-power models from Kicker. 

The new model features dual 2″ speakers, full-function remote, 

flared port to extend bass output, and a DSP-controlled amp 

tuned for maximum output and sonic performance. A backlit, 

capacitive touchscreen controls volume. An auxiliary-input 

jack is available to connect other-brand MP3 players. An 

adjustable rear support attachment keeps 4G iPhones and 

fourth-generation and later iPods stable while docked, and a 

USB port charges cellphones and other external devices. The 

company offers three other iPod speaker systems and speaker 

systems for Microsoft’s Zune and Zune HD.

Spectra Merchandising (www.spectraint.com), under 

FIGURE 1: Graph of installer revenue sources.

PHOTO 3: Monitor Audio’s Airstream 20.
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the Jensen brand, is adding its first iPad-docking speaker 

system, first three-piece music system with iPod/iPhone 

dock, and first iPod/iPhone docking system with wireless 

speakers. All are certified as made for iPod and iPhone. 

The JiMS-260i ($149.99 suggested) (Photo 4) is the 

three-piece system, which features CD player, FM tuner 

with 10 presets, and iPod/iPhone dock. The system, which 

can be wall-mounted or placed on a table, lets users wake 

up to radio, CD, or iPod/iPhone music. Other features 

include four preset EQ settings, programmable memory, 

remote, and blue backlighting around the CD door. It also 

features video line-out for playing videos from your iPod 

or iPhone on a television. An aux in jack connects to other 

music sources.

Altec Lansing (www.AltecLansing.com) joined a hand-

ful of companies offering iPad-docking speaker systems, but 

the company expects a lot more competitors to enter the 

market in the coming months. The company also said it is 

considering the development of docking speakers for other 

tablets that look like “serious contenders” in the market, 

product manager Steve Schlangen told TWICE. Docking 

speaker systems for smartphones other than the iPhone 

are also under consideration, he said. Altec’s first model, 

available in Apple stores, is the AC-only Octiv Stage at a 

suggested price of $149.

Bang & Olufsen (www.bang-olufsen.com) entered the 

iPod/iPhone-docking speaker market at the very high end 

with a $999 model that also docks with iPads. Other dock-

ing speaker systems at the high end include an iPad-docking 

SpeakerCraft system with CD player and FM tuner (www.

speakercraft.com), a $599 model from Bowers & Wilkins 
(www.bowers-wilkins.com), and a $599 model from Bose 

(www.Bose.com). The latter two lack CD and tuner. B&O’s 

BeoSound 8 (Photo 5) is available in Bang & Olufsen 

stores. The one-piece tabletop system features an aluminum 

chassis, included remote, and your choice of six grille col-

ors. One version will feature a white back panel, and the 

other will feature a black back panel. The system has a dock 

on top with a back bracket to prop up a docked device. 

A three-position switch optimizes audio performance for 

wall mounting, corner placement on a flat surface, and 

freestanding placement on a flat surface. The system’s cone-PHOTO 4: Jensen’s JiMS-260i.
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shaped speakers feature circular grilles that face forward and 

enclosures that taper back to a smaller diameter. The sys-

tem’s frequency response is said to be 38Hz to 24,000Hz.

Yamaha (www.yamaha.com) added a new model to its 

selection of iPod-docking systems. The company, which 

entered the docking-speaker market in 2009, offers a variety 

of single-chassis and three-piece systems, some with FM 

tuner and some with FM tuner and CD player. The new 

model is the single-chassis PDX-31 with dock on top ($169 

suggested). It lacks tuner or CD player but is certified for 

use with iPhones and iPods. It also features a stereo mini 

jack input for connection to other-brand MP3 players and 

to other audio devices.   VC
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F = ENCLOSURES & ENCLOSURE 
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G = ENGINEERING/DESIGN SOFTWARE

H = FINISHED SYSTEMS

I = MAGNETS & EQUIPMENT

J = MANUFACTURING EQUIPMENT
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as a value-added service to our readers 
and advertisers. The publisher will not 
be held liable for any errors or deletions 
contained herein.
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PHOTO 5: Bang & Olufsen’s BeoSound 8.





...integrated

electronic test, 
acoustic test... 

Prism Sound is now a global
sales & support agent for:
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analog and digital
audio analyzers
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Loudspeaker design and analysis solutions


