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Listen Inc. Releases 
SoundCheck v. 10

SoundCheck continues to be 
one of the most widely used QC 
and R&D analyzers on the mar-
ket (this includes communica-
tions, audio, broadcast, and vari-
ous other industries that make 
use of audio analyzers). Here’s 
a closer look at the many new 
features of their latest software 
release, version 10 (which we first 
looked at in the March 2011 
issue):

1. Better Data Organization 
with Memory List Grouping—
The memory list, which func-
tions as SoundCheck’s database of curves, values, waveforms 
and results, can now be organized into custom named fold-
ers. This enables grouping by step type (e.g., all calibration 

curves in one sub-folder), sequence order, name, or any 
other custom folder structure. The Windows Explorer-like 
tree can be expanded and hidden at any time and full func-
tionality is available via a contextual right click menu. In 
addition, curves can be dragged and dropped onto graphs, 
values can be dragged onto tables, and so on (Fig. 1).

2. Multiple Virtual Instruments—With v10, many 
instances of the same virtual instrument may be opened at once. 
This means that for multi-channel applications, a new instance 
of the VI can be opened for each channel. It also enables both 
the spectrum analyzer and the RTA to simultaneously be 
viewed while running a sequence so real time live data can be 
viewed. By using two sig-
nal generators, signals can 
be mixed (e.g., pink noise 
and a sine sweep) for signal 
conditioning. Waveforms 
in the memory list may 
also now be played directly 
from the Signal Generator 
VI (Fig. 2). 

3. ASIO Driver 
Support—ASIO drivers 

FIGURE 1: New 

SoundCheck Memory List.

FIGURE 2: Multiple instances of 

the same virtual instrument in 

SoundCheck 10.
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4 VOICE COIL

generally offer excellent 
soundcard control, and 
ASIO support opens up a 
much wider range of pro-
fessional audio and multi-
channel soundcards.

4. Stimulus Analyze/
Ignore Option—The 
new “Analyze” option in 
the stimulus editor allows 
you to choose whether sec-
tions of the stimulus will be 
analyzed or ignored by an 

analysis step. This feature is particularly useful for telephony 
testing and for other devices that need to be conditioned 
before achieving a stable measurement. For example, the 
first section of the stimulus will contain a conditioning sig-
nal (like artificial speech) that will open the Voice Activity 
Detector. A second section will be the sine-based test signal 
to analyze (e.g., multitone or sine sweep). The Stimulus-
Analyze option will tell the analysis step to 
process only the test signal and ignore the 
conditioning signal (Fig. 3).

4. Zwicker Loudness (optional mod-
ule)—Zwicker Loudness calculates the 
overall perceived loudness of a sound. 
This new post-processing operation uses 
a psychoacoustic model which takes into 

account the nonlinear-
ity of the human ear to 
sound at different frequen-
cies and levels. It provides 
the capability to measure 
the perceived loudness of 
complex sounds; e.g., tele-
phone ring tones (Fig. 4). 

5. Time Domain Waveform Filters (optional module)—
The new Waveform Filter post-processing operation allows 
you to choose a curve from the memory list, use it as the fre-
quency response, and apply it to a waveform in the memory 
list. The result is a new waveform that has its spectral content 
shaped by the selected curve. There is also an option for mini-
mum phase and inverting the curve. This may be used, for 
example, for measuring the A-weighted peak acoustic pressure 
of a waveform. The A-weighting curve is first applied to the 
acoustic waveform via the waveform filtering post-processing 
step, and then the peak value of the resulting waveform is 
measured. This method is used in the IEEE 269 and TIA 920 

telephony standards (Fig. 5). 
6. Quick Polarity Test—A polarity test 

is often used to verify that a device is 
wired correctly. The quick polarity test is 
performed in an analysis step, and uses 
the impulse response from the Auto Delay 
function. It analyzes the peak of this 
impulse response and measures whether 

FIGURE 3: New stimulus analyze/ignore 

function in SoundCheck 10.

FIGURE 4: Zwicker Loudness Measurement 

in SoundCheck 10.
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FIGURE 5: Time Domain Waveform Filters.
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it is negative or positive to determine overall polarity. It is a 
simple and easy alternative to phase domain testing for simple 
devices or single drivers where the phase does not change more 
than 180°. Polarity measurement using phase response is still 
available as an alternative method for more complex devices.

For more information about this new software version for 
the SoundCheck analyzer and other Listen Inc. products, visit 
www.listeninc.com.

Increased Prices for China Rare Earth Materials
China’s exports of rare earth metals burst through the 

$100,000-per-tonne (metric ton) mark for the first time in 
February 2011, up almost nine fold from a year before, while 
the volume of trade stayed far below historical averages.

China’s squeeze on rare earths, which are used in a wide 
range of hardware including precision-guided weapons, 
hybrid car batteries, loudspeakers, and iPads, has forced 
prices up dramatically since July last year, when each ton 
fetched a mere $14,405 on average. The apparent price rises 
have averaged $10,000 per ton per month but accelerated 
in February, galloping ahead by $34,000 per ton, according 
to calculations based on data from China’s Customs office.

February China exports were valued at $109,036/ton, 
including the cost of insurance and freight, almost half as 
much again as the average value in January. The explosion 
in export values has coincided with a collapse in volumes 
coming out of China, the source of almost the entire world’s 
rare earth supplies, which has cut export quotas of the 
17 rare earth metals and raised tariffs on exports. China’s 
actions have infuriated its trading partners but lifted the 
shares of the few mining and prospecting companies outside 
China that are well-placed to capitalize on the constric-
tion of Chinese supply. They include US miner Molycorp 
Inc., Canada’s Rare Element Resources and Neo Material 
Technologies, and Australia’s Arafura and Lynas.

But those firms’ share prices have been under pressure 
this month because Japan’s earthquake and tsunami are 
expected to temporarily slash demand from China’s biggest 
customer. In February, 281 tons of Chinese exports went to 
Japan, valued at $38.9 million or $138,406 per ton. China 
exported a total of 750 tons in February; slightly more than 
the 647 tons shipped in January but otherwise the lowest 

monthly volume since February 2009, when demand was 
hit by the global financial crisis. China’s Customs office 
changed its method of presenting rare earths exports in its 
headline data this year, boosting the reported volume by 
including products made from rare earth metals in the total.

By that method, exports were 2,976 tons in February, 
up by 132% from a year before, when the figure did not 
include rare earth products.

Southern California Audio Show
It has been years since Southern California has had a via-

ble high-end audio convention bringing new advancements 
and technologies in high-end to a population of over 24 mil-
lion consumers. T.H.E. (The Home Entertainment) Show, 
which has a notable reputation for an exclusively high-end 
audio, industry-related convention every January (running 
concurrent with the giant electronics convention, CES in Las 
Vegas), is bringing a whole new concept to Newport Beach, 
CA, every spring for consumers and industry-insiders alike. 
  The Show Newport will be held at the Newport Beach, 
CA, Hilton Hotel (Irvine) on June 3rd, 4th, and 5th, 2011. 
Expanding on several common “interests” of this high-end 
crowd, T.H.E. Show will also include a classic car show, in 
conjunction with Crevier BMW Auto Museum; a wine-
tasting area courtesy of Southern Wine and Spirits, and jazz 
concerts every evening produced by BluePort Jazz Festival 
International.  Several other local quality jazz groups will be 
featured. Estimates suggest that there will be over 100 sepa-
rate “listening and viewing” exhibit rooms where attendees 
can actually “listen and experience” these products in an unin-
terrupted and controlled atmosphere, much like experiencing 
these spectacular high-end products in their own home.

T.H.E. Show Newport will also feature seminars on audio 
and home theater advancements, from the early days to now, 
including iPod and iPad streaming music and more. Saturday 
and Sunday will feature hourly seminars covering new tech-
nologies and addressing such topics as “the difference between 
a $500 speaker as opposed to a $50,000 set of speakers.” 
There will also be a short seminar titled “How to Build Your 
Own High-end Speakers,” along with local experts explaining 
how to set up a high-end home theater on a budget. For more 
information go to: www.theshownewport.com     VC
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SPOTLIGHT

Measurement and 
Perception of Irregular 
Loudspeaker Defects
By Wolfgang Klippel and Robert Werner 
Klippel GmbH, Dresden, Germany

�oudspeaker defects caused by manufacturing, aging, 
overload, or climate impact generate a special kind 

of irregular distortion commonly known as rub & buzz, 
which is highly audible and intolerable for the human ear. 
Contrary to regular loudspeaker distortions defined in the 
design process, the irregular distortions are hardly predict-
able and are generated by an independent process triggered 
by the input signal. Traditional distortion measurements 
such as THD fail in the reliable detection of those defects. 
This article discusses the most important defect classes, new 
measurement techniques, audibility, and the impact on 
perceived sound quality.

A major part of the linear and nonlinear signal distortions 
generated by loudspeaker systems is already determined dur-
ing the design process, as discussed in last month’s Part 11. 
Those regular distortions are very systematic, reproducible, 
and can be modeled by a linear and a nonlinear subsystem 
(Fig. 1). This article addresses the third mechanism, which 
is related to loudspeaker defects. Manufacturing errors, 
aging, and overload cause parameter drifts or mechanical 
defects, which are not found in approved prototypes or 
golden reference units.

Some of the defects, such as a short circuit of the voice 
coil or a deviation in the moving mass, may be detected by 
checking variation of the linear and nonlinear parameters 
using permissible limit values. Other defects commonly 
called rub and buzz generate a different kind of signal dis-
tortion which has a much higher impact on the perceived 
sound quality but cannot be detected by conventional mea-
surement techniques. Those distortions are caused by inde-
pendent sound generation processes being mechanically or 
acoustically coupled to moving parts of the loudspeaker and 
triggered by the input signal. In many cases those processes 

are difficult to model.
The properties of stimulus signal (level, spectrum) and 

other measurement condition (orientation of the driver) 
have a strong influence on the excitation of those defects, 
which are usually not related to size, weight, and cost of the 
product and vary with time. Therefore, defects which are 
not audible during end-of-line testing may be detected in 
the final application (mounted in the car).

The human ear is very sensitive to those irregular distor-
tions, especially in a quiet environment. Therefore, trained 
human operators have been used for subjective evaluation of 
each unit during end-of-line testing. Shorter cycle times and 
the new requirements of 100% automatic testing require 
new measurement techniques to detect those defects reliably. 

Distortion Generation Process
Table 1 gives a short overview about typical loudspeaker 
defects and optimal measurement techniques. Most loud-
speaker defects behave as an independent oscillator produc-
ing a new mode of vibration which is powered, triggered, 
or synchronized by the stimulus3. For example, a faulty 
glue joint between the surround and the membrane is 
such a nonlinear mass-spring system generating weakly 
damped vibration (buzzing) above a critical amplitude of 
the stimulus. The beating of the braid wire on the loud-
speaker diaphragm is a similar defect generating impulses 
at a particular position of the voice coil. The energy of the 
irregular distortion is usually very small and does not grow 
significantly if the level of the stimulus is further increased. 
Air leaks in dust caps or in sealed enclosures emit a small 
airflow driven by the AC sound pressure inside the box, 
which generates air turbulences and random noise4. Dust 

FIGURE 1: Signal flow diagram showing the generation of signal distortion in a 

loudspeaker system (model).

Irregular Loudspeaker 
Defects

Air leaks in the dust 
cap or enclosure

Voice coil rubbing

Buzzing parts (loose 
glue joint)

Parasitic vibration of 
the baffle or electronic 
components

Bottoming of the 
voice coil former at 
the back plate

Beating of the braid 
wire

Loose electrical 
connection due to 
soldering

Loose particles

Measurements

Sound pressure 
measurement using 
single tone stimulus

Sound pressure 
measurement using 
single tone or 
continuous sweep 
excitation

Characteristics

Modulated Distortion 
MODrel, MODabs

Deterministic 
impulsive distortion

Random impulsive 
distortion

Irregular Loudspeaker 
Defects

Measurements Characteristics

�������	�
������������������������������������������
������������������������������
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and other loose particles within the loudspeaker system are 
even less predictable and may be accelerated by the cone 
displacement and hit the diaphragm at unpredictable times.

Indirect Causes  
 The major reasons for defects are problems in the manufac-
turing process such as poor quality of supplied parts, process 
drifts, and insufficient process control (Table 2). Hard lim-
iting of the voice coil former at the back plate, for example, 
may be initiated by a larger peak displacement caused by 
a faulty spider having a stiffness value below specification. 
Voice coil rubbing2 may be initiated by a rocking mode cor-
responding with an asymmetrical mass distribution caused 
by a faulty glue dispenser, originally.

Defects are also caused by systematic errors in loudspeaker 
design which impair the robustness of the product and make 
a malfunction at a later time more likely. Typical examples are 
insufficient clearance of the voice coil in the magnetic gap, 
wrong position of the braid wire, or loudspeaker nonlineari-
ties. Asymmetries in the nonlinear curve shape of force factor 
Bl(x) and stiffness Kms(x) generate a dynamic DC offset of the 
voice coil causing hard limiting of the surround or bottoming 
of the voice coil former at high excursions.

Parameter variation

Stiffness Kms(x = 0) at 
rest position, stiffness 
asymmetry

Rest position of voice 
coil, voice coil offset

DC resistance Re(T) of 
voice coil, iron path, 
magnet

Cause

Aging, climate 
conditions 
(temperature, 
humidity), gravity, 
UV light

Electrical input power, 
coil temperature, 
ambient temperature

Consequences

Shift of resonance 
frequency, bandwidth, 
motor instability

IMD distortion, 
irregular distortion, 
motor instability

Thermal power 
compression

Parameter variation Cause Consequences

������ �	�  ��������� ����������� ����� ���� ��������
�����������������������������������������

FIGURE 2: Effect of aging on stiffness curve of suspension.
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Aging of the loudspeaker is a further reason for malfunc-
tion occurring at a later time. Some defects occur in the 
final application after using the loudspeaker for years corre-
sponding to the aging of the loudspeaker system. Above all, 
the suspension parts (spider, surround) are subject to aging, 
and the stiffness at the rest position decreases systematically 
with time (Fig. 2).

Eventually rocking modes, DC displacement, and motor 
instabilities cause consecutive faults such as voice coil 
rubbing and hard bottoming. Excessive use and overload 
increases fatigue in the material and accelerates this process. 
Furthermore, the suspension properties depend on tem-
perature and humidity. A critical status of the loudspeaker 
can be detected by monitoring the linear and nonlinear 
loudspeaker parameters.

To detect loudspeaker defects already in the initial phase, 
it is important to monitor state variables of the loudspeaker 
which provide unique symptoms of the defect and make 
the measurement technique as sensitive as possible. Most 
defects are originated in the mechanical domain but 
cause acoustical emissions, which must be detected by a 
microphone. Besides a loose connection, there is no other 
loudspeaker defect producing significant symptoms in the 
electrical domain. However, monitoring of voltage and 

current at the loudspeaker terminals indicates a voice coil 
offset, aging of the suspension, and other initial causes. The 
wide variety of loudspeaker defects may be classified into 
three groups (Fig. 3).

Deterministic Defects
Defect mechanisms that are strictly coupled to the stimulus 
are generally very reproducible and result in deterministic 
patterns of the waveform. A good example is voice coil bot-
toming or periodic beating of connection wires. Figure 4 
shows the isolated distortion for exciting the loudspeaker 
with a single tone at low frequencies. The signal is very 
impulsive and strictly periodic corresponding to the period 
length of the stimulus signal.

The corresponding amplitude spectrum in Fig. 5 shows 
a good and a defective unit. The harmonic structure in the 
defective spectrum affirms the strict periodicity in the time 
domain. In contrast to regular loudspeaker distortion, the 
higher-order harmonics (>10) have a much higher ampli-
tude in the defective unit. Those harmonic components 
are also almost in-phase (not shown in Fig. 5), causing the 
characteristic impulses in Fig. 4.  

Semi-Random Defects (Mixed Characteristic)
Other defects such as voice coil rubbing and air leaks pro-
duce waveforms, which are not deterministic and change for 
a periodical stimulus. Figure 6 shows the (black) spectrum 
of a closed-box loudspeaker system having a small air leak 
compared with the (gray) spectrum after sealing the enclo-
sure carefully. I used a low-frequency tone at 35Hz as stimu-
lus to generate sound pressure fluctuation in the enclosure 
and excite the leak noise monitored by a microphone.

The fundamental component and harmonic distortion 

FIGURE 3: Systematic overview of different loudspeaker defects.

FIGURE 4: Sound pressure signal of isolated distortion caused by a hard limit-

ing voice coil at single tone excitation.

FIGURE 5: Single tone sound pressure response spectrum of a good (red 

curve) and a defective (black curve) driver revealing high-order harmonic dis-

tortion caused by a hard limiting voice coil.

FIGURE 7: Modulated air noise caused by a leaky subwoofer enclosure at 

single tone excitation.

FIGURE 6: Single tone sound pressure response spectrum of a good (gray) and 

a defective unit (black) with a leaky enclosure.
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components are clearly visible as spikes in both spectra. The 
air noise appears as a broad band and dense spectrum at 
frequencies above 1kHz almost 80dB below the fundamen-
tal. Transferring the high-pass filtered signal back to time 
domain reveals a random noise which has a characteristic 
envelope corresponding to the stimulus length (Fig. 7). 

Random Defects
The last independent group of defects causes symptoms 
that are completely random, and not synchronized with the 
stimulus as shown in Fig. 8. The stimulus provides only 
the energy to accelerate the loose particle or to change the 
electrical resistance of a loose electrical contact or soldering 
problem in a non-predictable way. 

The properties of the stimulus affect the sensitivity of the 
measurement in two ways:

First, the defects require sufficient energy to provide signif-
icant symptoms. A single tone stimulus, a stepped sine wave, 
pink noise, or music and speech cannot ensure sufficient 
excitation of narrowband resonators with a high Q-factor. 
A continuous sinusoidal chirp signal with an optimal sweep 
speed profile is the most critical stimulus because it excites all 
frequencies in the shortest measurement time while provid-
ing high resolution at low frequencies where most defects 
occur. Air leaks may be detected by using a single tone as 
stimulus having a fixed frequency close to the fundamental 
driver resonance or port resonance of a vented-box system 
producing sufficient pressure fluctuation inside the box.

Second, the symptoms of the defects are broadband 
phenomena having a spectral power density that is much 
smaller than the fundamental component and other regu-
lar distortion. Therefore, it is a further objective of signal 
analysis to separate irregular distortion from the other signal 
components. This can be accomplished by using a high-pass 
or tracking filter if the stimulus has a limited bandwidth or a 
sparse spectrum as a single-tone, sinusoidal sweep, or multi-
tone complex. This approach fails in more complex stimuli 
having a dense spectrum such as (pseudo)-random noise, 
music, or speech. The incoherence between input and 
output spectrum may be calculated for those stimuli but is 
unfortunately not sensitive for irregular distortion because 
the power spectra are dominated by the (regular) nonlinear 
distortion and measurement noise.

For the same reason, a multi-tone stimulus is also not 
very sensitive for measuring irregular distortion. Figure 9, 
for example, reveals no symptoms of a clearly audible defect 
occurring at 3V because the regular distortion generated 
by the accepted loudspeaker nonlinearities have 10 to 100 
times more power and mask the coil rubbing completely.

Frequency Domain Analysis
Using a single tone or continuous sweep as stimulus, the 
irregular distortion can be easily separated from the other 
signal components in the frequency domain. Figure 10 
shows the spectra of an intact loudspeaker and a faulty 
speaker with a rubbing coil and a small air leak at the 
dust cap. The fundamental component and the low-order 
harmonics (n<10) reflect the regular distortion. The rub-
bing coil causes a significant difference in the higher-order 
harmonics (10 < n < 50) and the air leakage noise appears 
as a dense spectrum above 1kHz more than 70dB below 
the fundamental. Randomly occurring defects such as loose 
particles have even less energy that is spread over the whole 
spectrum and can hardly be distinguished from the noise 
floor. Applying reasonable pass/fail limits is difficult, espe-

FIGURE 8: Sound pressure signal of a driver containing a loose particle at 

single tone excitation.

FIGURE 9: Multi-tone distortion (red curves) measured at three different 

excitation voltages (1V, 2V, and 3V), fundamental response (upper curve), and 

noise floor measured without excitation (lower curve). The multi-tone distor-

tion reveals no symptoms of voice coil rubbing occurring at 3V only. 

FIGURE 10: Long-term sound pressure spectra of a defective and a reference 

loudspeaker of the same type; measured with single tone excitation (60Hz).

FIGURE 11: Separation of irregular distortion in the time domain using a high-

pass filter synchronized with the frequency of the sinusoidal stimulus.
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cially in the presence of production noise. 

Time Domain Analysis
The frequency domain analysis provides not only the ampli-
tude information of the irregular distortion but also phase 
information, which determines the waveform of the irregu-
lar distortion in the time domain. As shown in Figs. 7 and 
8, most of the irregular distortions have an impulsive fine 
structure resulting in a higher crest factor than the regular 
distortion. This crest factor corresponds with the phase rela-
tion of the higher-order harmonics and has high diagnostic 
value as discussed below.

Because the interpretation of a complex spectrum is 
difficult, it is more useful to continue the analysis in time 
domain or to separate directly the irregular distortion in the 
original microphone signal using a high-pass or tracking 
filter which is synchronized with the instantaneous excita-
tion frequency of the sinusoidal sweep (Fig. 11). The most 
important characteristic of the irregular distortion is the 
instantaneous peak value and the RMS value calculated 
within one period of the sinusoidal stimulus and may be 
plotted versus instantaneous excitation frequency (Fig. 12).

While the RMS-value corresponds with the power of 
the irregular distortion, the peak value is more sensitive for 
impulsive symptoms in the fine structure of the waveform. 
For example, the defect in Fig. 12 generates at 100Hz a 
peak value that is more than 20dB higher than the RMS-
value. The crest factor, which is the ratio between peak 

FIGURE 12: Peak and RMS-value of the irregular distortion measured versus 

frequency by using a continuous sine sweep.

FIGURE 13: Frequency response, total harmonic distortion (THD), and peak 

value of the irregular distortion (rub & buzz) of a faulty driver with a small 

loose particle.
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and RMS value, is also a very interesting characteristic for 
irregular distortion exploiting the phase information, which 
could not be interpreted in the frequency domain analysis. 
For regular harmonic distortion and measurement noise, the 
crest factor is about 10dB but shows much higher values for 
any irregular distortion, which is more impulsive2.

Figure 13 compares the peak value of the irregular dis-
tortion (rub & buzz) with total harmonic distortion (THD) 
measured by using conventional techniques. The small loose 
particle cannot be detected in the THD curve but generates 
distinct peaks of 30dB in the irregular distortion.

Deterministic Distortion
Exciting the loudspeaker with a periodic stimulus such as a 
sinusoidal tone, it is possible to separate the deterministic 
from the random components and to derive further char-
acteristics that increase the sensitivity of the measurement 
(Figure 14). Using a comb filter that only transfers the 
higher-order harmonics of the irregular distortion (n > 10) 
gives the deterministic part of the irregular distortion. This 
is a sensitive characteristic for hard limiting of the surround, 
bottoming of the voice coil, wire beating, and other periodic 
mechanisms. An inverse comb filter which passes all high-
frequency components but blocks all harmonics separates 
the random distortion caused by loose particles and semi-
random distortion caused by air leaks and coil rubbing.

 Conventional averaging can be applied to the deter-
ministic distortion producing identical patterns in each 

FIGURE 14: Separation of deterministic and random components of the 

irregular distortion using a periodic stimulus.

FIGURE 15: Averaged deterministic distortion as solid line in the time domain 

compared with period of the stimulus (not scaled).
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period of the stimulus. Averaging attenuates other stochastic 
components such as ambient and microphone noise and 
improves the signal to noise ratio by 3dB for doubling the 
averaging time.

Figure 15 shows the deterministic distortion averaged 
over 100 periods generated by a beating wire. The peak and 
RMS-value may also be derived from the averaged signal. 
The high crest factor of 21.4dB indicates a high significant 
impulsiveness, which is typical for this defect.  

Modulated Distortion
Air leaks and other semi-random defects produce a stochas-
tic noise-like signal that is modulated in a deterministic way. 
The envelope directly corresponds with the fundamental 
frequency supplied via the stimulus to the loudspeaker 
and low-order harmonics. Conventional averaging of the 
original time signal would reduce the stochastic symptoms 
in the same way as ambient noise and other uncorrelated 
signals are attenuated. Consequently, averaging should only 
be applied to the deterministic information which is the 
envelope of the noise signal. This can be accomplished by 
using a new asynchronous demodulation technique4.

Figure 16 shows the averaged modulation envelope of 
irregular distortion emitted by a box leak. The turbulent 
noise is emitted twice per period when the sound pressure 
inside the box has a positive or negative maximum. Reading 
the maximal peak value of the averaged squared envelope 
gives the absolute and relative Modulation Level, MODabs 
and MODrel, respectively. Values of MODrel close to 0dB 
indicate no significant modulation, but higher values above 
5dB reveal significant modulations caused by air leaks, voice 
coil rubbing, or other semi-random defects.

The last section of this article continues the discussion of 
the perceptual assessment of loudspeaker distortion as started 
in Part 11 but focuses here on the audibility of the irregular 
distortion and the impact on perceived sound quality.

Masking by Fundamental Components 
The perception of the irregular distortion highly depends 
on the spectral complexity of the stimulus. A single tone or 
sinusoidal sweep is the most critical stimulus not only for an 
objective measurement system but also for the human ear. 
For this reason, a human operator prefers a simple sine gen-
erator for testing loudspeakers at the assembly line. Other 
test signals such as two-tone signals, multi-tone complexes, 
and music and speech are less critical and less useful for 
detecting irregular loudspeaker defects in the shortest time 
possible and at high reliability.

The main reason for this is the spectral masking effect in 
the perceptional processing of the ear. For a single tone used 
as stimulus, the irregular distortion is far away from the fun-
damental component and is not masked by the excitation 
threshold generated by the stimulus. Filling the stimulus 
with further excitation components means each fundamen-
tal will also excite all critical bands close to the fundamentals 
and the resulting excitation level masks irregular distortion.

Masking by the Hearing Threshold
Irregular distortion has a low power spectral density which 
is close to the hearing threshold of the human ear. Some 
loudspeaker defects such as air leaks are inaudible if the 
loudspeaker is far away from the listening point but can eas-
ily be detected at a closer position. For this reason, a human 
tester can more reliably detect defects on small loudspeakers 
at a relatively small listening distance. An automatic mea-
surement system using sensitive microphones and a test box 
for shielding ambient noise may outperform a human tester 
and can detect defects at an early phase.

The regular nonlinearities as defined by motor and suspen-
sion design as discussed in Part 1 also mask the irregular distor-
tion. This mechanism affects subjective testing on the assembly 
line. A trained operator can reliably detect a defect at medium 
excitation level but fails if the voltage of stimulus is increased.

The reason is that the regular distortion rises with excita-
tion level but the irregular distortion stays at almost the same 
level. However, some defects are only activated if the voice coil 
displacement is high. This dilemma can only be solved with a 
measurement instrument which compensates actively for the 
regular distortion using an adaptive system learning the deter-
ministic properties of good units (meta-hearing technology).

Sharpness
The term of sensory pleasantness combines different aspects 
to take into account the aesthetics and annoyance of audi-
tory events. The influencing factors are loudness, tonality, 
sharpness, and roughness. Referring to irregular loudspeaker 
distortion, the last two mentioned factors must be exam-
ined in detail.

Irregular distortions are a broadband signal covering the 
complete audio band up to ultra-sonic frequencies. Those 
components increase the sharpness of the perceived sound, 
which is modeled by Zwicker5 using a specific loudness 
model and a weighting function rising to higher frequen-
cies, starting at 3kHz. This sensation of sharpness may be 
generated by many frequency components that are widely 
independent of level and the spectral fine structure, espe-
cially within one critical bandwidth. For a low-frequency 
stimulus the sharpness of the perceived sound is mostly 
determined by the irregular distortion generated by the 
speaker. Especially air leaks increase the sharpness of the 
perceived sound significantly and can easily be detected in 
subwoofers only reproducing a bass signal. High values of 
sharpness are perceived as unpleasant.

The detection of irregular distortion and the impact on 
perceived sound quality cannot be explained by considering 
the spectral properties only. The temporal fine structure of 

FIGURE 16: Averaged squared modulation envelope e(t)2.



JUNE 2011 13

the irregular distortion, especially the periodic variation of 
the signal envelope, is highly relevant for human percep-
tion. This is the case for most stimulus-coupled irregular 
distortions initiated by air leakage and other semi-random 
defects. The human auditory system perceives amplitude 
modulation of single tones and broadband noise between 
20 and 300Hz as “roughness,” which is inversely propor-
tional to auditory pleasantness, increasing the aggressiveness 
and noticeability. Especially in the relevant frequency range, 
defects are most likely to be excited. 

Conclusion
Loudspeaker defects generate irregular distortions that are 
often impulsive, highly audible, and unpleasant to the 
human ear due to high perceptual roughness and sharpness. 
Contrary to regular distortions which are directly related to 
cost, weight, and size of the loudspeaker, the irregular dis-
tortion is usually caused by parameter variation of the soft 
parts (spider and surround), insufficient process control, 
aging, and overload. The generation of irregular distortion 
is difficult to model, depends on particular properties of the 
stimulus, operation conditions of the driver (orientation), 
and become worse over time.

It is risky to ship faulty loudspeakers even if the symp-
toms are almost inaudible. Manufacturers use experienced 
operators for the subjective testing at the end-of-line which 
are more sensitive than an untrained ear to detect defects 
already in the initial state. A measurement instrument 
which exploits the particular irregular distortion symptoms 
can detect defects objectively in a shorter time, more reli-
ably and with more sensitivity than a human ear. It also 
provides diagnostic clues about the physical cause of the 
defect and can cope with ambient production noise cor-
rupting the measurement.

Irregular distortions that become audible in the final 
application are generally not acceptable for the user hav-
ing a significant negative impact on the perceived sound 
quality. Rental companies for professional equipment are 
interested in anticipating this point to avoid a malfunc-
tion during a concert. Sensitive measurement instruments 
may indicate the first symptoms, and regular testing of the 
motor and suspension properties indicate fatigue and the 
progress of aging processes.      VC
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Test Bench

Pro Sound Drivers from 
B&C and Faital Pro 
By Vance Dickason

�his month’s Test Bench samples came from two well-
known Italian OEM Pro Sound OEM manufactur-

ers—B&C and Faital Pro. From B&C, a new 1.4″ neo-
dymium compression driver, the DE620, mated up with 
the B&C ME 90; and from Faital Pro, the 15″ neo motor 
woofer, the 15XL1400.

B&C DE620
B&C has recently released many new compression driv-
ers including the 0.5″ DE5, 0.75″ DE7, 1″ DE120, 1.4″ 

DE620, and 2″ DE850TN.  The company’s latest is the 
DE620 1.4″ throat compression driver along with their 
new constant directivity 80 × 60° coverage ME 90 horn. 
Features for the DE620 (Photo 1) include 160W continu-
ous power handling capacity, 35mm (2.5″) aluminum wire 
voice coil, titanium diaphragm, 107dB rated sensitivity, and 
a neodymium ring magnet assembly with a copper shorting 
cap. The ME90 is designed to work with the DE620 with a 
1.4″ throat. This is an 80 × 60° format constant directivity 
horn with a cutoff frequency of 900Hz and built from cast 
aluminum.

Testing commenced using the LinearX LMS analyzer 
to produce the 300-point stepped sine wave impedance 
plot shown in Fig. 1. Note that the solid curve shows the 
impedance of the DE620 mounted on the ME90 horn, and 
the dashed curve represents the impedance of the compres-
sion driver without the horn. The minimum impedance of 
the DE620/ME90 combination was 6.5Ω at 6.4kHz.

For the next test sequence, I mounted the B&C DE620/
ME90 on top of an enclosure with a 15″ × 14″ baffle and 
proceeded to measure both the horizontal and vertical 
on- and off-axis at 2.83V/1m using a 100-point gated sine 
wave sweep. Figure 2 displays the on-axis of the compres-
sion driver/horn combination and shows the sensitivity to 
be somewhat more than the 107dB specified in B&C’s 
published data. -3dB at the bottom end of the response is 
about 660Hz, with the company recommending a 1.2kHz 
minimum crossover frequency.

Figure 3 gives the horizontal on- and off-axis response 
out to 60° off-axis, and Fig. 4 displays the vertical response. 
I have also included some graphs from B&C, including 
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FIGURE 1: B&C DE620/ME90 free air impedance plot. FIGURE 2: B&C DE620/ME90 on-axis response.
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FIGURE 3: B&C DE620/ME90 horizontal on- and off-axis frequency 

response (A = 0°; B = 15°; C = 30°; D = 45°; E = 60°).

PHOTO 1: B&C DE620.
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FIGURE 4: Vertical on- and off-axis frequency response (A = 0°; B = 15°; 
C = 30°; D = 45°; E = 60°).
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FIGURE 5: B&C DE620/ME90 factory horizontal directivity map.

FIGURE 6: B&C DE620/ME90 factory vertical directivity map.

FIGURE 7: B&C DE620/ME90 factory horizontal polar plot.

FIGURE 8: B&C DE620/ME90 factory vertical polar plot. 
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Features:
 Multiple displays of min. 16 responses

 Cumulative decay spectrum “Waterfall”

 THD + 2 – 9th harmonics distortion

 1/12 - 1/6 - 1/3 – 1/2 – 1/1 octave

 Anechoic FFT  - Acoustic auto-delay

 50 curves/responses/TS parameters

 SPL/Frequency, Imp., phase, export

 Soundcards: PCI/USB/Firewire/ASIO

 Headsets, USB/Bluetooth
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FIGURE 9: B&C DE620/ME90 two-sample SPL comparison.

FIGURE 11: B&C DE620/ME90 SoundCheck CSD waterfall plot.

FIGURE 10: B&C DE620/ME90 SoundCheck distortion plots. FIGURE 12: B&C DE620/ME90 SoundCheck STFT plot.
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the horizontal and vertical directivity maps (Figs. 5 and 
6, respectively), and the horizontal and vertical polar plots 
(Figs. 7 and 8, respectively). Figure 9 gives the two-sam-
ple SPL comparison, showing both samples to be closely 
matched to within 1dB.

For the remaining battery of tests, I initialized the Listen 
Inc. SoundCheck analyzer, ¼″ SCM microphone (cour-
tesy of Listen Inc.) to measure distortion and generate time 
frequency plots. For the distortion measurement, I mount-
ed the DE620/ME90 combination on the same baffle as 
used for the frequency response measurements and set the 
SPL to 104dB at 1m (2.59V) using a noise stimulus, and 
then measured the distortion with the Listen Inc. micro-
phone placed 10cm from the mouth of the horn, which 
in this case was about even with the outside edge of the 
flair. This produced the distortion curves shown in Fig. 
10. 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 result-
ing CSD waterfall plot is given in Fig. 11 and the STFT 
(Short Time Fourier Transform) plot in Fig. 12.  

Looking over the data, this is obviously a nice addi-
tion to B&C’s comprehensive line of compression drivers 
and horns. For more information on this and other pro 
sound products from B&C, contact B&C Speakers N.A., 
National U.S. Sales Office, 73 Brand Street, Arlington, MA 
02474, (781) 316-0077, Fax (781) 316-0078, e-mail rnich-
ols@bcspeakers.com, or visit www.bcspeakers.com.

Faital Pro 15XL1400
The second driver I examined comes from Italian OEM 
pro sound manufacturer, Faital Pro. The 15XL1400 is the 
company’s 15″ version of the impressive 18XL1600 that 
was the subject of May’s Test Bench report. You’ll note 
from the 18XL1600 report that the 15XL1400 (also from 
Faital’s High Performance Series of pro sound woofers) 
shares many common features, including a rather high rated 
nominal power handling of 1400W.

Like Faital’s entire line of neodymium motor pro sound 
woofers, the 15XL is built on a distinctly good-looking 
proprietary cast aluminum frame that is designed to also 
perform as a heatsink for the motor system. Using a series 
of eight spokes, the frame terminates to a chamber for the 
motor magnetic return cup, which—like a number of designs 
over the last few years—has the motor assembly loaded from 
the front side of the driver rather than being attached to the 
back of the frame. If you examine the rear of the 15XL1400 
(Photo 2), you will observe that part of the frame casting is 
a solid 2.5″ high wall that joins all eight spokes and forms 
the driver’s primary cooling exhaust at the back of the frame. 
This produces a substantial thermal path that exhausts 360° 
around the motor back plate. Like the 18XL1600, this area 
contains the series of 15 1.25″ diameter neodymium slugs 
mounted around the periphery of the motor. The eight 
exhaust “windows” each measure about 35mm x 10mm and 
allow air to be pumped in and out of the motor area for sub-
stantial convection cooling, which—coupled with the large 
thermal path provided by the frame—substantially reduces 

power compression in the 15XL1400.
The cone assembly is comprised of a 15″ diameter ribbed 

and coated curved profile paper cone with a 5″ diameter 
coated paper dust cap.  Compliance is provided by a three 
roll coated cloth surround and an 8.5″ diameter black cloth 
spider mounted on an aluminum ring.  Driving this assem-
bly is a 100mm (4″) diameter voice coil wound with round 
copper wire on a glass fiber former. Heavy insulated tinsel 
lead wires are terminated to a pair of chrome color-coded 
push terminals.

Testing for the 15XL1400 commenced using the LinearX 
LMS and VIBox to produce both voltage and admittance 
(current) curves with the driver clamped to a rigid test fix-
ture in free-air at 1V, 3V, 6V, 10V, 15V, 20V, 30V, and 40V. 
As with the 18XL1600, I didn’t need to discard the 40V 
curves, as is often the case, and also like the 18XL1600, I’m 
certain this driver would have stayed fairly linear in free-air 
to at least 50V. Going with the established protocol for Test 
Bench, I used the fixed Mmd method rather than the added 
mass or test box method for obtaining the Vas of the driver. 
This data was provided by Faital Pro.

Next, I post-processed the 16 550-point stepped sine 
wave sweeps for each sample and divided the voltage 
curves by the current curves to derive impedance curves, 
phase calculated and, along with the accompanying voltage 
curves, imported to the LEAP 5 Enclosure Shop software. 
Obviously, this is a much more time-consuming process 
than the usual low voltage single impedance curve method 
used for deriving Thiele/Small parameters (see Fig. 13 for 
the family of impedance curves produced by this process). 
The obvious thermal change is due to playing a 200Hz 
sine tone at the sweep voltage level from 10-50 seconds 
between sweeps in order to approximate the 3rd thermal 
time constant. The reason for using this method, if you 
haven’t been following this column for a few years, is that 
the LEAP 5 LTD model results in a much more accurate 
prediction of excursion at high voltage levels, which is one 
of the real fortés of the LEAP 5 software and why I use it 
for Test Bench testing.

Because most T/S data provided by OEM manufacturers 
is 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 complete data set, 
the multiple voltage impedance curves for the LTD model 
(see Fig. 14 for the woofer 1V free-air impedance curve) 

PHOTO 2: Faital Pro 15XL1400.
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and the 1V impedance curves for the TSL model, in the 
Transducer Derivation menu in LEAP 5 and produced the 
parameters for the computer enclosure simulations. Table 
1 compares the LEAP 5 LTD and TSL data and factory 
parameters for both 15XL1400 samples.

Parameter measurement results for the 15XL1400 
showed fairly close agreement with the factory published 
data, with the exception of the sensitivity; the difference 
being that my data was based on sensitivity at 2.83V, while 
Faital’s uses the 1W/1m criteria with a 5.4Ω Re, which 
yields a larger number. Two other variances occurred. 
The first is that Faital used a more conservative value for 
Sd—0.078m2 compared to 0.089 that I used (my standard 
is to measure the cone diameter plus 50% of the surround).

The other issue was that LEAP 5 did not get nearly as 
good a curve fit on sample 2 as it did on sample 1, which 
explains the variance between the two samples using the 
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FIGURE 13: Family of impedance curves produced from the LEAP 5 

parameter calculation process.

FIGURE 14: Faital Pro 15XL1400 woofer free-air impedance plot.

 TSL model  LTD model  Factory
 sample 1 sample 2 sample 1 sample 2
FS 38.4Hz 38.4Hz 37.4Hz 36.2Hz 35Hz
REVC 5.50 5.43 5.50 5.43 5.4
Sd 0.089 0.089 0.089 0.089 0.078
QMS 9.61 9.41 8.23 5.10 8.8
QES 0.37 0.36 0.37 0.32 0.31
QTS 0.36 0.35 0.35 0.31 0.30
VAS 89.8 ltr 90.0 ltr 95.6 ltr 102.2 ltr 94 ltr
SPL 2.83V 93.2dB        93.4dB   93.1dB     93.6dB       97dB 1W/1m
XMAX 7.9mm 7.9mm 7.9mm 7.9mm  7.9mm
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LTD method. Given this, I followed my usual protocol 
and programmed computer enclosure simulations using the 
LEAP 5 LTD parameters for Sample 1. This included two 
vented alignments, a 2.2ft3 QB3 box with 15% fiberglass 
fill material tuned to 48Hz, and a 2.7ft3 EBS (Extended 
Bass Shelf ) vented alignment enclosure with 15% fiberglass 
fill material and tuned to 45Hz.

Figure 15 displays the results for the 15XL1400 in 
the QB3 and EBS vented boxes at 2.83V and at a voltage 
level high enough to increase cone excursion to Xmax + 
15% (9.1mm). This produced a -3dB frequency of 49Hz 
(-6dB = 42Hz) for the QB3 enclosure and F3 = 45Hz (F6 
= 39Hz) for the EBS vented simulation, so not much dif-
ference between these two iterations. Increasing the voltage 
input to the simulations until the maximum linear cone 
excursion was reached resulted in 116dB at 36V for the 
QB3 enclosure simulation and 115.5dB with the same 36V 
input level for the larger vented box (see Figs. 16 and 17 
for the 2.83V group delay curves and the 36V excursion 
curves). Note that the criterion for these high excursion 
SPL numbers was the maximum excursion at 20Hz. If 
a 20-25Hz high-pass filter were used, the SPL would be 
substantially higher.

Klippel analysis for Faital Pro’s 15XL1400 (analyzer 
provided courtesy of Klippel GmbH), which as usual 
was performed by Patrick Turnmire, Red Rock Acoustics 
(author of the SpeaD and RevSpeaD transducer simulation 
software) produced the Bl(X), Kms(X) and Bl and Kms 
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Just open the box and start testing in minutes!

Dayton Audio’s WT3 just got better—the same great features 
as before, but now perfect for incoming or end-of-line QC 
inspections! DIY speaker builders will also fi nd the new 

capabilities useful when comparing multiple drivers for line 
array type systems. The WT3 is manufactured on state-of-the-
art equipment and uses precision surface-mount components. 

Try a WT3 and build better speaker systems!
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symmetry range plots given in Figs. 18-21. As with the 
18XL1600  analyzed last month, Faital sent their Klippel 
data, which again was nearly identical to ours, which is 
always gratifying. The Bl(X) curve for the 15XL1400 
(Fig. 18) is nicely broad and symmetrical; typical of a 
moderately high Xmax driver (7.9mm is substantial for 
a pro sound 15″ woofer) with a small amount of coil-in 
(rearward) offset. The curve in the Bl symmetry plot (Fig. 
19) shows negligible 0.91mm of rearward (coil-in) offset in 
the rest position decreasing slightly to 0.83, at the driver’s 
physical Xmax of 7.9mm, all of which is of no real conse-
quence. Figures 20 and 21 depict the Kms(X) and Kms 
symmetry range curves. 

The Kms(X) curve is also symmetrical and has no offset, 
so it doesn’t get much better than that. The Kms symmetry 
range curve confirms that the Faital woofer has no com-
pliance offset. Displacement limiting numbers calculated 
by the Klippel analyzer were 8.4mm for XBl at 82% (Bl 
decreasing to 82% of its maximum value) and 9.0mm for 
XC at 75% (compliance decreasing to 75% of its maxi-
mum value), which means that for the 15XL1400, the Bl 
is the limiting factor for the prescribed distortion level of 
10% for using this driver as a subwoofer. This is good, 
because the 8.4mm XBl number is 0.5mm beyond the 
driver’s physical Xmax.

Figure 22 gives the inductance curve L(X) for the 
Faital Pro woofer.  Inductance will typically increase in 
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FIGURE 15: 15XL1400 computer box simulations (A = vented 1 at 2.83V; 

B = vented 2 at 2.83V; C = vented 1 at 36V; D = vented 2 at 36V).

FIGURE 16: Group delay curves for the 2.83V curves in Fig. 15.

FIGURE 17: Cone excursion curves for the 36V curves in Fig. 15.
FIGURE 19: Klippel Analyzer Bl symmetry range curve for the 15XL1400.

FIGURE 18: Klippel Analyzer Bl (X) curve for the Faital Pro 15 XL1400.
FIGURE 20: Klippel Analyzer mechanical stiffness of suspension Kms (X) 

curve for the Faital Pro 15XL1400.
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the rear direction from the zero rest position as the voice 
coil covers more pole area unless the driver incorporates a 
shorting ring. Like the 18XL1600, the 15XL1400 incor-
porates proprietary patent-pending aluminum demodula-
tion ring (shorting ring) in the motor assembly, which 
is readily apparent in the L(X) curve. As you can see, 
the inductance variation is extremely small—only 0.14-
0.19mH from rest to Xmax in either direction. Minimal 
inductance variation is critical to a low distortion and 
accurate sounding driver.

Last month, I didn’t perform SPL on- and off-axis 
measurements for the Faital 18XL1600 because I don’t 
keep 18″ or 21″ test enclosures in my inventory. However, 
I do have 15″ test boxes, so I proceeded to measure the 
15XL1400 on- and off-axis using the LMS gated sine 
wave technique. Figure 23 gives the on-axis response 
for this driver, which is ±2.75dB up to the low-pass 
rolloff. The on- and off-axis response from 0 to 45° is 
displayed in Fig. 24. The -3dB frequency at the 30° off-
axis response with respect to the on-axis response occurs 
at about 1.2kHz, probably a good upper crossover point 
for this driver.  The SPL to 1.2kHz is ±1.5dB. Last, Fig. 
25 gives the two-sample SPL comparison showing the 
Faital samples to be matched with 1dB within the relevant 
operating range.

For the last body of testing on the Faital Pro 15″ woofer, 
I again fired up the SoundCheck analyzer and SCM micro-

FIGURE 21: Klippel Analyzer Kms symmetry range curve for the 

15XL1400.

FIGURE 22: Klippel Analyzer L(X) curve for the Faital Pro 15XL1400.
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phone and power supply to measure distortion and gener-
ate time frequency plots. Setting up for the distortion mea-
surement again consisted of mounting the woofer rigidly in 
free-air, and setting the SPL to 104dB at 1m (14.9V) using 
a noise stimulus (SoundCheck has a software generator and 
SPL meter as two of its utilities), and then measuring the 
distortion with the SCM microphone placed 10cm from 
the dust cap. This produced the distortion curves shown 
in Fig. 26.

For the last test on the 15XL1400, I used the SoundCheck 
analyzer 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 (Cumulative 
Spectral Decay) waterfall plot is given in Fig. 27 and the 
Wigner-Ville (for its better low-frequency performance) 
plot in Fig. 28.

Like the similarly constructed Faital Pro 18XL1600, 
Faital Pro’s High Performance Series 15″ 15XL1400 
woofer is likewise a well-crafted device combining good 
high SPL performance and outstanding design integrity. 
For more information on this and other pro sound prod-
ucts from Faital Pro, contact Faital S.p.A., via B. Buozzi, 
12 20097 San Donato Milanese, Italy, (39) 02 527-7031, 
Fax: (39) 02 523-1130, or in the US, contact Keith 
Gronsbell, (516) 779-0649, e-mail kgronsbell@failtal.
com, or visit www.faitalpro.com.     VC
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FIGURE 23: Faital Pro 15XL1400 on-axis frequency response.

FIGURE 24-:Faital Pro 15XL1400 on-axis and off-axis frequency response.

FIGURE 25: Faital Pro 15XL1400 two-sample SPL comparison.

FIGURE 26: Faital Pro 15XL1400 SoundCheck distortion plots.
FIGURE 28: Faital Pro 15XL1400 SoundCheck Wigner-Ville plot.

FIGURE 27: Faital Pro 15XL1400 SoundCheck cumulative spectral decay 

plot (waterfall graph).
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SPOTLIGHT
 

Twilight of the Rising Sun?
By Nora Wong, Maria Markowski, and 
Chris Clendening

�apan hit its prime in the late 1980s. The Japanese seemed 
unstoppable, a perfect storm of favorable exchange rate 

making Japanese products a great value, and innovative 
precision products that led the market. Japan had built up 
huge cash reserves, and, as the yen to the dollar exchange slid 
from 300 yen to the dollar to 90 yen to the dollar, Japan Inc. 
began its move to acquire U.S. assets. Sony bought Columbia 
in 1988 (now Sony Entertainment). Mitsubishi bought 
Rockefeller Center in 1989. In 1990 MCA was acquired for 
$1.6 billion by the Matsushita Group (Panasonic).

We conferred with Mike Klasco, president of Menlo 
Scientific (www.menloscientific.com). Mike consulted for 
Yamaha Japan from 1989 to 1991 commuting back and 
forth between Northern California and central Japan, and 
shared his recollection of that period:

“Yamaha was a great company to work with  —but as 
the decade turned to the 90s, Japan experienced what the 
U.S. had faced decades earlier. The exchange rate was going 
against Japanese exports faster than more efficient design, 
automation, and value engineering could compensate for. 
This Japanese giant had a factory manufacturing complex 
surrounded by hundreds of small vendors which daily 
brought over just-in-time supplies into the main compound.

“These sub-contractors were often staffed by semi-retired 
members of the main factory. By the end of my work in 
1991, many of the Japanese sub-contract vendors around 
the plant were already gone—with the sub-assembly work 
moved to Taiwan and Malaysia.

“Michael Crichton’s 1992 best seller Rising Sun (and the 
movie the following year) was more real than fantasy—at 
least as far as many of the aspects of Japanese culture. By the 
time I parted ways with Yamaha in 1991, the Hamamatsu 
train station had acquired a cardboard box manor of 
homeless. All of Asia suffered from the Asian Flu financial 
crisis. Japan was especially hard hit. The period from 1991 
to 2000 is now called Ushinawareta Jūnen, Japan’s “lost 
decade,” essentially a great depression. In some ways Japan’s 
depression has disturbing similarities to the current U.S. 
economic mess—the real estate bubble burst, banks kept 
junk loans on the books, and many banks consolidated, 
resulting in only four national banks.”

The last decade has seen Japan’s shaky incomplete recov-
ery. Toyota has Hyundai taking more than a bite out of its 
lunch, although Toyota has done more to undermine its 
own position than the punches from competitors. Sony is 
besieged by Samsung on many consumer electronics fronts, 
with Microsoft taking the wind out of Sony’s PlayStation 
business, and Sony’s Walkman is now just a footnote in the 
Apple iPod story.

With Japan struggling to keep its head above water 

in a global recession and the 
competitors from Korea and 
China knocking on the gates, 
the present catastrophes hit. 
The direct impact of the 9.0 
earthquake and resulting tsu-
nami in the northeast region—
the Fukushima prefecture—
was staggering in itself, but the 
nuclear plant issues may yet 
strike the final blow.

The Dai-Ichi Nuclear Plant 
and Chernobyl in the Ukraine 
are of different plant construc-
tion and the causes of failure 
are dissimilar. We are not in the nuclear plant engineering 
business, and at this point nobody knows whether there are 
going to be further nasty surprises from the Dai-Ichi plant, or 
even the potential for radiation contamination in the future. 
The reports vary each day, with ongoing disintegration of the 
facility, the accuracy and even the honesty in question, along 
with the impact of winds on the spread of radiation.

The quake, tsunami, and location of the nuclear plants 
are in northeast Japan, where both industry and farming 
flourish. The future of food production from this region is 
questionable, regardless of actual contamination safety issues. 
I suppose if you are starving, you may welcome the govern-
ment agencies that will let the crops ship. Yet we know the 
Japanese people are very particular about their food, and I will 
wager that most will not intentionally touch anything grown 
in the northeast region for a long, long time. The Japanese 
government is already destroying beef with contamination 
levels higher than traditionally acceptable. While Kobe beef is 
from central Japan, if the radiation leaks continue to increase, 
it seems contamination to this area will be inevitable. 

From the industrial side, anything near sea level along the 
northeast coast has been swept away. The thought of rebuild-
ing anywhere in the vicinity of the nuclear power plant will 
not be under consideration until the nuclear situation is stable 
and the long-term implications are understood and managed.

Pioneer Tohoku (Tohoku is Japanese for Northeast) 
yields some premium speaker production for studio and 
audiophile products such as TAD. Some of the factories to 
the west, such as Pioneer’s Mogami cone and diaphragm 
factory in Yamagata, were not touched by the tsunami, but 
may still be susceptible to wind-carried radiation. Pioneer 
has stated that all employees and their immediate families 
in Japan are reported to be safe and unharmed.

“We have learned that Pioneer Corp. headquarters in 
Kawasaki and our plant in Kawagoe did not sustain signifi-
cant property damage,” stated Pioneer in Twice magazine 
(www.twice.com).

Due to the electricity shortage in Tokyo and surround-
ing areas, Pioneer said, “it [has been] difficult to maintain 
regular business hours. Additionally, public transportation 
in the area is not yet back to its normal operating level, 
affecting some employees’ ability to commute to and from 
their offices.”
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Mitsubishi Electric said major busi-
ness operations in the Tohoku region 
have sustained damage as a result of 
the earthquake, but no significant 
injuries among employees have been 
reported. At the Tohoku branch, locat-
ed in Sendai, Miyagi prefecture, “there 
was some damage in the office.” At the 
Koriyama factory, located in Koriyama, 
Fukushima prefecture, some damage 
was reported and “production has tem-
porarily ceased at this factory, which 
manufactures CCTVs and communications equipment. 
Upon confirming operational safety, Mitsubishi Electric will 
consider when to resume operations, while taking into account 
the impact of the earthquake on its manufacturing facilities.”
Yamaha president Mitsuru Umemura issued a statement, say-
ing, “We have not received any reports of injuries to Yamaha 
Corporation personnel.”

“Yamaha’s sales office in Sendai, and retail shops of sales 
companies located in the disaster area sustained some slight 
damage, and we have closed some retail stores and music 
schools in this area. The Kakegawa factory and Toyooka 
factory, both located in Shizuoka prefecture, are continuing 
normal operations,” the company said.

Alpine said no injuries have been reported at its Iwaki 
City global headquarters in the Fukushima prefecture 
or at affiliated companies in Japan. Alpine’s global head-

quarters “suffered some damage due 
to the earthquake,” according to the 
company, which is evaluating damage 
to its administrative offices and manu-
facturing plants there. Once the safety 
of the facilities is confirmed, operations 
will resume, it added. In the meantime, 
the Iwaki headquarters and other local 
Alpine companies were closed from 
Monday, March 14, through Monday, 
March 21. During that time, limited 
personnel continued to work toward 

restoring manufacturing and operations, the company said.
Semiconductor manufacturing must be vibration–free 

and precisely calibrated (Photo 1). These plants that manu-
facture consumer electronics ICs are going to take months to 
get back on-line. Expect shortages on mixed signal ICs such 
as class D switching amps and switching power supply ICs. 
Packaging digital logic, analog audio, and power transistors 
into an IC is limited to specialized IC foundries mostly in 
Japan.

Sony has paused operations at its Blu-ray disc plant 
and one corporate office. Other Sony locations voluntarily 
closed to assist in disaster recovery, but no significant inju-
ries of employees have been reported at any of these sites 
when the earthquake or tsunami occurred. The plants that 
will face the greatest challenges are the ones in the north-
east. These include Sony Energy Devices Corporation, 
Koriyama, and Motomiya plants, which produce Lithium 
Ion secondary batteries. In addition to these manufactur-
ing sites, Sony Corporation Sendai Technology Center 
(Tagajyo, Miyagi) temporarily ceased operations.

According to an article in Twice, many other Japanese 
electronics manufacturers, including D&M (Denon and 
Marantz) and Toshiba, were also focusing their attention on 
the safety and welfare of their employees. The companies 
noted that all employees were safe and accounted for, and 
that the facilities were being evaluated for damage. So far, 
damage seems minimal.

Other issues that will affect most Japanese manufacturing 
on an ongoing basis include supply chain interruption caused 
by a combination of damaged facilities of key parts suppliers, 
damaged roads, and limited rail service. All of Japan is expe-
riencing power shortages. Everyone is expecting supply prob-
lems from Japanese vendors. We are writing this report from 
Asia, and the entire supply chain is busy looking to source 
workarounds for Japanese components. While this may ease 
supply issues from product assembled in the rest of Asia, it 
does not provide an encouraging picture for Japan’s recovery.

On the surface, Japan is ready to go back to work, and the 
months following the quake have seen little impact on prod-
uct availability. Yet about the time this article appears in print, 
the real shortages will begin. Most operations in Japan main-
tain a two-month inventory that is on consignment from the 
supplier. In most cases these reserves will be depleted some-
time in May, with erratic supply following for the foreseeable 
future. Recovery will not be in terms of months but of years. 
Perhaps Japan’s Second Lost Decade has just begun. VC
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Photo 1: Power shortages, the quake, tsunami, 

and tremors are not conducive to quality 

semiconductor manufacturing.
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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.  

IN-PLANE SPEAKER 
Patent Number: US 7,881,488
Granted: February 1, 2011
Inventor: Douglas J. Holmi (Marlborough, Mass.)
Assignee: Bose Corporation (Framingham, Mass.)
Filed: November 1, 2006
US Class: 381/386, 16 Claims, 7 drawings

REVIEWER COMMENTS 
Disclosed is an electroacoustic transducer oriented such that 
its transducer axis is parallel to—and in—the plane of a baffle 
coupled to the electroacoustic transducer for the purpose 
of reduced baffle vibration. As we have seen in a few of the 
recent patent reviews, there is a plethora of transducer/baffle 
configurations arranged for the purpose of reducing enclosure 
or baffle vibrations.  These have been as simple as having back-
to-back, or face-to-face transducers, mounted parallel to each 

other, on spaced apart paral-
lel baffles, and as complex as 
a separate vibrating mass to 
cancel baffle vibrations. (The 
former being better at miti-
gating total cabinet move-
ment, and the latter better 
at baffle vibration reduction.) While these approaches have 
become common in separate subwoofers, the most popular 
usage of late, and one where the problem is a significant one, 
is that of in-wall systems, which can set very large radiating 
wall surfaces into high output, passive acoustic radiators.

The present invention is directed to a structure compris-
ing a baffle, an electroacoustic transducer, and a housing 
supporting the electroacoustic transducer at an orientation 
such that the transducer axis is parallel to the plane of the 
baffle. It is disclosed that the baffle may be incorporated 
into room wall, floor or ceiling, a vehicle door panel, a 
vehicle rear package shelf, or a vehicle instrument panel.

When an electroacoustic transducer is mounted to the 
baffle, oriented with the transducer axis perpendicular to 
the baffle plane, a reaction force generated by the movement 
of the diaphragm is applied as a perpendicular force on the 
baffle causing the baffle to vibrate. The out-of-plane vibra-
tion of the baffle may generate a buzzing or acoustical out-
put that may reach a level of audibility that is high enough 
to be heard above the masking of the primary signal.

As shown in Fig. 1, the transducer axis 115 is in the plane 

FIGURE 1: US Patent # 7,881,488.
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of the baffle 180. The reaction force generated by the move-
ment of the diaphragm is applied as an in-plane force on the 
baffle via the structure 170 that mechanically couples the elec-
troacoustic transducer 110 to the baffle 180, thereby reducing 
perpendicular (out-of-plane) vibrations in the baffle.

In a two-dimensional drawing it would appear that the 
ability of the transducer to drive the angled portion of the 
baffle that connects the 170 connecting section to the baffle 
180 is such that that angled portion would itself produce 
out-of-plane vibration.

As a three-dimensional structure, this angle portion could 
be a curved surface (in the unseen plane) that minimizes 
sympathetic vibration. It would also seem that you would 
want to either have a direct connection from the central axis 
portion of the transducer (center of the magnet) to the edge 
of baffle 180 in place of the angled portion as shown. In any 
case, it would appear that properly constructed, this concept 
offers a clever, simple solution to baffle vibration control, 
particularly at lower frequencies.

ACOUSTIC ACTUATOR AND PASSIVE 
ATTENUATOR INCORPORATING A LIGHTWEIGHT 
ACOUSTIC DIAPHRAGM WITH AN ULTRA LOW 
RESONANT FREQUENCY COUPLED WITH A 
SHALLOW ENCLOSURE OF SMALL VOLUME
Patent Number: 7,885,418
Inventor: William Brian Hallman (Charlotte, N.C.)
Assignee: William Brian Hallman (Charlotte, N.C.)

Granted: February 8, 2011
Filed: January 17, 2007
US Class: 381/71.7, 10 Drawings, 14 Claims

REVIEWER COMMENTS 
Here we go again. . . another patent attempting to produce 
a workable vacuum-based woofer enclosure. “Conceptually” 
simple and elegant, 
the approach is to 
incorporate a sealed 
woofer enclosure of 
which the air is evac-
uated to a very high 
degree of vacuum, 
and an internal spring is included, to push-out on the dia-
phragm, to offset the 14.7 lbs per square inch of force pro-
duced by the external atmospheric pressure. If this balance is 
achieved, the woofer diaphragm (assuming a high compliant 
suspension) will move freely in and out of the enclosure with 
very little force, allowing a very high efficiency, and very 
low resonant frequency, in a nearly zero enclosure volume. 
Theoretically, this is one of the only enclosure types that is 
not subject to the limitations of Hoffman’s Iron Law of effi-
ciency/bandwidth/enclosure volume.

While conceptually simple, much like the negative 
spring principles, the execution of this architecture has 
been attempted for decades without a single known com-
mercial product entering the market. You can read a few 
of the many attempts in previous applications and granted 
patents: JP1036291, WO9307729A1, US6739425, and 
US7068806, most of which were not cited in this patent. 
Having worked on these types of systems many years ago, 
I found this disclosure to be more thorough than most in 
addressing the real issues that you must deal with in an actu-
al, operational device. Most of the previous patents disclosed 
the basic concepts, but not the pesky details that you find 
upon attempting to realize a real world, workable device.

There is a need to maintain a balanced stasis in internal 
and external pressures. This will likely require an active cor-
rection system. The efficiency advantages are only realized 
with low mass diaphragms, while at the same time the dia-
phragm must withstand unusually high pressure forces so 
as to not collapse. The non-intuitive solution is to use a low 
mass, thin film diaphragm with high tensile strength (and 
opacity relative to atmospheric leakage into the enclosure) as 
opposed to a heavy, stiff diaphragm and high integrity sus-
pension of the prior art.  A small volume, positive air spring 
tends to work better than the mechanical springs used in 
many of the prior art attempts, but this positive air spring 
requires its own high integrity very high compliance sealed 
suspension that may require a rolling bellows similar to the 
type used in automobile shock absorbers; and the list goes 
on. But again, this patent covers many of these issues and 
appears to be the most thoroughly developed device to date. 
Anyone interested in these types of systems will find this 
disclosure to be an interesting read. I haven’t seen a website 
or any announcements of a commercially available device 
from this inventor, but time will tell. I wish him luck.      VC
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FIGURE 2: US Patent # 7,885,418.
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Industry Watch
By Vance Dickason

�t is with a sense of sadness that I must report the passing 
of one of the industry’s best-known icons, Dr. Sidney 

Harman (Photos 1 and 2). Dr. Harman passed away 
on April 13 of complications from acute myeloid leuke-
mia at the age of 92. He leaves behind his wife, former 
Rep. Jane Harman (D-California), two children, Daniel 
and Justine, and two children from a previous marriage. 
At the time of his death, Dr. Harman was executive 
chairman of Newsweek, chairman of the Academy for 
Polymathic Study at the University of Southern California, 
as well as chairman emeritus of Harman Industries.
  As his obituary in the New York Times illustrates, much 
of the consumer media coverage of Sidney Harman’s life 
surrounds the last big achievement in his long and varied 
career, which was the acquiring of Newsweek magazine for 
$1 and reportedly $47 million of liabilities in August 2010 
from The Washington Post Company and merging with 
the Daily Beast. However, for members of the audio indus-
try and audiophiles everywhere, his late-life media entry 
was just part of the story.

Sidney Harman was born in Montreal on Aug. 4, 1918, 
and grew up in New York City, where his father worked 
at a hearing-aid company. The boy had a paper route and 
sold discarded magazines. In 1939 he graduated from a 
branch of City College that became Baruch College, earn-
ing a degree in physics. He found an engineering job with 
the David Bogen Company, a New York maker of loud-
speakers. After Army service in 1944-45, he returned to 
the company and by the early 1950s was general manager. 
  The biography of Harman on CEA’s Hall of Fame web-
site said his career in CE took off in 1953 when Harman 
partnered with Bernard Kardon. At a time when sophis-
ticated hi-fi radio required an FM/AM tuner, a pream-
plifier, a power amp, and speakers, Sidney Harman and 
Bernard Kardon, Bogen’s chief engineer, quit their jobs in 
1953, put up $5,000 each and founded Harman/Kardon 
(www.harmankardon.com). HK produced the first inte-
grated mono hi-fi receiver, the Festival D1000. The 
company was hugely successful, and by 1956 was worth 
$600,000. Mr. Kardon retired and was bought out by 
his partner that same year, and in 1958 Harman/Kardon 
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PHOTO 1: Sidney Harman 1955.
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produced the first hi-fi stereo receiver, 
the Festival TA230. In later years, the 
company made speakers, amplifiers, noise-
reduction devices, video and navigation 
equipment, voice-activated telephones, cli-
mate controls, and home theater systems.

Dr. Harman expanded Harman/Kardon 
and in the early 1970s Harman began 
experimenting at his Tennessee factory with 
a new management technique. Nicknamed 
the Bolivar Project, it involved cooperative 
labor-management of the plant in which 
workers set their own schedules and goals. 
The national publicity from the project 
led to Harman’s appointment as Undersecretary of the 
Department of Commerce during the Carter administra-
tion. When Harman moved to Washington in 1976, he 
sold his company to conglomerate Beatrice Foods, but in 
1980, after leaving government service, he pieced together 
Harman International Industries by reacquiring a num-
ber of the businesses he had sold to Beatrice including 
JBL, Harman/Kardon, Infinity, and Epicure loudspeak-
ers as well as other brands in the professional market. 
  Harman International expanded into the automotive 
market with car speakers. Harman acquired a $5 million 
business from the wire division of United Technologies 
and in five years transformed it into a $100 million business 
and became a leading speaker supplier to the automotive 
OEM market. Four years ago in April 2007 Harman and 
the Harman International board signed an agreement to 
sell Harman Industries to Goldman Sachs and Kohlberg 
Kravis Roberts & Co. for about $8 billion, but the deal fell 
through, due to a variety of factors in September of that year. 
  Dr. Harman retired from Harman Industries in 2008 
when he was succeeded by current chairman, president and 
CEO Dinesh C. Paliwal, who joined the company in 2007. 
Paliwal said in a company statement on Harman’s passing, 
“His legacy of leading-edge innovation and premium qual-
ity will continue to live on at Harman and I am grateful to 
Dr. Harman for the trust he placed in the company’s man-
agement to carry on his legacy. He will be remembered for 
his great charm, his curiosity, his philanthropic and public 
service interests, his genuine kindness to employees and 
customers alike.”

Other notable accomplishments later in Sidney’s life 
included joining the University of Southern California in 
2008 as a polymath professor, lecturing on architecture, 
medicine, law, economics, and other subjects. He donated 
$20 million for the Shakespeare Theater Company’s 
Sidney Harman Hall in Washington, and was a trustee 
of the Aspen Institute, the California Institute of 
Technology, Freedom House, the Martin Luther King 
Center for Social Change, the Los Angeles Philharmonic 
and the National Symphony Orchestra. Dr. Harman was 
the co-author with Daniel Yankelovich of “Starting With 
the People” (1988), an analysis of national policies through 
a prism of public values. He also wrote an autobiography, 
Mind Your Own Business: A Maverick’s Guide to Business 

Leadership and Life (2003). A truly amaz-
ing life. He will be missed.

  Loudspeaker Components, LLC has 
been named a “2011 Wisconsin Company 
to Watch” award winner. Loudspeaker 
Components LLC, located in Lancaster, 
Wisc., was one of 33 out of 120 appli-
cant companies from throughout the state 
of Wisconsin selected for this honor. 
Companies to Watch (CTW) is a unique 
award program developed by the Edward 
Lowe Foundation to honor second-stage 
companies that demonstrate high perfor-
mance in the marketplace, exhibit inno-

vative products or processes, or otherwise make those 
companies “worth watching.”

Recognizing that many second-stage companies fly 
under the radar screen of typical awards programs, 
Companies to Watch is specifically designed to seek out 
businesses from a wide range of industries representing all 
areas of the state, not just in the major metropolitan areas. 
In addition to being evaluated on past growth and pro-
jected success, applicants are also judged according to their 
special strengths. These special strengths revolve around 
a company’s innovative products and business practices, 
special use of technology, work within their community, 
and more. For more information on companies to watch, 
see EdwardLowe.org.

Loudspeaker Components, LLC is the most diversi-
fied US manufacturer of “soft part” speaker components. 
Loudspeaker Components, LLC exports to many countries 
throughout the world. Depending on the application of the 
speaker, components are manufactured with paper, plastic, 
foam, cloth, rubber, aluminum, and other materials made 
with molds produced in-house.

Owners Neil Kirschbaum of Glen Haven, Wisc., and 
Brian Haas of Hazel Green, Wisc., also recently announced 
the acquisition of NuWay Speaker (www.nuway-speaker.
com). NuWay Speaker has been in the business of making 
speaker components for all segments of the loudspeaker 
industry since 1953 in the US and Nogales, Mexico. The 
NuWay acquisition increased the capabilities of speaker 
component production using the latest technology in the 
industry.

A division of Loudspeaker Components, LLC, Stratos 
Machine is composed of precision lathe turning, milling, 
grinding, and wire EDM. Stratos Machine is known for 
making difficult parts in small-to-large volume, which 
other companies are not willing or able to produce. For 
more information about Stratos Machine, visit http://www.
stratosmachine.com or call 608-723-2120. For more infor-
mation about Loudspeaker Components, LLC, contact 
their office in Lancaster WI at 608-723-2127, or visit www.
loudspeakercomponents.com.

In a conference call for investors in the month of 
April, Nortek, Inc. (www.nortek-inc.com) announced 
the financial results for their 2010 fiscal fourth quarter 
and for the full year. Saying they were “pleased” with the 

PHOTO 2: Sidney Harman.
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company’s financial results in 2010, Chairman, President, 
and Chief Executive Officer Richard Bready noted that 
overall sales growth of 5% was especially noteworthy 
when you consider that “the majority of the markets we 
serve remain challenging.”

Nortek is a diversified manufacturer of a broad range of 
products such as residential and commercial ventilation, 
HVAC, and technology products. The company owns a 
large stable of brands in their TECH division including 
well-known stalwarts such as Niles, Elan, SpeakerCraft, 
Proficient Audio Systems, Xantech, Gefen, Linear, 
OmniMount, and more. Nortek acquired two new 
brands during 2010 including Skycam, LLC in July 
and Ergotron, Inc. in December. Skycam is an online 
dealer of security cameras and digital video recorders 
sold under the brand Luxor. Ergotron makes and sells 
mounting and mobility products for computer monitors, 
notebooks, and flat panel displays under the Ergotron 
brand name.

Most of the company’s product offerings are designed 
for residential and commercial installations. Even the 
company’s TECH division offerings are, for the most 
part, custom integration-oriented products designed to be 
installed by professional custom installers. At first blush, 
the financial results looked pretty good. For the fourth 
quarter, the company reported net sales increased 7.9% 
from last year’s $429 million to $463 million this year. And 
operating income was $12.6 million as compared to a loss 
from operations last year of $31.2 million. However, last 
year’s operations were impacted by a write-off of $34 mil-
lion for goodwill impairment and $15.1 million in restruc-
turing charges. And for Nortek’s entire 2010 fiscal year, the 
company reported sales of $1.9 billion—an increase of 5% 
over 2009’s sales of 1.8 billion.

Operating income for the year came in at $70.6 million 
as compared with 2009’s operating loss of $204.6 million. 
As in the quarter, in fiscal 2009 the company took a charge 
of $284 million for goodwill impairment and a reorganiza-
tion charge of $22.5 million. However, the company clearly 
continues to struggle with a variety of challenges as it posted 
a net loss of $10 million for the fourth quarter and $13.4 
million for the year. Goodwill write-downs to correct for 
over-valued acquisitions heavily impacted Nortek’s 2009 
business, and results were probably saved by their late-year 
bankruptcy reorganization which unloaded their financials 
of a lot of debt.

In 2010, the company launched a series of cost-cutting 
moves in all of their divisions, including a major consolida-
tion in the TECH division to try and adjust cost structures 
to new lower sales levels in the difficult economic environ-
ment. Cost-cutting, consolidation, and efficiency continue 
to be the company’s watchwords. Nortek’s TECH division 
delivered a sales increase of $62.8 million or 15.7% in 2010 
as compared to the previous year. However, that increase 
was largely due to the addition of one large, unidentified 
security customer which single-handedly accounted for 
$52.1 million of the $62.8 million increase. The TECH 
division’s sales also benefited from “the effects of an acqui-

sition” which added another $4.2 million in sales for the 
period. So clearly, the TECH division did not benefit from 
a strong growth rate in 2010 as the division added only $6.5 
million or an anemic 1% of the division’s $465.6 million in 
sales organically.

The True North Project (TNP), a non-profit coali-
tion of 12-volt retailers, distributors, and manufacturers, 
announced it has launched a website. The site, www.
truenorthproject.com, was created to provide info to 
TNP members and those interested in joining the group 
(there is no fee to join). Info includes tips for promoting 
a 12-volt specialty retail business, and there is a space 
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on the site dedicated to event and installation photos. A 
blog for members and videos will appear on the site later, 
the group said. TNP also announced it has partnered 
with The National Center for Missing and Exploited 
Children as the featured charity in the fundraising 
events to be held by member retailers this year. The first 
TNP event is scheduled for June 11, featuring the theme 
“Because the Music Matters.”

Harman’s consumer electronics, professional audio, and 
automotive OEM business reported that the company will 
remain materially unaffected by the recent catastrophes in 
Japan because the company has maintained a diversified 
global supplier base. Following the disasters, Harman 
established a task force to evaluate any potential risks to 
its supply chain or its Japanese automotive business, the 
company said. The task force’s review determined that 
no material impact on business is expected. Harman 
maintains two office locations in Nagoya and Tokyo. All 
employees there are safe, and operations have continued 
with minimal disruption, the company continued. The 
company also announced a $100,000 contribution to 
the Red Cross relief efforts, and is matching employee 
contributions toward the Japan Tsunami and Earthquake 
disaster relief fund.

Consumer Electronics Association (CEA) study on 
the home construction market indicates builders can use 
technology as a profit center and differentiating point in 
their businesses. The CEA’s 9th Annual State of the Builder 
Technology Market Study found that 27% of home build-
ers said technology impacts their bottom line; this is up 
from the 18% who said the same thing in 2008. The report 
also found more builders are proactively marketing or pro-
viding information upon request to their customers regard-
ing home technology. This change was particularly obvious 
in the multi-room audio category. About 43% of builders 

said they are now using home audio as a marketing tool, up 
from 34% in 2009.

The 9th Annual State of the Builder Technology Market 
Study (March 2011) was conducted from December 2010 
– January 2011. It was designed and formulated by CEA, 
the most comprehensive source of sales data, forecasts, 
consumer research, and historical trends for the consumer 
electronics industry. Please cite any information to the 
Consumer Electronics Association (CEA). The report is 
available free to CEA member companies at spmembers.
CE.org. Non-members may purchase the report for $699 
at the CEA Store.

Weak demand for 3D and IPTVs, and a $222 mil-
lion restructuring charge to close stores in China and 
Turkey, led to a 16.4% profit decline for Best Buy (www.
bestbuy.com) during its fiscal fourth quarter. Net earn-
ings, unadjusted for the one-time charge, totaled $651 
million for the three months, ended Feb. 26, on net sales 
of $16.3 billion. Revenue slipped 1.7% as comp-store 
sales slid 4.6% worldwide. In the US, fourth-quarter 
revenue slipped 3.7% to $12.1 billion and comp-store 
sales fell 5.5%. Operating income declined 10.3% to 
$986 million.

Broken out by category, comps for CE, the com-
pany’s largest category, declined 6.5%, home office comps 
slipped 2.5%, and entertainment hardware and software 
fell 14.3%. The declines were largely attributed to weak 
consumer demand for advanced TVs and soft sales of net-
book computers, compared with the year-ago period when 
Windows 7 was launched. Best Buy estimates that it lost 
market share during the quarter due to early holiday pro-
motions by competitors and the high market-share levels it 
commanded during the prior-year period. For the full year, 
revenue rose 1.1% to $50.3 billion, and net earnings slipped 
3% to $1.3 billion.     VC
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