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New Measurement Microphone from ACO Pacific
ACO Pacific has recently released the 7052PH Type 
1.5 phantom-powered measurement microphone sys-
tem (Photo 1). Designed to work with from 48 to 18V 
DC Phantom Power, the 7052PH’s rugged titanium 
diaphragm provides excellent long-term stability and 
temperature performance, according to the company. 
The companion 4048 ACOtron preamp offers both low 
noise and a wide dynamic range. A WS1 3  windscreen 
is included.

Specifications for the 7052PH and 4048 ACOtron pre-

amp are as follows:

 7052PH 1/2  Electret Free-Field Microphone

 Type 1.5—a superior Type 2

 Frequency response: <3Hz to >20kHz typical (capsule) 

 Sensitivity: 22mV/Pa (-33dBV/Pa) typical 

 Dynamic range (capsule) 1% THD: <20dBA-

150dBSPL (capsule) 

 Diaphragm material: titanium

 TempCo: 0.01dB/C

 Mounting Thread: 

11.7mm 60UNS2

 4048 ACOtron 1/2

Phantom Preamp

 Frequency response 

at 22pF: 5Hz to 200kHz 

(-2dB) 

 Loss at 22pF: 1.5dB 

typical 

 Noise floor at 22pF: 

<1.5 V typical about 

16dBA with 7052H 

 Output performance 

48 to 24V Phantom: 

1kHz - 14Vp-p (5V 

RMS) into a 5000pF load 

<1%THD

Power supply sensitivity: <0.1dB 

Mike mounting thread: 11.7mm 60UNS2 

Power/output connector: XLR 3 pin -male

For more information on the 7025PH and 4048 pre-

amp, visit www.acopacific.com.

30 Products & Services Index

ACOUSTIC PATENTS21
By James Croft

INDUSTRY WATCH24
By Vance Dickason

PHOTO 1: ACO Pacific 7052Ph.
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New Pedal Steel Guitar Speaker from Eminence
Eminence Speaker LLC has announced the addition of an 
ultra-lightweight 15  guitar speaker designed for the steel 
guitar player: the EPS-15C (Photos 2 and 3). Now avail-
able in the Patriot Series of guitar speakers, the EPS-15C is 
a 4  cast-aluminum frame guitar driver featuring a light-
weight neodymium magnet. Weighing in at less than 8 lbs., 
the EPS-15C (Fig. 1) delivers the highly sought-after classic 
pedal steel tones at a fraction of the weight of most suitable 
drivers on the market, according to the company. The addi-
tion of an aluminum dust cap lends “chimey,” extended 
highs that have come to define the classic pedal steel sound. 
Specifications for this new driver are as follows:

Fs  42Hz

Re  3.57

Qms  14.41

Qes  0.32

Qts  0.31

Vas  188.4 ltr

Mms  79.9 grams

Sd  864.6cm2

Bl  15.3Tm

Xmax  3.3mm

For more on this new driver from Eminence, and to take

a look at Eminence’s new website, go to www.eminence.com.

NTi Audio Launches FLEXUS Audio Analyzer
NTi Audio AG has recently unveiled its new FLEXUS 
Audio Analyzer (Photos 4 and 5), which features a modu-
lar concept with flexible configurations. High-performance 

PHOTO 2: Eminence EPS-15C back. PHOTO 3: Eminence EPS-15C front.
FIGURE 1: Eminence EPS-15C response graph.
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specifications paired with the latest technologies such as 
fast sweeps make the FX100 Analyzer equally attractive for 
R&D as well as high-speed production testing applications, 
according to the company.

The FLEXUS Audio Analyzer is designed around a 

modular hardware concept, which allows customization for 

two or four parallel channel operation. 

The impedance module supports speak-

er measurements for obtaining imped-

ance plots and Thiele/Small parameters. 

Individual input switcher and output 

switcher modules extend the audio ana-

lyzer to 14 input channels or 14 output 

channels connected simultaneously. The 

FX-Control suite can operate several 

FX100 in parallel, thus offering cascaded system measure-

ments.

For measurement speed optimization, the FLEXUS 

Audio Analyzer acquires all measurement functions in 

parallel. Measurement technologies incorporated into the 

FLEXUS analyzer include fast glide sweeps (Farina sweep); 

detailed stepped sweeps and a continu-

ous meter mode further support fast and 

accurate measurements.

The wide level range from 1 V - 

200Vp paired with a typical THD+N 

of -104dB enables the FX100 to cope 

with comprehensive audio and acoustic 

analysis for research and design labs. The 

FX100 offers a wide frequency range 
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FIGURE 4: NTI Audio FX100 analyzer rub 

and buzz test plot.

PHOTO 4: NTI FX100. PHOTO 5: NTI FX100 setup.

FIGURE 2: NTI Audio FX100 analyzer frequency response plot. FIGURE 3: NTI Audio FX100 analyzer distortion plot.
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from 5Hz up to 80kHz and simultaneous measurement 

of the DC voltage. This, of course, includes frequency 

response graphs (Fig. 2), distortion graphs (Fig. 3), and 

rub and buzz measurements (Fig. 4).

The high-resolution FFT with 192kHz sampling rate 

presents a detailed analysis of the audio frequency spectrum. 

FFT graph panels may be customized showing one or more 

traces in the same panel simultaneously.  Detailed R&D 

measurements are supported with Frequency, Amplitude, 

Time, and Table Sweeps, which may trigger with internal 

or external signals.

The FX100 includes the FX-Control Suite software, 

which provides straightforward access to all audio ana-

lyzer features. The flexible architecture supports the intui-

tive setup of single, parallel, or sequential measurement. 

Individual configuration and result panels may be displayed 

on various worksheets. Individual measurements may be 

combined with test sequences, including tolerance han-

dling and Pass/Fail result, producing an easy operator test 

flow. The software utilizes the advantages of state-of-the-art 

ribbon architecture for today’s and future measurement 

applications.

The FX-Control Suite software supports all .NET pro-

gramming languages, such as C#.NET and Visual Basic.

NET. This implies fast and easy integration into custom-

ized production solutions. Furthermore, FX-Control can be 

configured to illustrate the external hardware wiring. This 

ensures fast setup by sending the project configuration to 

remote production lines.

Specifications for the FLEXUS analyzer are as follows:

Analog Generator
Test Signals Sine, StepSweep, GlideSweep, White Noise
Level Range 10 V to 12.45V (-100dBV to 21.9dBV)
Level Accuracy 0.05dB
Level Flatness < 0.01dB (10Hz to 20kHz) 
Frequency Range 5Hz to 80kHz
 -104dB at 1kHz, 0 dBV (typical)
THD+N  -101dB + 1.3 V (20Hz to 20kHz fundamental,  
 Lowpass 22kHz)

Analog Analyzer
Measurement Level (selective and wideband)
Functions Frequency
 FFT
 Gain
 THD
 THD+N
 Harmonics k2-k35
 Crosstalk
 Polarity
 Phase
 DC-Level
 DC-Impedance
 optional: PureSound™ Rub&Buzz
 
Sweeps Frequency Sweep, Time Sweep, Level Sweep, 
 Table Sweep
Speed Frequency response down to 200ms from 20Hz to  
 20kHz (GlideSweep)

Level Range <1.0 V to 141V (maximum 200 Vp), channel  
 independent auto ranging
Level Accuracy 0.1dB at 1kHz
Level Flatness <  0.02dB (20Hz to 20kHz)
Frequency Range DC, 5Hz to 80kHz
THD+N  -104dB + 1.5 V (20Hz to 20kHz fundamental,
 LP 22kHz)
 -104dB at 1kHz, 0 dBV (typical)
Residual Noise  1.5 V (20Hz to 20kHz bandwidth)
Filters A-Weighting, C-Weighting, AES17 Brickwall 
 Highpass 22Hz, Highpass 400Hz, Lowpass 22kHz
Crosstalk  –120dB + 1 V to 20kHz
Input Bias Supply 2V DC, 48V DC Phantom Power, ICP®
Input Coupling AC or DC

General
Channels two or four Parallel Independent Inputs/Outputs  
 Analog XLR and BNC connectors 

Extension Slots three empty slots at Base Unit FX100 for modular 
 extensions
Interfaces USB 2.0 Communication to PC
 Headphone connector for audio out, 1/4  Jack 
 Stereo LAN (prepared for later firmware extension)
Pass/Fail Result Built in DIO-Interface controls external  
 peripherals
 Dual color display with green/red indication
FX-Control Suite PC Software with full access to all audio   
 analyzer features
 Parallel measurements with internal/external 
 triggering
 Calculation panels for mathematical processing  
 of measurement data
 Result reporting: txt-files, csv-files, or xlsx- files
 Full tolerance handling and hardware wiring   
 diagram
Programming Supports .NET Assembly (e.g. C#.NET, Visual      
 Basic.NET)
Design Desktop use or ½ size 19  rack mounting
Mains Power 100 - 230V AC/50 - 60Hz
Calibration interval 1 year recommended
Dimensions 215  132  420mm (8.5  W  5.2  H      
 16.5  D), three rack units high
Weight Base unit 5.4 kg, 11.4 lbs
Operating Temp.  +5  C to +45  C (+40  F to +110  F)
Relative Humidity < 90% non condensing
For more, visit the NTI Audio website www.nti-audio.com.

2011-2012 AES Candidates
In accordance with the AES bylaws, the Nominations 
Committee hereby notifies all voting members of the Audio 
Engineering Society that the following slate of candidates 
has been nominated by the Committee:

-President-Elect 

Andres Mayo

Frank Wells

-Vice President Central Region, US & Canada

Michael Fleming 

Jason Corey

-Vice President Central Region, Europe  

http://www.nti-audio.com
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Nadja Wallaszkovits 

Andreas F. Meyer

-Vice President Southern Region, Europe 

Umberto Zanghieri 

Jose J. Lopez

-Vice President Latin American Region  

Joel Brito 

Jorge Urbano

-Vice President International 

Kimio Hamasaki

Densil Cabrera

-Governor 

David Bialik

Gary Gottleib

Ben Kok

Bozena Kostek

Jonathan Novick

John Oh

The AES 2011-2012 election will take place between 

June 3, 2011, and July 15, 2011. For more, go to www.

aes.org.

New Thermally Conductive 
Silicone Adhesive from Nusil
NuSil Technology LLC, a global manufacturer of silicone-
based materials for aerospace, electronics, photonics, and 
healthcare industries, introduced EPM-2890—a thermally 
conductive, non-corrosive silicone adhesive. This addition 
to NuSil’s electronics product line provides moderate heat 
transfer between electrical components and their heatsinks. 
In addition, EPM-2890 (Photo 6) exhibits less than or 
equal to 1% weight loss when heated for 30 minutes at 
275  C to withstand lead-free solder reflow.

NuSil’s EPM-2890 is a one-part, white silicone adhesive 

that will room-temperature vulcanize, with moisture, in 

72 hours. It can be used as an adhesive or sealing, caulk-

ing, or potting material in electronics applications that 

require minimal volatility to avoid condensation in sensitive 

devices. For applications in which adhesion is important 

(for example, bonding for ruggedizing LCD displays), 

EPM-2890 offers 100 psi minimum primer-less adhesion 

on aluminum. It provides enhanced thermal conductivity 

at 0.6W/(mK) for applications in which stress relief during 

thermal cycling and heat management are desired.

EPM-2890 is ideal for any application containing grooves 

or other configurations that require a non-slumping and 

non-flow to limited-flow material. It is sold in a convenient, 

one-part configuration, which is easy to handle and ensures 

homogeneity, according to 

the company. EPM-2890 

has an extrusion rate of 40 

grams per minute, making 

it easy to apply and ideal 

for confined spaces where a 

thin bond line is required.

EPM-2890 is ROHS-

compliant. It has low 

sodium, potassium, and 

chloride content to help pre-

vent corrosion of electronic 

components, while the low 

volatility helps with reducing 

contamination in environ-

ments where heat and vac-

uum are present. For more 

information, contact NuSil, 

or visit http://www.nusil.

com/products/engineering/

electronics.

Industry Sourcebook 
Now Available
  Audio Amateur Corp., 
publisher of Voice Coil, has 
released its annual publica-
tion of the Loudspeaker Industry Sourcebook (Photo 7). 
Considered by many readers to be the industry “bible,” this 
invaluable reference guide contains contact information for 
manufacturers, wholesalers, and distributors from around 
the world. The 2011 version features a comprehensive list 
of the products, applications, and services related to the 
speaker industry.

  The LIS, which costs $34.95, is available by contacting 

Audio Amateur Corp., PO Box 876, Peterborough, NH 

03458, www.audioXpress.com. A digital version ($25) is 

also available (custserv@audioXpress.com).      VC

PHOTO 6: Nusil adhesive EPM-2890.

PHOTO 7: 2011 version of the Loudspeaker 

Industry Sourcebook.
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SPOTLIGHT

Phase Response and 
Receive Delay
By Charlie Hughes

�he question of phase response often arises when mea-

suring loudspeaker systems. I thought it might be 

informative to review setting the receive delay within a 

measurement system so that the displayed phase response 

is the “correct” one.

I have correct in quotes above because for a given mag-

nitude response there are an infinite number of equally 

valid phase responses. This is due, in part, to what is called 

“propagation delay.” This is simply the time of flight of a 

signal through the air or any other medium. It can also be 

caused by the latency of a DSP unit.

An increase in propagation delay—or any frequency 

independent delay, for that matter—increases the phase 

shift of a signal at the receiver location compared to when 

it originated (Fig. 1). The same device was measured 

three different times with a different propagation delay 

for each measurement. This could have been due to dif-

ferent microphone location or different DSP latency. In 

this case, a different signal delay was applied to illustrate 

the point.

In each case the magnitude response is the same but the 

phase response is different. To understand this, look at Fig. 
2, which shows the impulse response, in the time domain, 

of these same measurements. The progressively later arrival 

of each impulse (more propagation delay) causes more 

phase shift.

To see the inherent phase response of a DUT, you would 

like to be able to remove all of the propagation delay (red 

and green traces in Figs. 1 and 2) so that you are left with 

only the phase shift caused by the DUT itself (blue trace in 

Figs. 1 and 2). But exactly how much time compensation 

(receive delay) should be used?

If you don’t remove all of the propagation delay, the 

phase response will continue to decrease, particularly 

in the high-frequency region. If you remove too much 

propagation delay, the phase response will increase, again 

predominantly in the high-frequency region. Both of these 

conditions are shown in Fig. 3.

This latter condition indicates that energy came out 

of the DUT before it went into it. This is referred to 

as an acausal response, meaning that the output was 

not caused by the input. This is shown in Fig. 4 as the 

impulse arriving before time t = 0. This can’t happen 

in real time but can be made to appear as if it did with 

different analyzer settings or post-processing of the mea-

surement data.

A loudspeaker can be modeled as a bandpass filter. At low 

frequency the magnitude response will be very low in level 

and increasing with increasing frequency until it reaches its 

passband level and flattens out. At a higher frequency the 

magnitude response will begin to decrease with increasing 

frequency (Fig. 5). The phase response for this DUT is 

also shown.

In this example, I selected a 1kHz corner frequency as 

the high-frequency limit to illustrate a concept detailed 

in a paper by Richard Heyser1. This two-page paper is 

highly recommended reading. Its brevity greatly belies its 

FIGURE 1: Magnitude (black) and phase response of the same device 

measured with different propagation delays.

FIGURE 2: Impulse response of the same device measured with differ-

ent propagation delays.

FIGURE 3: Phase response with too much propagation delay removed 

(red), not enough propagation delay removed (green), and the right 

amount of propagation delay removed (blue).
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substance.

Heyser stated that “If the value of time delay in the 

measuring medium is to be subtracted in the measure-

ment process, as can be done for impulse, cross spectrum 

and TDS measurements, then the proper value of time 

delay has been subtracted, and the true acoustic position 

for the phase measurement has been obtained, when the 

plot of phase angle versus frequency approaches a flat 

horizontal line for frequencies well outside the pass band 

of the DUT.” In other words, you have removed the cor-

rect propagation delay when the phase response in the 

frequency region well above the cutoff frequency of the 

DUT approaches a horizontal line. This is exactly what is 

beginning to occur in Fig. 5 at approximately 8kHz and 

higher. The phase response is asymptotically approaching 

a horizontal line.

Notice also that in the higher-frequency region of the 

passband and just beyond (500 – 2,000Hz) the phase 

response is not flat. It is erroneous—albeit possible—to set 

a receive delay to yield a nearly horizontal phase response in 

this frequency region. This is a very common error and one 

that I formerly perpetrated with some regularity.

Now that you know what to look for in the phase 

response, how do you achieve it? You can look at Figs. 

2 or 4 and conclude that the correct receive delay to 

apply is some time between the initial perturbation of 

the impulse response from a magnitude of 0 (or out 

of the noise floor) and its maximum value. You could 

iteratively try each incremental data point (sample) of 

the IR and look at the phase to see whether you had it 

right. This may become quite time consuming, however. 

Alternatively, you can use group delay to help deter-

mine the correct receive delay. Group delay is defined 

as the negative rate of change of phase with respect to 

frequency.

g = -d /d

In this equation the Greek letter omega ( ) denotes angular 
frequency which is simply 2  times frequency. The Greek 
letters tau ( ) and phi ( ) denote group delay and phase, 
respectively. This is just a mathematical way of saying that 
the negative slope of the phase response gives the group 
delay response. This means that if the slope of the phase 
response is constant—i.e., a straight line—over a range of 
frequencies, then the group delay has a constant value over 
that same range of frequencies.

In real time the phase response always slopes down 

with increasing frequency. This means the slope is 

negative. If this actual slope is used as the group delay, 

it implies that group delay is negative; that is, the signal 

arrives at the mike/listener at some negative time (prior to 

FIGURE 4: Impulse response with too much propagation delay 

removed (red), not enough propagation delay removed (green), and the 

right amount of propagation delay removed (blue).

FIGURE 5: Magnitude and phase response of a loudspeaker with 

100Hz – 1kHz passband.
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when it left the loudspeaker). Because this can’t happen in 

real time, you negate the slope (multiply it by -1) of the 

phase response to get group delay. A negative slope times 

-1 will always yield a positive group delay (the signal 

arrives at the mike/listener at some time after it left the 

loudspeaker).

To see the constant slope of the phase response you 

must view it on a linear frequency scale. When viewed 

on the more common logarithmic frequency scale, the 

phase response appears to curve down more in the high-

frequency region. This is simply a result of viewing phase 

on a log frequency scale. The phase response curves of 

Fig. 1 are shown on a linear frequency scale in Fig. 6.
Here you see that progressively greater propagation delay 

results in a straight line (in the high-frequency region) 

with progressively greater downward slope (compare Fig. 
6 with Fig. 2).

The group delay for these phase responses is shown in 

Fig. 7. The group delay in the very high-frequency region 

of each of these curves approaches the actual propagation 

delay for each measurement.

The example in Fig. 5 has a much lower cutoff fre-

quency (high-frequency limit) than the example in Fig. 
1. Because it has less high-frequency output and more 

phase shift as seen in the frequency domain, the impulse 

FIGURE 6: Magnitude (black) and phase response of the same device measured 

with different propagation delays (from Fig. 1) shown on a linear frequency scale.

FIGURE 7: Group delay for the phase response graphs in Figs. 1 and 6.

FIGURE 8: Impulse response of device from Fig. 5 with added propa-

gation delay.

FIGURE 9: Group delay of device from Fig. 5 with added propagation delay.

Pedal Steel Players,
Chime in.

www.eminence.com

Now available in the Patriot™ Series of guitar 
speakers, the 15” cast-aluminum frame EPS-15C 

delivers the highly sought after classic pedal steel 
tones at a fraction of the weight of most suitable 

drivers on the market.  Learn more at  
www.eminence.com 
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http://www.eminence.com
http://www.eminence.com
http://www.eminence.com
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response (or the ETC) in the time domain will have a 

longer rise time. This makes it more difficult to deter-

mine its true propagation delay from these time domain 

graphs. The cursor in Fig. 8 shows the peak arrival at 

13.9ms. However, the cursor at 8kHz on the group delay 

response shown in Fig. 9 indicates the propagation delay 

to be 13.71ms. This is the true propagation delay for this 

measurement.

If you had used 13.9ms as the receive delay, you would 

have removed 190 s (microseconds) more than the actual 

propagation time. This would have resulted in the phase 

response turning up and increasing with increasing frequen-

cy. This is shown in Fig. 10 along with the phase response 

using a 13.71ms receive delay. Comparing this to Fig. 5 

should be convincing.

You have seen that the proper receive delay to be used 

for removing propagation delay is not the time cor-

responding to the maximum value (peak) of the IR (or 

ETC) but typically a bit earlier. You have also seen that 

this time can be located fairly accurately by looking at 

the group delay. Using these techniques you have also 

seen that the phase response of a system with a bandpass 

response, typically of loudspeakers, does not have flat 

phase response in the high-frequency region of its pass-

band. It is only at higher frequencies, well above its pass-

band, that the inherent phase response of a device begins 

to approach a flat, horizontal line. I hope this information 

will be useful to those of you making measurements 

to determine the correct acoustical position and phase 

response of loudspeaker system.     VC

REFERENCE
1. “Determining the Acoustic Position for Proper 

Phase Response of Transducers,” JAES, vol. 32, no. 

1/2, pp. 23-25 (Jan/Feb 1984); also in Time Delay 

Spectrometry – An Anthology of the Works of Richard C. 

Heyser, pp. 182-183.

FIGURE 10: Phase response of the IR in Fig. 8 with 13.9ms (blue) 

and 13.71ms (green) receive delay.

http://www.one-magnet.com
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SPOTLIGHT

eMagine Factory
Industrial/Mechanical 
Design Consultants
By Vance Dickason

eMagineFactory, LLC and its president, Doug Wright, 

have been providing award-winning industrial design and 

advanced, innovative mechanical engineering services to 

the loudspeaker industry for over 20 years. Industry awards 

for loudspeaker products that eMagineFactory was all or 

partially responsible for include:

Niles Audio, Inc.—OS Series of outdoor loudspeakers 

(Photo 1).

1997 Audio Video Intl.’s Hi-Fi Grand Prix Product of 

the Year – OS10.

1999 Audio Video Intl.’s Hi-Fi Grand Prix Award – 

OS20.

2001 Audio Video Intl.’s Hi-Fi Grand Prix Award – 

OS20.

Niles Audio, Inc.—AT series of in-wall loudspeakers.

1998 CES Innovations Design & Engineering Award – 

AT8700.

1999 Audio Video International’s Hi-Fi Grand Prix 

Award – AT8500.

Niles Audio, Inc.—DS series of in-ceiling loudspeakers.

2002 CES Innovations Design & Engineering Award – 

DS6500AT.

2003 Electronic House Magazine Product of the Year – 

DS6500AT.

coNEXTion Systems, Inc.—zc series of in-ceiling loud-

speakers.

2005 CES Innovations Design & Engineering Showcase 

Award – z600c.

2005 Custom Retailer EXCITE! Award Winner – z600c.

2005 EHX Multi-Room Audio/Video Award Finalist – 

z600c.

2005 Tech-Home Mark of Excellence Award Finalist – 

z600c.

coNEXTion Systems, Inc.—sonoma series indoor/out-

door loudspeakers.

2004 CEDIA Resi-Award Finalist – sonoma 10.

2006 CES Innovations Design & Engineering Showcase 

Award – sonoma 10.

eMagineFactory has also been the recipient of over ten 

patents relating to loudspeaker mechanical, acoustic, and 

industrial design. Here are some of the more important 

patents you are probably familiar with:

Niles Audio Corp.—AT series of in-wall loudspeakers.

Patent #6,026,927: For rotating/angling driver sub-baffle 

assembly.

Patent #6,070,694: For low-diffraction eyeball tweeter 

assembly.

Niles Audio Corp.—DS series of in-ceiling loudspeakers.

Patent #6,683,963: For spring retained Eyeball Tweeter 

and for rotating woofer systems.

coNEXTion Systems, Inc.—zc series of in-ceiling loud-

speakers.

Patent #7,334,767: For tool-less frame fastening system.

Patent #7,121,756 B2 & #7,483,544 B2: For extend-

ing tweeter center post system and for 50  angling tweeter 

system.

Patent #7,587,059 B2: For baffle-to-frame attachment 

system.

Patent #7,570,778 B2: For angling woofer system.

coNEXTion Systems, Inc.—sonoma series indoor/out-

door loudspeakers.

Patent #D512,047 S. (Design Patent)

eMagineFactory, LLC

Patent #7,784,957 B2: For a combination solid-state 

light and loudspeaker system.

In addition to the patents listed above, eMagineFactory 

PHOTO 1: OS series outdoor speaker.

PHOTO 2: Wright speaker design for coNEXTion Systems.
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also has an impressive portfolio of additional patented or 

patent-pending mechanical designs and methods, relating 

to the design and installation of in-wall, in-ceiling, and 

outdoor loudspeaker products, that are available for licens-

ing and/or outright acquisition. These innovations enable 

substantial differentiation and/or revolutionary advance-

ment to a product’s features and capabilities.

eMagineFactory can also provide a wide variety of prod-

uct development consulting services, including:

Product definition assistance/guidance.

Full parametric solid modeling.

High quality photo-realistic rendering.

Design, process, and manufacturing troubleshooting.

eMagineFactory brings to an industry that has largely 

capitulated to “been there, done that,” a level of creativ-

ity and experience that is unparalleled. A quick check of 

eMagineFactory’s contributions over the past 20 years 

loudly testifies that, in contrast, there remain substantial 

opportunities to produce offerings that go far beyond the 

present generation’s staid, generic, and boring product. 

Business is tough. Finding and developing a real, tangible 

product edge may mean the difference between surviving 

and not surviving.

For more, visit the eMagineFactory’s website www.eMag-

ineFactory.com, or contact Mr. Wright directly at doug@

eMagineFactory.com, 805-583-0505.     VC

NTi Audio AG 
Liechtenstein
+423 239 6060
info@nti-audio.com

NTI Americas Inc. 
Portland, Oregon, USA
+1 503 684 7050
americas@nti-audio.com

NTI China
Suzhou, Beijing, Shenzhen
+86 512 6802 0075 
china@nti-audio.com

NTI Japan
Tokyo, Japan 
+81 3 3634 6110
japan@nti-audio.com

www.nti-audio.com

FX100 Audio Analyzer offers proven 

PureSound™speaker testing technology

Proven PureSound™ technology  
For the most reliable detection of different defect types.  
Supports defects testing across all installed analyzer 
channels. 

Modular Analyzer architecture 
Customize your speaker test system by choosing the 
number of analysis channels, built-in impedance and DC-
resistance measurements, switchers etc.

Cost efficiency 
System costs are controlled with modular configurations 
matched to specific applications.

Maximum test speed 
Very fast glide sweep technology measures all quality para-
meters from a single stimulus within a fraction of a second.

FX-Control software   
Powerful and complete system control suite supports 
flexible GUI designs, built-in limits handling and sequenced 
measurements.

http://www.eMagineFactory.com
mailto:info@nti-audio.com
mailto:americas@nti-audio.com
mailto:china@nti-audio.com
mailto:japan@nti-audio.com
http://www.nti-audio.com
http://www.tb-speaker.com
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Test Bench

B&C Pro Sound 
Compression Drivers and 
Horns  
By Vance Dickason

�his month’s Test Bench samples both came from 

Italian OEM Pro Sound OEM manufacturer 

B&C. As I mentioned in the June issue of Voice Coil, 

B&C has recently released a number of new compres-

sion drivers, including the 0.5  DE5, 0.75  DE7, 1  

DE120, 1.4  DE620, and 2  DE850TN. Last month 

I looked at the DE620 1.4  throat compression driver 

along with the company’s new constant directivity 80 

 60  coverage ME 90 horn. This month B&C sent 

two more neodymium motor compression drivers and 

their companion horns. The first to be examined is the 

0.75  neodymium compression driver, DE7-16, mated 

up with the B&C ME7 60  40  exponential horn. 

This is followed by the 2  DE850TN-8 neodymium 

compression driver and its companion ME60 60  40  

constant directivity horn.

DE7
Features for the DE7 compression driver (Photo 1) include 
a 19mm (0.75 ) throat diameter, a polyester diaphragm, 
25mm (1 ) voice coil wound with aluminum wire, neo-
dymium ring magnet, 109dB sensitivity, and 20W continu-
ous power handling capacity. The ME7 horn is also new, 
designed to work with the DE7, and has a 19mm (0.75 ) 
throat. This 60  40  format horn with an exponential flare 
that offers a cutoff frequency of 2kHz is constructed from 
ABS. This incarnation is the DE7-16 with 16  voice coil 
nominal impedance.

Testing began using the LinearX LMS analyzer to 

produce the 300-point sine wave impedance plot shown 

in Fig. 1. Note that the solid black curve represents the 

impedance of the DE7 compression driver mounted on 

the ME7 horn, and the dashed blue curve is the imped-

ance of the DE7 measured without the ME7 horn. The 

minimum impedance of the DE7/ME7 combination was 

11.4  at 6.4kHz.

Following the impedance sweeps, I mounted the DE7/

ME7 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 frequency response using a 

100-point gated sine wave sweep from 0  on-axis in 15  

increments to 60  off-axis. Figure 2 displays the on-axis 

of the compression driver/horn combination and shows 

the maximum sensitivity to be somewhat more than the 

109dB specified in B&C’s published data. At the bot-

tom end of the response, -3dB is about 2.3Hz, with the 

company recommending a 2.5kHz minimum crossover 

frequency. Figure 3 gives the horizontal on- and off-axis 

response out to 60  off-axis, and Fig. 4 displays the verti-

cal response. I have also included some graphs from B&C, 

including the horizontal and vertical directivity maps 

shown in Fig. 5, and the horizontal and vertical polar 

plots given in Fig. 6. Figure 7 gives the two-sample SPL 

comparison, showing both samples to be closely matched 

to within 1dB.

For the remaining battery of tests, I fired up the Listen 
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FIGURE 1: B&C DE7/ME7 free air impedance plot.

FIGURE 2: B&C DE7/ME7 on-axis response.

PHOTO 1: B&C DE7 compression driver.
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FIGURE 3: B&C DE7/ME7 horizontal on- and off-axis frequency response 

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

FIGURE 4: B&C DE7/ME7 vertical on- and off-axis frequency response 

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

FIGURE 7: B&C DE7/ME7 two-sample SPL comparison.

FIGURE 5: B&C DE7/ME7 factory hor-

izontal and vertical directivity maps.

FIGURE 6: B&C DE7/ME7 factory 

horizontal and vertical polar plots.

http://www.tb-speaker.com
http://www.faitalpro.com/1060/
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FIGURE 8: B&C DE7/ME7 SoundCheck distortion plots.

FIGURE 9: B&C DE7/ME7 SoundCheck CSD waterfall plot.

FIGURE 10: B&C DE7/ME7 SoundCheck STFT plot.

http://www.solen.ca
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Inc. SoundCheck analyzer along with the ¼  SCM micro-

phone and SoundConnect microphone power supply (all 

courtesy of Listen Inc.) to measure distortion and generate 

time frequency plots. For the distortion measurement, 

I mounted the DE7/ME7 combination on the same 

baffle that I used to generate the on- and off-axis frequency 

response measurements, and set the SPL to 104dB at 1m 

(2.05V) using a noise stimulus, and then measured the 

distortion with the Listen Inc. microphone placed 10cm 

from the mouth of the horn, which, in this case, was 

about even with the outside edge of the flair. This pro-

duced the distortion curves shown in Fig. 8. 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. 9, and the STFT (Short Time Fourier 

Transform) plot in Fig. 10.

This is an interesting new compression driver for B&C 

and should have many applications, such as in a mike 

stand-mounted stage monitor, high SPL compact studio 

monitors, or in Klipsch-style home speakers. The reason I 

like this new design is that most small horns tend to be low-

cost all-in-one types without separate compression drivers, 

so this is a significant alternative to that genre.

DE850TN/ME60
The second compression driver and horn, the DE850TN/
ME60 (Photo 2), are substantially more “high end” than 
the DE7, and aimed (no pun intended) at a very dif-
ferent market. Features for the DE850TN compression 
driver include a 50mm (2 ) throat diameter, a titanium 
diaphragm, 75mm (3 ) voice coil wound with aluminum 
wire, neodymium ring magnet with copper cap short-
ing ring (Faraday shield), 108dB sensitivity, and 220W 
continuous power handling capacity. The ME60 horn is 
intended to be used in conjunction with the DE850TN 

PHOTO 2: DE850TN compression driver.

http://www.bmsspeakers.com
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(or any of B&C’s other 2  throat compression drivers) and 
has a 50mm (2 ) throat. This 60  40  constant-directivity 
horn exhibits a cutoff frequency of 800Hz and is made 
from cast aluminum.

I began testing this combination by producing the 

300-point sine wave impedance plot in Fig. 11. The solid 

black curve is the impedance of the DE850TN compres-

sion driver mounted on the ME60 horn, and the dashed 

blue curve is the impedance of the DE850TN measured 

without the ME60 horn. The minimum impedance 

of the DE850TN/ME60 combination was 8.25  at 

3.9kHz.

Once the impedance sweeps were completed, I 

mounted the B&C DE850TN/ME60 on top of an 

enclosure with a 15   14  baffle and proceeded to mea-

sure both the horizontal and vertical on- and off-axis at 

2.83V/1m frequency response using a 100-point gated 

sine wave sweep from 0  on-axis in 15  increments to 

60  off-axis. Figure 12 gives the on-axis of the compres-

sion driver/horn combination and shows the maximum 

sensitivity to be somewhat higher than the 108dB 

specified in B&C’s published data. At the bottom end of 

the response, -3dB is about 550Hz, with the company 

recommending a 1.0kHz minimum crossover frequency. 

Figure 13 gives the horizontal on- and off-axis response 

out to 60  off-axis, and Fig. 14 represents the vertical 

on- and off-axis response. As with the DE7/ME7, I have 

also included the specialized graphs from B&C, includ-

ing the horizontal and vertical directivity maps shown 

in Fig. 15, and the horizontal and vertical polar plots 

given in Fig. 16. Figure 17 gives the two-sample SPL 

comparison, showing both samples to be closely matched 

to within 1dB.

All the remaining testing was done with the Listen Inc. 

SoundCheck analyzer to measure distortion and generate 

time frequency plots. For the distortion measurement, I 

mounted the DE850TN/ME60 driver/horn combination 

on the same baffle I used for the frequency response mea-

surements, and set the SPL to 104dB at 1m (1.8V) using 

a noise stimulus, and then measured the distortion with 

the Listen Inc. microphone placed 10cm from the mouth 

of the horn. This produced the distortion curves shown in 

Fig. 18. Following the distortion measurement, I reset the 

SoundCheck sequence to get a 2.83V/1m impulse response 

and imported the data into Listen Inc.’s SoundMap Time/

Frequency software. The resulting CSD waterfall plot 

is given in Fig. 19, and the STFT (Short Time Fourier 

Transform) plot in Fig. 20.

Given all the above data, the 850TN looks like a nice 

addition to the B&C compression driver line. 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 rnichols@bcspeakers.

com, or visit www.bcspeakers.com.     VC
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FIGURE 12: B&C DE850TN/ME60 on-axis response.

FIGURE 13: B&C DE850TN/ME60 horizontal on- and off-axis frequency 

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

FIGURE 14: B&C DE850TN/ME60 vertical on- and off-axis frequency 

response (A = 0 ; B = 15 ; C = 30 ; D = 45 ; E = 60 ).
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FIGURE 11: B&C DE850TN/ME60 free-air impedance plot.

http://www.bcspeakers.com
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FIGURE 17: B&C DE850TN/ME60 two-sample SPL comparison.

FIGURE 18: B&C DE850TN/ME60 SoundCheck distortion plots.

FIGURE 19: B&C DE850TN/ME60 SoundCheck CSD waterfall plot.

FIGURE 20: B&C DE850TN/ME60 SoundCheck STFT plot.

FIGURE 15: DE850TN/ME60 factory 

horizontal and vertical directivity maps.

FIGURE 16: DE850TN/ME60 factory 

horizontal and vertical polar plots.

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).

mailto:vdc@northwest.com
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SPOTLIGHT

ALMA at ProLight+Sound 
2011
By Mike Klasco

�he Music Messe/Prolight+Sound shows are like 

NAMM on steroids. Held in Frankfurt, Germany, in 

April, the show includes a half dozen halls with endless 

exhibitors. Music Messe is the musical instrument side, and 

ProLight+Sound is for sound reinforcement, pro-sumer, 

and commercial sound gear. The main show had endless 

mike, speaker, amplifier, and related hardware/software for 

signal processing, signal transport and control, and every-

thing else. As is the fashion these days for pro-sound, the 

main hall was a festival of line arrays.

This is more of an international business trade show 

than NAMM. While NAMM proudly focuses on its 

retailer members, ProLight+Sound is more about interna-

tional trade with many more Asian manufacturers exhibit-

ing and looking for international agents. In the not-so-

distant past, the Chinese prosound speaker manufacturers 

could make the hardware (frames, magnetic structures) 

but had to fake it on the cones and spiders. The woof-

ers looked real, but cone paper, adhesives, and so on just 

were not up to the task. Today Chinese prosound speaker 

factories are buying and using premium cones, and getting 

the rest right, although there is still a ways to go on their 

compression drivers.

The last ALMA Europe event I attended was buried off 

to the side of the ProLight+Sound show, and the display 

area was open only during the symposium and was only 

just a long table with the exhibits side by side. This year’s 

dramatic improvement featured an ALMA Pavilion on 

the main floor itself open throughout the show (Photo 
1). ALMA exhibitors were Kurt Mueller, Klippel, LCC, 

Prism, Loudsoft, and Ferrotec. Frankly, if you are a 

speaker engineer, this was the most interesting space at 

the show. During the ALMA presentations the long table 

exhibit area of the past remains, but now it serves to 

facilitate face-to-face meetings between the exhibitors and 

attendees as well as networking.

At the show I talked with the Kurt Mueller and 

Brush Wellman guys, all of whom seemed very happy 

with the new ALMA show arrangements. The actual 

ALMA presentations, which were well attended, were 

truly international in favor. They included Japanese/US 

Ferrotec from Barry Moskowitz, Matthias Ringpfeil’s talk 

on spiders from Kurt Mueller of Germany, Dr. John Oh 

of Korea Pulsus on DSP amplifiers, to British Prism on 

round-robin testing of drivers and getting different data, 

and so on.

In the recent past the main discussion at ALMA had 

been its impending demise—but this topic appears quite 

dead as ALMA is apparently thriving. Kudos to ringlead-

ers Carol Bousquet and Dorit Larsen. The ALMA board 

has taken the long-term approach to grow the Euro 

symposium by applying the exhibitor fees toward provid-

ing free open attendance as well as lunch to all attendees 

(who says there is no free lunch?). I thought that I was 

back in my hometown (NYC) calling the hot dogs their 

rightful name—frankfurters. My next stop was the Hong 

Kong shows—but that is another article from the Flying 

Dutchman of Audio.     VC
PHOTO 1: ALMA Pavilion at ProLight+Sound

PHOTO 2: At the Dr. Kurt Müller booth in Frankfurt: (from left) 

Steve Phillips, Matthias Ringpfeil, and Daniel and Helmut Ebers.
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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.  

SURROUND SOUND SPEAKER SYSTEM
Patent Number: US 7,164,770

Granted: January 16, 2007

Inventors: Bernard Bottum (Macedonia, Ohio)

Assignee: None Listed

Filed: September 5, 2002

US Class: 381/27, 2 Claims, 5 drawings

ABSTRACT FROM PATENT
The present invention (Fig. 1) uses multi-voice coil 

drivers in conjunction with the small satellite speakers 

of multichannel surround sound systems to achieve an 

overall linear response between 100Hz to above 15kHz. 

The multi-voice coil drivers are designed to respond only 

to frequencies that fall between conventional upper base 

and lower midrange crossover frequencies, which typically 

extend between 75Hz and 225Hz. The invention relies on 

the characteristics of human hearing, which limits the lis-

tener’s ability to localize the source of sound approximately 

to the wavelength of the sound being heard. The system 

may be incorporated in existing front and rear center 

speakers or separate enclosures to supplement the overall 

surround sound system.

INDEPENDENT CLAIM
“1. An audio device for use with a surround sound 

system incorporating a receiver that includes a plurality 

of channel outputs wherein said plurality of channel out-

puts include a minimum of a left front speaker, a right 

front speaker, a center front speaker, and a subwoofer, 

said audio device operative to reproduce frequencies 

between an upper bass frequency of the subwoofer and 

lower midrange frequencies for the left and right front 

speakers, said audio device comprising: an enclosure; a 

first dual voice coil driver mounted within said enclosure 

and having a first coil operatively connected to respond 

only to frequencies between the upper bass frequency 

of the subwoofer and the lower midrange frequency 

of the left front speaker and a second coil operatively 

connected to respond only to frequencies between the 

upper bass frequency of the subwoofer and the lower 

midrange frequency of the center front speaker; a second 

dual voice coil driver mounted within said enclosure 

and having a first coil operatively connected to respond 

only to frequencies between the upper bass frequency of 

the subwoofer and the lower midrange frequency of the 

right front speaker and a second coil operative to respond 

only to frequencies between the upper bass frequency of 

the subwoofer and the lower midrange frequency of the 

center front speaker; and a single voice coil midrange/

tweeter driver mounted within said enclosure and con-

nected through a crossover circuit to respond to frequen-

cies above the lower midrange frequency of said center 

speaker.”

FIGURE 1: US Patent 7,164,770.

http://www.fmipump.com
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REVIEWER COMMENTS 
It is common for surround sound systems these days 

to use very small satellite enclosures and transducers. The 

satellite woofer or full-range driver is most often of the 2  

to 3  variety and may be mounted in an enclosure that is 

much less than 100 in3, with some less than half that size 

and having a face print that is usually less than 4   4  

square. As with most home theater systems, these miniatur-

ized satellite systems are used with subwoofers, but in their 

case—due to the reduced size—they tend to be compro-

mised in terms of low-frequency output capability. The 

reduced low-frequency output is due to having both a high 

resonant frequency and minimal baffle support, causing a 

droop in the response.

With most subwoofers crossing over at the standard 

frequencies of 80 to 150Hz, there is usually a gap in the 

response, at and above the crossover frequency, causing 

the system to sound somewhat thin. One solution has 

been to use a multi-tuned, steep slope bandpass subwoofer 

design, such as those found in US 5,092,424 by Schreiber 

or US 6,389,146 and US 7,103,193 by Croft, wherein the 

crossover frequency of the woofer can be as high as approxi-

mately 250Hz while maintaining a lack of aural localization 

of the subwoofer. This patent addresses the issue by incor-

porating a pair of dual voice coil woofers into the center 

channel cabinet, placed left and right of the center channel 

transducer, which is the same utilized in the satellite enclo-

sures.  Each of the dual voice coil “mid-woofers” receives 

a signal to one of the voice coils from the center-channel 

output, and to the other voice coil from either the right or 

left channel output.

The two dual voice coil woofers operate as mid-bass 

couplers, and are bandpassed from 80Hz to 250Hz, to 

reinforce the lower midrange and upper bass for the micro 

satellites. With the less directional mid-bass anchored to 

the center-channel enclosure, the soundstage remains stable 

while the system achieves a substantially flatter, more uni-

fied frequency response, without the hole in the mid-bass 

with sound quality as balanced and powerful as a 5 to 6  

woofer-based satellite system. 

By comparison, sending the same 80 – 250Hz 

frequency range to a standard subwoofer would com-

promise imaging. Even with the specialized band-

pass subwoofers, with higher crossover frequencies, the 

results are less consistent than with this new solution. 

Ultimately, by enlarging the center-channel enclosure to 

incorporate the mid-bass couplers, you can maintain the 

miniaturization of the four (or more) remaining satellite 

channels while providing the sound quality of a larger 

scale system.

This patent has apparently been licensed to HSU 

Research (www.hsuresearch.com), which markets a 

system called the Ventriloquist VT-12, incorporating 

the architecture disclosed in the patent. The system is 

quite impressive considering the modest components 

employed, with much richer, more robust sound quality 

than other micro-satellite systems. A very useful inven-

tion, effectively deployed.  

WAVEGUIDE ELECTROACOUSTICAL 
TRANSDUCING 

Patent Application Number: US 2009/0214066

Published: August 27, 2009

Inventors: Robert Preston Parker (Westborough, 

Mass.); Eric J. Freeman (Sutton, Mass.); Jeffrey J. Hoefler 

(Westwood, Mass.)

Assignee: BOSE CORPORATION

Filed: February 21, 2008

US Class: 381/339, 33 Claims, 22 drawings

REVIEWER COMMENTS
Bose (www.bose.com) has been refining the high effi-

ciency, lossless, quarter-wave resonant pipe approach to 

low-frequency reproduction since their first tuned pipe 

patent (US 4,628,528) and products (Acoustic Wave Music 

System and The Bose Cannon) in 1984. The original device 

had a waveguide attached to the backside of the woofer/

transducer and a second, shorter waveguide attached to the 

front of the woofer.

More recent expressions of the Bose waveguide archi-

tectures have incorporated a singular waveguide loading 

just one side of the woofer diaphragm, with the other 

side of the woofer diaphragm radiating directly into the 

listening environment. With this approach there remains 

a problem that is the scourge of all quarter-wave pipe and 
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transmission line systems: the problem of a significant 

dip in the amplitude response at the frequency for which 

the pipe/waveguide length is equal to one wavelength. 

This problem exists simply because the back wave of the 

transducer is out of phase with the front wave, and after 

the rear wave travels one wavelength, the phase rotates 

360  and therefore the output at the waveguide exit is 

out of phase with the direct radiation of the front side of 

the transducer diaphragm, resulting in destructive inter-

ference between the output from the waveguide exit and 

the radiation from the direct radiating surface, resulting 

in a reduction in acoustic output from the loudspeaker 

apparatus at the one-wavelength cancellation frequency. 

For a 25Hz quarter-wave pipe, this cancellation shows up 

at approximately 100Hz.

One solution to this problem was expressed in an 

earlier Bose patent, US 7,426,280, reviewed in a previ-

ous issue of Voice Coil. The solution presented in this 

invention comprises a loudspeaker assembly, including 

an acoustic waveguide with at least one electroacous-

tic driver mounted in the waveguide such that a first 

surface radiates sound waves into the waveguide so 

that sound waves are radiated from the exit of the 

waveguide. An acoustic volume is acoustically coupled 

to the acoustic waveguide and operates as a Helmholtz 

absorption chamber that is tuned to the one-wavelength 

cancellation frequency of the waveguide. Applying this 

approach, the waveguide energy is reduced over a narrow 

band centered at the one-wavelength frequency, thereby 

substantially eliminating the destructive interference of 

the waveguide output and the direct output of the elec-

troacoustic driver.

This device (Fig. 2), with the improvement from the 

application of the Helmholtz chamber, both smoothes 

the response and increases the woofer system’s upper fre-

quency-range by approximately one octave. The improved 

waveguide technology is incorporated into the new Bose 

VideoWave 46  television, which utilizes six miniature 

woofers coupled to the waveguide. As quarter-wave pipe 

woofer systems go, this one should operate effectively, with 

smoother response than most prior-art quarter-wave pipe 

topologies.     VC

FIGURE 2: US Patent Application 2009/0214066.

http://www.wizardindia.com
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Industry Watch
By Vance Dickason

�harlesbank Capital Partners (www.charlesbank.

com), a middle-market private equity investment 

firm, has reached a definitive agreement to acquire 

DEI Holdings (www.deiholdings.com), parent of mul-

tiple car electronics brands and home-speaker mak-

ers Polk Audio (www.polkaudio.com) and Definitive 

Technologies (www.definitivetech.com). The cash 

transaction is valued at around $285 million, includ-

ing the assumption of debt. The transaction will be 

financed through a combination of equity and debt. 

  The agreement permits DEI Holdings to solicit, receive, 

and enter into negotiations for a purchase by other com-

panies for a 35-day “go-shop” period from the date of the 

merger agreement. Charlesbank, however, gets the right to 

match any competing proposal. If a better offer isn’t made, 

the transaction is expected to close in late June 2011. If 

the transaction is completed, DEI Holdings will remain 

headquartered in Vista, Calif., and maintain its offices in 

Maryland and Canada. The company will continue to 

be led by its existing management team, including presi-

dent/CEO James Minarik and executive VP/CFO Kevin 

Duffy.  Under the terms of the agreement, holders of the 

outstanding DEI common shares will get around $3.79-

$3.81 per share in cash, reflecting a premium of about 

142% of DEI’s closing share price on May 12.

MSE Audio (www.mseaudio.com) has added 

Rockustics (www.rockustics.com) to its stable of audio 

brands, which include Induction Dynamics (www.induc-

tiondynamics.com) and Phase Technology (www.pha-

setech.com) for the residential market and SoundTube 

Entertainment (www.soundtube.com) for the commer-

cial market.  Rockustics, founded in 1987, designs and 

manufactures weatherproof speakers for residential and 

commercial markets. Rockustics products are designed 

to blend in with outdoor landscapes and include rock 

speakers, omnidirectional speakers, subwoofers, speak-

ers built into garden planters, and speakers designed for 

placement in landscaping walls. The Rockustics products 

complement MSE’s current lines and offer almost no 

duplication of existing products. Rockustics residential-

market sales will be handled by the Induction Dynamics 

and Phase Technology sales staffs and the SoundTube 

Entertainment sales staff will drive sales into the com-

mercial market. MSE’s other brand is SolidDrive (www.

soliddrive.com).

Nortek (www.nortek-inc.com) increased its first-quarter 

net sales by 13% to $489 million, but operating earnings 

declined and net losses increased from the year-ago quarter. 

The sales gain of $58 million was largely due to last year’s 

acquisition of companies, whose sales contributed $51.1 

million in the quarter’s sales increase, the company said. 

The parent of multiple residential- and commercial-system 

http://www.charlesbank.com
http://www.charlesbank.com
http://www.deiholdings.com
http://www.polkaudio.com
http://www.definitivetech.com
http://www.mseaudio.com
http://www.rockustics.com
http://www.soundtube.com
http://www.soliddrive.com
http://www.soliddrive.com
http://www.nortek-inc.com
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suppliers posted operating earnings of $1.9 million, down 

from a year-ago $4.2 million. Rising interest expenses of 

$29.3 million compared to year-ago interest expenses $23.6 

million yielded a net loss of $21.1 million, up from a year-

ago net loss of $13.4 million.

To cut future interest payments, Nortek recently refi-

nanced $753 million of 11% senior secured notes to reduce 

interest payments by about $22 million per year. Because 

of the results, Nortek continues to focus on cost reduction 

and working capital improvement to maintain and improve 

margins and cash flow. Though the financial picture wasn’t 

pretty, the company performed well given challenging mar-

ket conditions and rising commodity prices, which have put 

pressure on both net sales and operating earnings during the 

historically weakest quarter. Residential HVAC sales were 

adversely affected by a surge of orders in the fourth quarter 

of last year.

In the first quarter of 2011, US housing starts decreased 

by 10% compared to the prior year, new home sales 

decreased by 18%, existing home sales fell 2%, and spend-

ing on residential improvements fell almost 10%. The 

commercial construction market declined by 12.5% in 

the first quarter. Nortek’s residential brands include Niles 

Audio, Xantech, Elan, Gefen, Omnimount, Panamax, 

SpeakerCraft, and others.

Furniture maker Bassett (www.bassettfurniture.com) 

has teamed up with Boston Acoustics (www.bostonacous-

tics.com) to embed the audio supplier’s soundbar technol-

ogy into a series of Nvelop credenzas for flat-panel TVs 

(Photo 1). Four wood credenzas priced from a suggested 

$1,499 to $1,999 are currently available through Bassett 

distribution channels. The credenzas incorporate a Boston 

Acoustics powered soundbar to improve the sound qual-

ity of TV programs and TV-connected video sources as 

well as deliver virtual 5.1-channel surround sound. The 

credenzas also include a wired subwoofer and wire man-

agement system.

The products mark the first time that Boston Acoustics 

has teamed up directly with a furniture company and 

the first time that Bassett has teamed up with an audio 

company. The credenzas are positioned as delivering “big 

sound” with “no clutter” to give consumers a no-hassle 

way to improve the low-quality audio performance of 

ever-thinner flat-panel TVs, Boston Acoustics said. With 

that simplicity in mind, the soundbar learns the remote 

commands of a consumer’s existing TV or cable remote, 

enabling the remote to control soundbar functions.

The soundbar combines a 5.1-channel Dolby Digital 

decoder with proprietary Digitally Optimized Virtual 

Surround (DOVS) surround processing to deliver virtual 

center and surround speakers. DOVS also digitally derives 

5.1 channels from 2.0-channel sources. The soundbar con-

nects to the TV set’s optical digital outputs and features 

auxiliary RCA stereo and 3.5mm inputs.

Ultimate Electronics (www.ultimateelectronics.com) is 

looking to convert its Chapter 11 bankruptcy to Chapter 

7 liquidation. The company, which liquidated its stores 

recently and will auction off its trademark, website, 

and other intellectual assets, filed the motion in a US 

Bankruptcy Court in Delaware. The move was prompted 

by GE Capital Corp. (GECC); a secured lender owed 

$65 million, which is blocking Ultimate’s access to cash. 

The chain is now requesting a trustee to oversee its final 

dissolution.

The retailer, founded in 1968 by Bill and Barbara Pearse 

and controlled by investor Mark Wattles since 2005, filed 

for Chapter 11 bankruptcy protection in January for the 

PHOTO 1: Boston Acoustics and Bassett Furniture together.

http://www.bassettfurniture.com
http://www.ultimateelectronics.com
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second time in six years after business soured, bills went 

unpaid, and vendors severed their credit lines. The compa-

ny opted to sell off its inventory in a six-week fire sale after 

it was unable to secure financing or access its cash collateral 

to fund operations.

Klipsch (www.klipsch.com) rolled out a new speaker 

series exclusive to Best Buy (www.bestbuy.com). The 

Klipsch Icon series of five SKUs priced up to $899/pair are 

available for purchase in Best Buy Stores nationwide. The 

Icon series isn’t Klipsch’s first exclusive speaker line for the 

chain. In 2008, Best Buy launched Klipsch’s Icon V series 

on an exclusive basis.

The new five-SKU series consists of two floor-standing 

speaker pairs at $699 to $899, a $249 bookshelf pair, a 

$249 center channel, and a $279 surround pair. They will 

join matching Klipsch subwoofers already in the store at 

$350 and $450. Upgrades to the series include a new 

finish, new logos, and new feet, the company said. The 

speakers also feature IMG woofers that use light, sturdy 

diaphragms and a massive motor structure to deliver 

highly defined, accurate bass response. The surround 

speakers feature Klipsch’s Wide Dispersion Surround 

Technology (WDST) to deliver both maximum sur-

round coverage and improved placement flexibility, the 

company noted.

Harman International (www.harman.com) plans to 

offer scholarships in memory of founder Sidney Harman 

and a series of limited-edition products to commemo-

rate his legacy. However, the company did not disclose 

details of the planned products. Dr. Sidney Harman died 

April 12 at age 92. In 1953, he teamed up with Bernard 

Kardon to form Harman/Kardon, whose first products 

were a mono FM tuner and mono amplifiers for the 

nascent high-fidelity market. The company eventually 

grew into Harman International, from which he retired 

in 2008.

Harman International’s consumer division posted a $1 

million operating loss in its fiscal third quarter on a 17% 

sales gain to $95 million, but the group nonetheless posted 

year-to-date operating income of $10 million, up 74%. The 
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group’s year-to-date sales rose 10% to 

$320 million.

The quarter’s operating loss, which 

included $2 million in restructuring-

related charges, matched the year-ago 

loss and followed second-quarter oper-

ating income of $11 million and zero 

operating income in the first quarter. 

Harman International’s consolidated 

sales, consisting of OEM automotive 

infotainment, professional audio, and 

consumer audio, grew 13% in the 

third quarter to $948 million and 

by 9% for the nine-month period 

to $2.74 billion. Consolidated net 

income rose 145% to $37 million in 

the third quarter, marking the com-

pany’s sixth consecutive quarterly net 

profit. For the nine-month period, net 

income rose to $117 million from the 

year-ago $17 million. Consolidated 

operating income doubled to $54 

million for the third quarter and rose 

by 174% to $164 million for the nine-month period. 

Automotive OEM accounted for 75% of consolidated 

sales in the third quarter and 73% for the nine-month 

period.

Audiovox (www.audiovox.com) posted its fiscal year 

financials reporting lower sales but higher net income in 

its fiscal fourth quarter ended February 28. Net income for 

the quarter was $17.4 million as compared to net income 

of $6.6 million year-on-year. Net income for the 2011 fiscal 

fourth quarter was positively impacted by a net tax benefit 

of $12.3 million compared to a net tax benefit of $1 mil-

lion in the comparable fiscal fourth quarter. Net sales for the 

quarter were $138.9 million, a decrease of 7.6% compared 

to net sales of $150.3 million reported in the comparable 

three-month period.

Electronics sales, which includes both mobile and 

consumer electronics products, were $102.8 million in 

the quarter as compared to $107.3 million for the prior 

year’s final quarter, a decrease of 4.2%. Electronics sales 

were positively impacted by the acquisition of Invision 

(www.invisionautomotive.com), as well as higher sales 

of mobile electronics products in most categories. The 

increases in mobile electronics were partially offset by 

declines in mobile audio, lower margin consumer elec-

tronics business, and sales of FLO TV products (www.

flotv.com), which were included in fiscal 2010 compari-

sons. Accessory sales were $36.1 million in the quarter as 

compared to $43.1 million for the prior year, a decrease 

of 16.1%. The Accessories group was impacted by the 

continued slowdown in consumer electronics sales at 

retail, particularly video-related products which correlate 

to the company’s accessories offering. In the fiscal year net 

sales were $561.7 million, an increase of 2% compared 

to net sales of $550.7 million reported in the comparable 

year ago period. 

Operating income for the fiscal year 

was $9 million compared to operating 

income of $3.8 million in the com-

parable year ago period. Net income 

for the fiscal year 2011 period was 

$23 million compared to net income 

of $22.5 million in the prior year. 

Net income for fiscal year 2011 was 

positively impacted by a $10.5 mil-

lion tax benefit compared to an $11.3 

million tax benefit in the comparable 

fiscal year. 

The Audiovox acquisition of Klipsch 

Group for $167.6 million was com-

pleted on March 1, and its perfor-

mance will be included in fiscal year 

2012 results. In its year-end report 

Audiovox did say on a pro forma basis, 

had the Klipsch acquisition taken place 

on March 1, 2009, the company would 

have reported net sales of $728.3 mil-

lion for the fiscal year-ended February 

28, 2011, as compared to net sales of 

$706.7 million for the fiscal year-ended February 28, 2010. 

Net income for the year ended Feb. 28, 2011, would have 

been $31.4 million compared to the prior year’s net income 

of $38.9 million.

The Consumer Electronics Association (CEA), pro-

ducer of the International CES, reported that the audited 

attendance for the 2011 event reported an overall increase 

and international attendance gains compared with 2010. 

Overall audited attendance was 149,529 during its January 

6-9, 2011, run, up from last year’s 126,641 audited atten-

dance. International attendance was 31,677, up 30% from 

last year.

Technology innovation spanned more than 1.6 million 

net square feet of exhibit space, as an estimated 20,000 

new products were launched by more than 2,700 exhibit-

ing companies at the 2011 CES. International attendees 

represented 140 countries. Aside from the US, the top 

10 countries represented in terms of attendees were 

Canada, South Korea, Japan, China, United Kingdom, 

Mexico, Taiwan, France, Germany, and Brazil. For full 

audit results, please visit www.CESweb.org/exhibitors. 

The 2012 International CES is scheduled for January 

10-13 in Las Vegas.

The Custom Electronic Design and Installation 

Association (CEDIA, www.cedia.net) Technology 

Advisory Group recently released the first video in a 

series on emerging trends. The new video series will 

aim to help CEDIA members and members of the elec-

tronic systems industry stay informed of opportunities 

and threats within the industry. The video is available 

for anyone to view on CEDIA Crosspoint. CEDIA’s 

Technology Advisory Group will produce emerging 

trends videos on a quarterly basis; the next video will be 

released in the beginning of July. This quarter’s emerging 

trends video covers multiple topics; including connected 

PHOTO 2: The KEF Blade speaker.

http://www.audiovox.com
http://www.invisionautomotive.com
http://www.flotv.com
http://www.flotv.com
http://www.CESweb.org/exhibitors
http://www.cedia.net
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TV, tablet computing, and home health. The emerging 

trends videos identify current and near-future industry 

trends that may affect the business of electronic systems 

professionals.

CEDIA has recently announced changes to its volun-

teer leadership following the association’s recent Board 

of Directors meeting held in San Diego. The Board of 

Directors has elected Federico Bausone of Multisistemas 

BVC S.A. de C.V. to fill the role of Vice Chairman and 

Larry Pexton of Triad Speakers to fill the role of Treasurer. 

In addition, Michael Creeden of M+R Digital Innovations 

was elected to the Board of Directors.

The recent changes follow the January 2011 selection 

of Randy Stearns to fill the role of Chairman following 

the sudden passing of then-Chairman Randy Vaughan 

in December 2010. Stearns had previously served as Vice 

Chairman.

With the inclusion of Pexton’s appointment, it is the 

first time CEDIA has had manufacturer representation on 

the Executive Committee. Below is a complete listing of 

CEDIA’s Executive Committee and Board of Directors.

Executive Committee 
Chairman: Randy Stearns, Engineered Environments, 

Alameda, Calif.

Vice Chairman: Federico Bausone, Multisistemas BVC 

S.A. de C.V., San Pedro     

Garza García, Nuevo León, Mexico

Secretary: Gordon van Zuiden, cyberManor, Los Gatos, 

Calif.

Treasurer: Larry Pexton, Triad Speakers, Portland, Oreg.

Immediate Past Chairman: Ken Erdmann, Erdmann 

Electric, Inc., Springville, Utah

Board of Directors
Michael Creeden, M+R Digital Innovations, Inc., Spring 

Grove, Ill.

Buzz Delano, Delano Associates, San Clemente, Calif.

Dennis Erskine, Epic Home Cinema, Marietta, Ga.

Eric Lee, Integrated Control Experts, Inc., Westmont, Ill.

Peter Shipp, Architectural Electronics, Winter Park, Fla.

Bill Skaer, Eric Grundelman’s Cool AV, Mesquite, Tex.

John Stiernberg, Stiernberg Consulting, Sherman Oaks, 

Calif.

Randy Wilson, Wilson Home Theater Systems, Tarzana, 

Calif.

A concept speaker unveiled by KEF (www.kef.com) in 

2009 as a technology statement is no longer just a con-

cept. The company plans July or August shipments of the 

$29,999/pair KEF Blade (Photo 2), which uses a variety 

of technologies and design elements—collectively called 

Single Apparent Source technology—to ensure that the 

entire audible frequency range radiates from a single point. 

The result is a soundfield that is “virtually indistinguish-

able from a live performance,” according to the company. 

KEF Blade, which incorporates many of the core aspects 

of the Concept Blade technology statement, is the first 

product that KEF has unveiled to celebrate its 50th anni-

versary this year.

The elements of Single Apparent Source technology 

include a front-firing coincident-driver array that places a 

dome tweeter concentrically within the midrange so they 

both have the same acoustic center, thus reducing distor-

tion and widening the soundfield. In addition, two side-

firing woofers on each side of the cabinet are arranged 

so their combined acoustic center coincides with the 

acoustic center of the front-firing tweeter/midrange array. 

On top of that, the woofers on one side are mounted 

back-to-back with companion woofers on the other side 

in a force-canceling configuration to extend bass response 

and reduce distortion, even at high volumes, the com-

pany said.

The configuration lets the forces of each cone cancel 

each other out, preventing the cabinet from vibrating 

and muddying the bass despite the cones’ long excursion 

and high power handling. The cabinet itself was designed 

not to interfere with the drivers’ output, the company 

continued. The curved cabinet uses a polished glass-

reinforced composite cabinet that delivers lightness and 

rigidity. The cabinet’s parabolic curvature also increases 

cabinet strength so that sound is generated only from the 

movement of the drivers and not from the vibration of 

the cabinet.

Magico (www.magico.net) is expanding its Q series of 

high-end home speakers whose enclosures are made of 

aircraft-grade aluminum (Photo 3). The company uses 

PHOTO 3: Magico speaker.

PHOTO 4: Revel’s Architectural Series.

http://www.kef.com
http://www.magico.net
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aluminum because of its density and high stiffness/mass 

ratio, said sales director Irv Gross. The company has begun 

shipping the $34,000/pair Q3 and plans third-quarter ship-

ments of the Q1 at $24,950/pair. They join the top-end 

$59,950/pair Q5, which shipped last May.

The Q1 is a compact, convertible stand-mounted/

bookshelf loudspeaker that will replace and outperform 

the $32,000/pair Mini II, which features an aluminum 

baffle, Gross said. The Q1 features a new set of Magico-

designed drivers, including a 7  Nano-Tec woofer devel-

oped to improve efficiency and power handling, enabling 

the Q1 to be driven by amps with as few as 50W, he 

said. The driver also extends bass response down another 

7Hz compared to the Mini II. To address the common 

problem of resonance in the stand mount, the Q1 is 

directly coupled to the stand, turning the stand itself 

into a damping mechanism. The Q3, which premiered 

at CES, is a floor-standing three-way tower that is the 

same height as the Q5 but is narrower and shallower. 

The 47  10.5  16  Q3 is the first Magico loudspeaker 

to achieve a sensitivity rating of 90dB (at 1W/1m and 

1kHz nominal impedance). The Q3 features three 7

woofers, one 6  midrange, and a 1  tweeter. Magico 

makes its speakers in Berkeley and builds the aluminum 

enclosures at its own machine shop in San Jose, Calif., to 

lower manufacturing costs.

Revel (www.revelspeakers.com), part of the Harman 

High Performance AV (HPAV) group, has begun rolling out 

its new Architectural series of in-wall and in-ceiling speakers 

with bezel-less designs and with patented one-handed install 

process that requires no tools to clamp them to drywall. The 

products, shown at last September’s CEDIA Expo, incorpo-

rate technologies such as low-distortion tweeter design and 

waveguides that appear in Revel’s high-end in-room speak-

ers. Prices range from $200 to $1,749 each.

Of the 21 models in the Architectural Series (Photo 
4), 11 are in-wall models ranging from a 6.5  woofer two-

way to a 9  three-way speaker. Ten in-ceiling models range 

from a 4  two-way to a three-way LCR speaker. All are 

designed to voice-match the brand’s Ultima2, Performa, 

and Concerta floor-standing speakers and in-room center 

channel speakers.

All of the speakers are the brand’s first with RollerLock 

mounting mechanism that enables tool-less clamping to 

drywall. All are also Revel’s first with bezel-less grilles, which 

mount magnetically. In addition, the in-ceiling models come 

with both round and square grilles to match any ceiling 

fixture and lighting. The grilles are also paintable. The speak-

ers’ aluminum-dome tweeters are mounted in a waveguide 

to provide a more seamless blend between the tweeter and 

woofer, thus yielding more natural sound, the company said. 

In addition, the in-ceiling waveguides are mounted in an 

offset position to reduce the acoustic anomalies often caused 

by in-ceiling speaker placement. The woofers use Micro 

Ceramic Composite (MCC) cone material, said to combine 

strength and stiffness with light weight to enhance resolution, 

accuracy, and transient response. The material is produced by 

deep-anodizing both sides of an aluminum core. VC
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Audience ....................................... B,C,H ...................26

BMS Speakers GmbH ....................... D .........................17

Eminence ..................................................................10

Faital Spa ...................................... D .........................15

Fluid Metering ............................... J .........................21

Menlo Scientific, Ltd.  .................... B ...........................4

NTI-Americas ................................. B, G, J, N .............13

One Magnet Electronic Co., Ltd.  ...... I ..........................11

Prism Media Products ..................... G .........................32

Rotel Electronics ............................ B .........................23

Shinhint Industries ........................ H ...........................3

SM Audio Engineering Consulting ..... B .........................23

Solen Electronique, Inc.  ................. C,D ......................16

SpeakerPower, Inc  .......................................................9

Tang Band Industries Co.  ............... D ................... 13, 15

Vance Dickason .............................. B .........................29

Wavecor Ltd.  ................................ F,H.........................7

Wizard India Pvt Ltd ...................................................23

This product/services index is provided 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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