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Industry News and Developments
By Vance Dickason

129th AES Convention
The 129th annual Audio Engineering Society (AES) 

convention is back this year at the Moscone Center in San 

Francisco (Photo 1). The audio engineering/pro sound 

trade show will be held October 4-7, with the exhibits 

available October 5-7. This year’s program, like virtually 

all AES Conventions, has a lot to offer the loudspeaker 

industry. Between workshops, tutorials, master classes, and 

paper presentations, there will be an enormous amount of 

information available to the engineering community. Paper 

presentations of interest to the loudspeaker community at 

this year’s convention include the following:

A Reliable Procedure for Polarity Measurements on 
Line Arrays—Markus Becker; Gregor Schmidle, NTi 

Audio AG. The identification of speakers with incor-

rect polarity in line arrays can be very time consuming. 

Therefore, it is desirable to have a fast, yet reliable procedure 

to finding such defective array elements. This paper presents 

a step-by-step method to check the integrity of a line array, 

as well as root cause analysis in case of a polarity problem. 

Besides the theoretical background, a successful practical 

example case is described.

Coaxial Flat Panel Loudspeaker System with Dynamic 
Push-Pull Drive—Drazenko Sukalo, DSLab-Device 

Solution Laboratory. After the successful introduction 

of the flat television, acousticians are concerned with the 

design of a flat panel loudspeaker. A new patented flat panel 

By James Croft

By Vance Dickason

PHOTO 1: San Francisco’s Moscone center, site of this year’s AES 

Convention.
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loudspeaker construction with low manufactured depth, 

consisting of an array of two conventional cone drivers and 

a transmission line and the method for driving them, is pre-

sented. The main aim was to build a small flat panel box but 

with extended low-frequency response and low-distortion 

output because of the extended linear diaphragm excursion. 

The PSpice-OrCAD® simulator was used to represent a 

distributed model of a lossy transmission line. The results 

of the simulation show the influence of the parameters of 

the transmission-line enclosure on the impedance curve and 

resonant frequency of the subwoofer driver. 

Among others, this paper is concerned with an active 

filter design for driving speaker drive units in an appropriate 

phase relationship in the low-frequency region, by means 

of implementing DPP-drive. A prototype of the flat panel 

loudspeaker is built according to the described design con-

cept and the results of sound pressure level measurement 

are presented. The design result from work performed for 

DSLab is subject to the referenced patent.

Comprehensive Performance Tests of Be Diaphragm 
Drivers on Plane Wave Tubes—Marshall Buck, 

Psychotechnology, Inc. A comprehensive set of tests of 

beryllium diaphragm compression drivers is described 

including frequency response, distortion, impedance, 

coherence, and multitone on 1, 1.5, and 2″ plane wave 

tubes. A conical adaptor was used to match the 1.5″ exit 

to the 1″ PWT for accurate high-frequency measurements. 

Additional tests were performed with the drivers mounted 

to a horn outdoors at 2m.

Listening Tests for the Effect of Speaker Directivity 
and Positioning on Auditory Scene Perception—David 

Clark, DLC Design. Using stereo playback in a typical living 

room, subjects were exposed to six speaker configurations 

under double-blind conditions and asked whether the audi-

tory scene was better or worse than that presented by a refer-

ence stereo system. For all configurations, the auditory scene 

was judged to be plausible, but mean scores were lower than 

those for the reference. The reference comprised symmetri-

cally placed conventional box speakers with subwoofers.

A Novel USB-Powered Digitally Driven Speaker System 
with Low Power Dissipation and High Fidelity—Hajime 

Ohtani; Kenzo Tsuihiji; Ryouta Suzuki; Akira Yasuda; Daigo 

Kuniyoshi, Hosei University; Junichi Okamura, Trigence 

Semiconductor. The authors propose a novel digitally driven 

speaker system (DDSP) in which a newly devised mismatch 

shaper method, multi-level noise shaping dynamic element 

matching (ML-NSDEM), is utilized to realize high fidelity, 

high sound power level (SPL), and low power dissipation. 

The ML-NSDEM unit can easily increase the number of 

sound pressure levels by using an H-bridge circuit even 

when the number of sub-speakers is fixed. It reduces the 

noise caused by quantization and speaker mismatches; it also 

decreases the switching loss. The output SPL equipped with 

six voice coils is 94dB/m when a 3.3V USB power supply is 

used exclusively. The power efficiency is 90% at 0dBFS and 

75% at -20 dBFS.

Filter Design for a Double Dipole Flat Panel 
Loudspeaker System Using Time Domain Toeplitz 
Equations—Tobias Corbach; Martin Holters; Udo Zölzer, 

Helmut-Schmidt-University Hamburg. Today flat panel 

loudspeakers are used in multiple applications. Due to 

their high directivity and their good structural integration 

properties, flat panel loudspeakers are commonly used 

for directed acoustic information. A previously proposed 

system of two parallel flat panel dipole loudspeakers with 

adapted input filtering ensures a high suppression of the 

backward radiation and only minor influences to the for-

ward radiation side. This paper presents a new approach to 

the filter computation for this application.

It makes use of the time domain convolution, realized 

by toeplitz matrices, and builds the desired filter impulse 

responses by a least squares approach. The different filter 

computations as well as the numerical and measured results 

are shown.

Detection and Localization of Air Leaks in 
Loudspeaker Enclosures—Wolfgang Klippel, Klippel 

GmbH. Air leaks in dust caps and sealed enclosures of 

loudspeaker systems generate turbulent noise which highly 

impairs the perceived sound quality like other irregular 

distortion generated by a rubbing coil, buzzing component, 

loose particles, or other loudspeaker defects. Traditional 

measurement techniques fail in the detection of air leaks 

because the noise has low energy and has similar spectral 

properties as ambient noise generated in a production 
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environment. Conventional averaging cannot be applied to 

measured signals due to the random nature of the symptom. 

The paper presents a novel measurement technique per-

forming an asynchronical demodulation of the turbulent 

noise and generating the envelope of the noise signal which 

contains the fundamental component and harmonics of the 

sinusoidal stimulus. This technique exploits the total energy 

of the air leakage noise and becomes more sensitive than a 

human ear. Furthermore, this demodulation technique can 

be combined with a cross-correlation technique to localize 

the source of the air leakage.

Near- and Far-field Control of Focused Sound 
Radiation Using A Loudspeaker Array—Sangchul Ko; 

Youngtae Kim; Jung-Woo Choi, Samsung Electronics Co. 

In this paper, a sound manipulation technique is proposed 

to prevent unwanted eavesdropping or disturbing others in 

the vicinity if a multimedia device is being used in a public 

place. This is capable of realizing a spatial region having 

highly acoustic potential energy at the listener’s position. 

The paper discusses the design of multi-channel filters with 

a given spatial directivity pattern for a given arbitrary loud-

speaker array configuration. 

First, some limitations in using the conventional beam 

forming technique are presented, and then a novel control 

strategy is suggested for reproducing a desired acoustic 

property in a spatial area of interest close to the loudspeaker 

array. In order to precisely produce a desired shape of energy 

distribution in both areas, a spatial weighting technique is 

introduced. The results are compared with those for con-

trolling each area separately.

A 3-D Sound Creation System Using Horizontally 
Arranged Loudspeakers—Keita Tanno; Akira Saji; 

Huakang Li; Jie Huang, The University of Aizu. In this 

research, the authors studied a 3-D sound creation system 

using a five-channel loudspeaker arrangement. This system 

has a great advantage in that it does not require users to pur-

chase a new audio system or to reallocate loudspeakers. The 

only change for creators of television stations, video game 

makers, and so on is to install the new proposed method for 

creation of the 3-D sound sources. 

Head-related transfer functions are used to produce the 

signals of left and right loudspeaker groups. An extended 

amplitude panning method is proposed to decide the 

amplitude ratios between and within loudspeaker groups. 

Listening experiments show that the subjects could perceive 

the elevation of sound images produced by the system well.

Practical Implementation of Perceptual Rub & Buzz 
Distortion and Its Expansion to Various Test Signals and 
Audio Test Applications—Steve Temme; Pascal Brunet, 

Listen, Inc. In a previous paper, the authors demonstrated 

how an auditory perceptual model based on an ITU stan-

dard can be used to detect audible Rub & Buzz defects on 

loudspeakers using a single tone stimulus. In this paper, 

the authors demonstrate a practical implementation using 

a stepped sine sweep stimulus and present detailed experi-

mental results on loudspeakers and headphones including 

comparison to human listeners. The authors also explain 

how this approach can be extended to other real-life trans-

ducer test applications such as tweeters and telephony by 

using different stimuli that help identify other possible 

defect mechanisms.

Loudspeaker Rub Fault Detection by Means of a 
New Nonstationary Procedure Test—German Ruiz; 

Vicent Sala; Juan Antonio Ortega; Miguel Delgado, UPC-

Universitat Politecnica de Catalunya. This paper addresses 

rub defect loudspeaker detection. The study includes a 

simulation with a rub model based on classical static cou-

lomb friction added to the loudspeaker nonlinearities para-

metric model to demonstrate the current signal viability to 

rub failure detection. The electric current signal is analyzed 

by means of Zhao-Atlas-Marks distribution (ZAMD). A 

failure extractor based on relevant harmonic ZAMD track-

ing and Mahalanobis distance is presented. The simulation 

and experimental results show the goodness and reliability 

of rub detection method presented.

Modeling Viscoelasticity of Loudspeaker Suspensions 
Using Retardation Spectra—Tobias Ritter; Finn Agerkvist, 

Technical University of Denmark. It is well known that, due 

to viscoelastic effects in the suspension, the displacement of 

the loudspeaker increases with decreasing frequency below 

the resonance. Present creep models are either not precise 

enough or purely empirical and not derived from the basis 

of physics. In this investigation, the viscoelastic retardation 

spectrum, which provides a more fundamental description 

of the suspension viscoelasticity, is first used to explain the 

accuracy of the empirical LOG creep model (Knudsen et 

al.). Then, two extensions to the LOG model are proposed 

which include the low and high frequency limit of the com-

pliance, not accounted for in the original LOG model. The 

new creep models are verified by measurements on two 5.5″ 

loudspeakers with different surrounds.

An Effective Directional Sub Array Using Simple 
Placement and Processing—Michael Smithers, Dolby 

Laboratories. Directional subwoofers are becoming more 

prevalent, especially in large-scale sound reinforcement 

where time and budgets allow for detailed system design 

and wide equipment choice: possibly including dedicated 

directional subwoofers with manufacturer supplied process-

ing. Their benefits include more even audience coverage 

and lower on-stage volume. However, in smaller systems 

and with part-time sound operators, their use is not as 

common. This paper describes, by way of example, how an 

effective directional configuration can be easily made from 

non-directional subwoofers and processors.

Ironless Motor Loudspeaker: Quantization of the 
Subjective Enhanced Sound Quality—Mathias Remy; 

Gael Guyader, Renault; Guy Lemarquand, Laboratoire 

d’Acoustique de l’Université du Maine. This paper presents a 

set of measurements realized on two automotive loudspeak-

ers, which have the exact same moving part and suspensions 

parts but different motors. The first one is equipped with 

a traditional production model motor made of ferrite and 

iron, whereas the second one gets a prototype of ironless 

motor made totally of permanent magnets. Blind listening 

tests performed with these two speakers showed a significant 

advantage of perceived sound quality for the ironless motor 
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loudspeaker. Several types of measurements have been real-

ized in order to try to quantify and explain this sound qual-

ity enhancement. Results are given in this paper.

Contributions to the Control of the Frequency 
Response of a Pleated Loudspeaker—Jaime Ramis; 

Enrique Gonzalo; Jesus Carbajo, Universidad de Alicante; 

Jose Martinez; Rita Martinez, Acustica Beyma. In this 

paper the authors describe some results that have led to the 

improvement of the response of an Air Motion Transformer 

loudspeaker. In addition, the authors have analyzed the 

influence of the thickness and the shape of perforation of 

the pole piece in the frequency response of the loudspeaker, 

as well as the effect of a slight asymmetry in the folds.

On the Anti-Aliasing Loudspeaker for Sound Field 
Synthesis Employing Linear and Circular Distributions 
of Secondary Sources—Jens Ahrens; Sascha Spors, 

Deutsche Telekom Laboratories. The theory of analytical 

approaches for sound field synthesis like wave field synthe-

sis, nearfield compensated higher order Ambisonics, and the 

spectral division method requires continuous distributions 

of secondary sources. In practice, discrete loudspeakers are 

employed and the synthesized sound field is corrupted by 

many artifacts which are commonly referred to as spatial 

aliasing. This paper presents a theoretical investigation of 

the properties of the loudspeakers which are required in 

order to suppress such spatial aliasing artifacts. The employ-

ment of such loudspeakers is not desired because the sup-

pression of spatial aliasing comes at the cost of an essential 

restriction of the reproducible spatial information.

Point-Source Loudspeaker Reversely-Attached Acoustic 
Horn: Improvement of Acoustic Characteristics and 
Application to Some Measurements— Takahiro Miura, 

Graduate School of Information Science and Technology, 

the University of Tokyo; Teruo Muraoka; Tohru Ifukube 

Research Center for Advanced Science and Technology, the 

University of Tokyo; Haruhito Shimura; Hiroshi Akino, 

Audio-Technica Corporation. It is ideal to measure acoustic 

characteristics by point-sound source. The authors proposed, 

at a previous convention, a point-source measurement loud-

speaker which is designed to attach the mouse of a hyperbolic 

horn to the diaphragm of a driver unit. The difference in 

directional intensity of the loudspeaker at the frequency 

range of 20-700Hz was within 3dB at any combination of 

azimuth and elevation. At the frequency range over 700Hz, 

differences of azimuthal or elevational directional intensity 

were within 10 or 20dB. Following these results, frequency 

correction of the loudspeaker was carried out by means of 

modification of the horn and motional feedback, and then 

the authors applied it to measurements of acoustic character-

istics of concert hall et al.

Optimal Location and Orientation for Midrange and 
High Frequency Loudspeakers in the Instrument Panel 
of an Automotive Interior—Roger Shively, Harman; 

Jerome Halley; Francois Malbos; Gabriel Ruiz. This paper 
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is a follow-up to AES Preprint 8023 (May 2010) using the 

modeling process described there for modeling loudspeak-

ers in an automotive interior. It reports on the optimization 

of midrange and of high-frequency tweeter loudspeakers’ 

positions for best acoustic performance in the driver’s side 

(left) and passenger’s side (right) of the automotive instru-

ment panel.

Virtual Acoustic Prototyping—Practical Applications 
for Loudspeaker Development—Alex Salvatti, JBL 

Professional. Acoustic simulations using Finite Elements 

have been used in loudspeaker development for over 20 

years, with complexity and accuracy accelerating in tandem 

with the increases in computing power generally available 

on the engineering desktop. Using user-friendly modern 

FEA software, the author presents an overview of methods 

to build virtual prototypes of both horns and loudspeaker 

drivers which allows a significant reduction in the number 

of physical prototypes, as well as reduced development time. 

A comparison of simulated versus measured data proves the 

validity of the methods.

An Improved Beryllium Dome Diaphragm for 
Large Format Compression Drivers—Marshall Buck, 

Psychotechnology, Inc.; Gordon Simmons; Sam Saye, 

Brush-Wellman. The authors describe the development 

and testing of a new large format compression driver 

diaphragm using a beryllium dome and new type of poly-

mer surround that exhibits improved clarity. This format 

promises to give long life and good reliability with little 

or no change in performance anticipated over the life of 

the diaphragm. A comprehensive set of tests of beryllium, 

aluminum, and titanium diaphragm compression drivers is 

described including frequency response, distortion, imped-

ance, coherence, wavelet analysis and multitone on a 2″ 

plane wave tube. Substantial differences were measured in 

the performance categories, particularly in the frequency 

range above 4kHz.

Simulation of Horn Drivers’ Response by Combination 
of Matrix Analysis and FEA—Alex Voishvillo, JBL 

Professional. To assess performance of the combination 

“compression driver + horn,” measurement of frequency 

response on-axis and off-axis must be performed. The mea-

surement process is time-consuming, especially if the three-

dimensional “balloon” is to be measured. Prediction of 

directional responses of the horn can only be performed by 

the FEA or BEA. However, the dispersion data can be used 

to assess the relative directional properties of the horn only, 

but they do not correspond to the real frequency responses 

of the horn driver because the real response depends on 

interaction of electrical, mechanical, and acoustical param-

eters of the driver, and acoustical parameters of the horn. 

Acoustical simulation of the horn alone cannot predict 

the overall behavior of the compression driver loaded by 

this horn. A new method based on combination of FEA 

and matrix analysis makes it possible to predict response of 

combinations of various drivers and horns without actually 

measuring each combination.

Quasi-Anechoic Loudspeaker Measurement Using 
Notch Filter for Impulse Shortening—Richard Stroud, 

Stroud Audio Inc. The length of the impulse response of 

a typical piston driver is largely determined by the charac-

teristic high-pass response of the driver. This time response 

makes anechoic (i.e., gated) measurement difficult in 

non-anechoic environments, because reflections must be 

suppressed to returns of 30mS or more. This paper outlines 

a quasi-anechoic frequency response warping technique 

using a tuned notch equalization that shortens the impulse 

response and allows correct full-range speaker measurement 

in moderately sized rooms.

Application of Optimized Inverse Filtering to Improve 
Time Response and Phase Linearization in Multiway 
Loudspeaker Systems—Mario Di Cola, Audio Labs 

Systems; Daniele Ponteggia, Studio Ponteggia. Digital filters 

and processing are very useful in order to improve loud-

speaker systems performances. Particularly, inverse filtering 

is a processing technique that is mainly based on FIR imple-

mentation where a specific and dedicated sequence of taps is 

generally synthesized “ad hoc” for a specific transducer and/

or for a specific loudspeaker system configuration. Most of 

the studies on this matter so far have been conducted from a 

“DSP processing” point of view, being generally focused on 

the mathematics and related numerical problems.

This study tries to focus instead on the “acoustic and 

system” side of the equation. Starting from the impulse 

response it tries to separate the part that can be referred to as 

a “two-port” model isolating the one-dimensional behaviors 

that can be effectively compensated from the speaker input 

and separating them from other acoustic behaviors that 

are generated from other phenomena or from higher order 

modes that cannot be controlled from the input. Results 

will be shown and demonstrated also with the help of the 

analysis of case studies in some practical applications.

Information on this year’s tutorials, workshops, or master 

classes was not available as this issue was going to press. 

However, as usual, presentations at AES conventions are 

generally outstanding, so plan to be there! For more, visit 

the AES website www.aes.org.

User Report: SoundCheck One
I have been planning to do a user report on the new 

SoundCheck One QC analyzer from Listen Inc. for several 

months, but actually decided to get an in person demo/

tutorial while I was in Boston in July. After spending a 

couple hours with the SoundCheck One software and 

Listen Inc. founder and president Steve Temme, I must say 

that the system delivers exactly as claimed in the ad copy: 

one minute setup, and one second to test.

SoundCheck One is a combination of the relatively new 

AmpConnect hardware and the new SoundCheck One 

software. AmpConnect is a hardware interface that com-

bines microphone input control, a built-in amplifier, and 

TTL output support for various production line require-

ments. If you look at the photo of the front panel shown in 

Fig. 1 and the rear panel given in Fig. 2, you’ll get a good 

idea of the simplicity of this instrument. The front panel 

is divided into four sections: control, input, output, and 

amplifier. The control section allows you to select operating 
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the unit from the computer screen or only from the front 

panel control surface, or both simultaneously. This section 

also has a LED monitor for the eight digital I/Os that can 

be used to trigger various production line functions. 

The input section of AmpConnect has two inputs, 

marked Reference and DUT (device under test). The refer-

ence input has its own microphone preamp, while the DUT 

input does not, but you can use these two input channels 

to toggle back and forth between inputs using the select 

switch. 

This will allow two production lines to be worked by 

one machine such that one line can be measured while 

the other is being changed. The level indicators are three 

color LEDs: Green indicates > -40dBV, yellow > +4dBV, 

and red is >+13dBV. The last control in the input section 

is the Gain switch that allows you to set the microphone 

gain from -20dB to +40dB, each independently. The Bias 

switch controls power to the microphone connected to 

the Reference channel: either none, correct voltage for 

the Listen Inc. SCM microphone, or current bias for pre-

polarized microphones.

The output section is used to configure each of the two 

output channels in AmpConnect depending on the type 

of test being initiated. The choices are Reference (mike 

signal from the Reference input), DUT (mike signal from 

the DUT channel), Z-High (1V/A across a 1Ω resistor for 

impedance testing), Z-Low (100mV/A across a 0.1Ω resis-

tor for impedance testing), AMP (-20dB signal for amplifier 

calibration), and 1V Sine (constant 1kHz sine wave at 1V).

The last section is the Amplifier section, which con-

trols the output of the 60W built-in amplifier for the 

AmpConnect. Listen has incorporated two parallel outputs 

for the amp such that the signal can be switched between 

Output A or Output B or both simultaneously, again use-

ful for such operations as switching between two separate 

production lines.

Looking at the rear panel in Fig. 2, all the jacks and plugs 

correspond to the controls on the front panel. Inputs can be 

either balanced via the female XLRs or single-ended via the 

BNCs. The two outputs and the input XLR/BNC jacks are 

goof-proof color-coded and connect to the Digital Audio 

Card Deluxe sound card installed in a computer. Amplifier 

output is through the two sets of binding posts, one for 

Output A and one for Output B. The right side of the rear 

panel has the Phoenix style 8 channel digital IO jack, the 

USB out to the controlling computer, the on/off switch, 

and the AC plug receptacle.

Connecting all this is very straightforward. Figure 3 

gives the setup for a single microphone, and Fig. 4 shows 

the connections for using a dual microphone configuration; 

again, this setup is useful for controlling two production 

lines with one AmpConnect.

If setup is simple, operation of SoundCheck One is just 

as easy. Upon starting up the software, you get a logon 

screen that has multiple levels of access to prevent lower 

level operators from altering the basic setup. From here, the 

FIGURE 1: Front panel of the Listen Inc. AmpConnect hardware.

FIGURE 2: Rear panel of the Listen Inc. AmpConnect hardware.

FIGURE 3: Setup diagram for SoundCheck One using a single microphone 

and DUT.

FIGURE 4: Setup diagram for SoundCheck One using two microphones and 

two DUTs.
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Quick Launch Menu automatically comes up (Fig. 5). This 

would be the beginning of a QC day at the factory, so the 

first menu item is Self Test, which performs a loopback test 

and verifies the analyzer is working properly and ready to 

begin the day’s work. 

Next, the operator hits the Calibrate Microphone 

button and places the microphone in a mike calibrator, 

turns on the calibrator and the program verifies proper 

microphone output. This is obviously a good step and 

prevents starting up with a bad mike. The final selection is 

titled Setup Test, which brings up the Sequence Generator 

shown in Fig. 6.

Using this menu, the day’s testing can be configured, or 

used as previously set up and ready to begin testing. The 

upper section titled Test Setup sets the frequency range, test 

voltage level, and sweep time. From there you can select and 

do basic configuration on all of the available tests. There 

are seven tests to choose from including fundamental (SPL 

test), sensitivity, THD, rub and buzz, loose particle, polar-

ity, and impedance. Each test has a ± tolerance window 

FIGURE 5: SoundCheck One Quick Launch Menu. FIGURE 6: SoundCheck One Sequence generator.
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allowing these to be set to desired levels. The menu in Fig. 
6 has the fundamental set to ±3dB, sensitivity to ±2dB, 

THD to +3%, rub and buzz to +1%, loose particle test to 

10 count, and impedance to ±1Ω. Polarity, which is based 

on an impulse measurement, has no selection because it’s 

either correct or not correct. Note that this is a basic setup 

window, and the main sequence editor can add more detail 

to these tests. For example, Fig. 7 shows the SPL tolerance 

for the fundamental SPL articulated such that the window 

is ±4dB from 8kHz to 20kHz, ±2dB from 300Hz to 8kHz, 

and ±3dB from 20Hz to 300Hz.

I ran the rub and buzz test and loose particle test using 

drivers that Steve uses for demonstration at the Listen Inc. 

office. The rub and buzz test works with 10th harmonics 

and up and works well. Listen has gone to considerable 

effort to correlate the results of this test with traditional 

manual operator type rub and buzz testing. However, 

Listen Inc. has a significantly improved perceptual rub 

and buzz test based on using a codec type algorithm titled 

CLEAR (Ceptral Loudness Enhanced Algorithm for Rub 

and Buzz), but more about that in next month’s issue of 

Voice Coil.

The loose particle test also worked well; however, 

Steve pointed out that it is necessary that the driver be 

facing downward or any loose particles in the gap area 

will fall to the back plate and not be moved enough to 

be detected during the sweep. The last item on the Test 

Setup menu is titled Measure Reference Standard button. 

This, of course, should be performed at the beginning of 

any QC run.

Now for the closer. SoundCheck One comes with a 

Chinese language version, because, let’s face it, most of these 

units will end up in Chinese factories. However, I work with 

many US brands, and one common fault is not doing a sta-

tistical QC sampling of every delivery from factories outside 

the US, so hopefully Listen Inc. will be selling a number of 

these QC analyzers that will remain in-country. For more, 

visit www.listeninc.com.FIGURE 7: SoundCheck One SPL QC tolerance graph.
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2011 ALMA International Symposium
ALMA, the International Loudspeaker Association, 

presents their Winter Symposium just before the 

Consumer Electronics Show in January in Las Vegas every 

year. This year’s event marks the 50th anniversary of the 

founding of ALMA, the only international trade associa-

tion dedicated to improving the design and manufacture 

of loudspeakers. The 2011 program will highlight the 

50-year legacy of ALMA by looking back at historical 

accomplishments and projecting into the future.

This year’s ALMA Symposium will take place January 

4-5, 2011, at the Orleans Hotel. The schedule will 

include a panel of industry icons, several training courses, 

the usual technical paper presentations, a student loud-

speaker design contest, a keynote speech about the 

speaker industry, and an award presentation session. The 

event will offer audio professionals a way to improve their 

skills as well as excellent networking opportunities and a 

small but focused exhibit hall.

The 2011 Winter Symposium’s theme is “Loudspeakers: 

Yesterday, Today and Tomorrow.” Currently confirmed 

panel members—and true industry icons—include Roy 

Allison, Laurie Fincham, Don Keele, and Dr. Floyd Toole, 

who will discuss the art and science of listening as they fill 

us in on the audio history they witnessed and made over 

their careers.

ALMA always offers interesting training courses, and 

this year is no exception. There are three courses to choose 

from: Loudspeaker System Design, How to Listen, and 

Sound Quality of Audio Systems, all taught by experts in 

their subject area.

Peter Larsen of Loudsoft returns to host his popular 

Loudspeaker System Design course which will cover 

driver measurement and selection, theory and practice of 

crossover design, practical crossover design, and a review 

of speaker types, low frequency response, and, new for 

this year will be a section on designing for flat power 

response. Peter Larsen, B.Sc. EE. began his career with 

SEAS in 1974 and was Chief Engineer for Vifa-Speak 

from 1979 to 1987. He also worked for Dynaudio (1987-

1990) and JBL (1993). Since then he has been consult-

ing, specializing in analysis of loudspeakers and manufac-

turing techniques, materials, finite element modeling and 

the development of software tools for modeling speaker 

motors, cones, and enclosures.

Dr. Sean Olive of Harman International is a newcomer 

to ALMA but a well-known scientist to the audio com-

munity from his extensive research and scholarly publica-

tions. Sean will cover why training listeners is necessary, 

and show some case studies where the performance and 

preferences of trained versus untrained listeners were 

compared. He will also conduct some classroom train-

ing using new computer-based listener training software 

called “How to Listen.” The software includes training 

exercises in timbre, spatial, distortion and dynamics and 

automatically calculates performance statistics on the 

listeners. It adapts to the ability of the listener based on 

their performance.
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Sean Olive is Director of Acoustic Research for 

Harman International, a major manufacturer of audio 

products for consumer, pro, and automotive spaces. 

He directs the Corporate R&D group, and oversees 

the subjective evaluation of new audio products includ-

ing Harman’s OEM automotive audio systems. Prior 

to 1993, he was a research scientist at the National 

Research Council of Canada where his research focused 

on the perception and measurement of loudspeakers, 

listening rooms, and microphones. Sean has a Bachelor’s 

degree in Music, and both a Masters and Ph.D in Sound 

Recording.

Prof. Dr. Wolfgang Klippel of Klippel GmBH will 

discuss the evaluation of sound systems based on objective 

measurements, an interesting counterpoint to Dr. Olive’s 

course on trained listening, which is subjective (but not 

arbitrary) by nature. The weak link in the signal chain is 

the speaker and room, so Dr. Klippel models signal distor-

tion by a variety of methods—linear, nonlinear, and time-

variant—with both lumped and distributed parameters. 

New measurement techniques based on those models are 

presented which assess playback systems while reproduc-

ing test signals and music.

The course makes the relationship between symptoms 

and physical causes of the distortion more clear, and 

discusses the impact on the perceived sound quality. This 

knowledge is important for describing loudspeaker drive 

units and complete systems by a comprehensive set of data 

based on a minimal number of measurements. The new 

methods and diagnostic tools are illustrated on drive units 

used in telecom, automotive, and pro applications.

Wolfgang Klippel studied electrical engineering at the 

University of Technology, Dresden, Germany, graduating 

with a degree in speech recognition. He engaged in the 

research of transducer modelling, acoustic measurement 

and psychoacoustics later earning a Ph.D in technical 

acoustics.

After spending a post-doctoral year at the Audio 

Research Group in Waterloo, Canada and working at 

Harman International, Northridge, Calif., he returned 

to Dresden where he founded Klippel GmbH, which 

develops novel kinds of control and measurement systems 

dedicated to loudspeakers and other transducers. He is 

professor of Electroacoustics at the University of Dresden.

Several papers have been accepted for the January 

ALMA event which cover a range of practical and interest-

ing topics to the speaker engineer. Dr. Klippel will present 

“Detection of Air Leaks in  Loudspeaker  Systems.” Air 

leaks around a dust cap and in sealed enclosures generate 

turbulent noise which degrades perceived sound quality, 

as does other irregular distortions such as a voice coil rub 

or buzz. However, air leak noises have low energy and are 

spectrally similar to ambient noise in a production envi-

ronment. Conventional averaging cannot be used since 

the signal is random. This paper presents a novel mea-

surement technique for asynchronous demodulation of 

the turbulent noise, generating the envelope of the noise 

signal containing the fundamental and harmonics of the 
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test stimulus and a way to localize the air leak.

Don Keele will discuss the background and his-

tory of his line arrays based on “Constant Beam-Width 

Transducer” (CBT) technology which he has written 

about in six AES papers. The CBT loudspeaker arrays 

provide exceptional directional control and sound-field 

coverage and can be simply implemented without sophis-

ticated signal processing. The CBT arrays provide a 

broadband 3D sound field that is extremely uniform and 

well behaved with frequency, at all distances from very 

close to far away. The CBT line-array concept dictates 

that multiple identical loudspeakers be placed evenly 

around a circular arc and that frequency-independent 

shading (simple changes in level) be applied to each 

speaker.

Steve Temme, President of Listen, Inc., will present 

the “Practical Implementation of Perceptual Rub & 

Buzz Distortion.” Listen, Inc. researchers have previ-

ously demonstrated how an auditory perceptual model 

based on an ITU standard can be used to detect audible 

rub & buzz defects on loudspeakers using a single 

tone stimulus. In this paper, they will demonstrate a 

practical implementation using a stepped sine sweep 

stimulus and present detailed experimental results on 

loudspeakers and headphones including comparison 

to human listeners. Steve will also explain how this 

approach can be extended to other real-life transducer 

test applications such as tweeters and telephony by 

using different stimuli that help identify other possible 

defect mechanisms.

Miguel Chavez Salas, of Analog Devices, will cover 

Automatic EQ, Crossover, and Alignment of Speaker 

Systems. Analog Devices has design software for 

improving such system designs within their DSP line 

of ICs. The Auto EQ for SigmaStudio is intended 

to reduce design time of a speaker design—allowing 

designers to focus on other important system design 

considerations.

Marshall Buck, PhD., President, Psychotechnology, 

Inc. has published a paper on “A New Beryllium Dome 

Diaphragm for Large Format Compression Drivers.” The 

recent development, testing and manufacturing process 

of a new beryllium compression driver diaphragm yields 

improved performance exhibiting longer life and greater 

reliability. A comprehensive set of tests of beryllium, 

aluminum, and titanium diaphragm compression driv-

ers is described including frequency response, distortion, 

impedance, coherence and wavelet analysis on a 2″ plane 

wave tube. Substantial differences were measured in the 

performance categories, particularly in the frequency 

range above 4kHz.

ALMA will be highlighting and celebrating the accom-

plishments of the industry’s best and brightest with the 

introduction of “The Driver Award” at the gala during the 
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Winter Symposium. The Driver Award will feature three 

levels—platinum, gold, and bronze. The platinum driver 

award will be reserved for Board Emeritus or members 

who have made significant, continued, and sustained con-

tributions to the industry over the lifetime of their career; 

the gold award will be given to a member or institution 

who deserves recognition for a singular and more current 

accomplishment, either within our association or the 

industry; and the bronze driver award will be given for 

accomplishments worthy of recognition to the newest or 

youngest members of ALMA.

The Symposium keynote speaker will be Shawn 

DuBravac, Chief Economist and Director of Research 

for the Consumer Electronics Association, the sponsor 

of the CES. Shawn’s talk will focus on the economics 

of the speaker industry. Further details and the cost of 

these events may be found on ALMA’s refreshed website, 

http://www.almainternational.org. If you are interested 

in the training sessions, consider registering early, as they 

tend to sell out quickly.

Rocky Mountain Audio Fest
The Rocky Mountain Audio Fest (a consumer show) 

will take place at the Denver Marriott Tech Center 

Hotel on October 15-17. Furniture will be removed 

from over 150 of the hotel’s sleeping rooms and manu-

facturers will set up complete stereo systems for attend-

ees to audition. A variety of equipment types will be 

demonstrated, ranging from affordable separates and 

systems to the ultra-expensive high end. In addition 

to the hotel rooms, most of the hotel’s larger seminar 

rooms located on the main floor and mezzanine levels 

will also contain exhibits.

Loudspeaker exhibitors include Anthony Gallo 

Acoustics, Arion Audio, Audioengine, Avalon 

Acoustics, Bamberg Audio, Canton Loudspeakers, 

Classic Audio Loudspeakers, Coincident Speaker 

Technology, Daedalus Audio, DEQX, Dynaudio, 

Fritz Frequencies, Genesis, German Physiks, Green 

Mountain Audio, Holographic Audio Arts, Induction 

Dynamics, Janszen Loudspeakers, LTD., Joseph Audio, 

Jumping Cactus Loudspeakers, Kubotek Corp., Legacy 

Audio, Legend Acoustics, Linkwitz Lab, Madisound, 

Marantz America, MBL of America, McIntosh, Merlin 

Music Systems, Naim Audio, Napa Acoustics, Odyssey, 

OMA, Orca Design & Manufacturing, Parts Express, 

PMC USA, PTE, Quad, RAAL Advanced Loudspeaker, 

RM Associates, Salk Sound, Sanders Sound Systems, 

SEAS, Silverline Audio, Sjofn Hifi, Soundsmith, 

Studio Electric, Tidal Audio, Tyler Acoustics, Uniwave 

Tek, Vandersteen Audio, Vaughn Loudspeakers, Von 

Schweikert Audio, Waterfall Audio, Wilson Audio, and 

Wood Artistry. For more, visit the Rocky Mountain 

Audio Fest website www.audiofest.net.    VC
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Test Bench

Prosound Drivers  
from B&C and Faital
By Vance Dickason

�amples submitted for this month’s Test Bench exami-

nation are both pro sound products. First, from Faital, 

a new 1.4″ compression driver, the HF144 and their 

LTH142 60 × 50 horn. B&C sent their latest 3kW power 

handling 18″ subwoofer, the 18SW100-8.

Faital HF144 and LTH142
Faital’s HF144 (Photos 1 and 2) is an interesting com-

pression driver with several unique features. This includes a 

Ketone polymer diaphragm and a magnet system made up 

of 15 0.75″ diameter neodymium slugs. Throat diameter is 

1.4″ and is coupled to a 65mm (2.56″) diameter voice coil 

wound on a Kapton former with copper clad aluminum 

wire. Other features include a case metal top with ten heat-

sink fins for cooling, and solderable push terminals. The 

horn supplied with the HF144 driver is Faital’s 1.4″ throat 

60 × 50 tractrix flare LTH142.

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 HF144 
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PHOTO 1: Faital HF 144 and LTH142.

PHOTO 2: Faital HF 144.
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mounted on the LTH142 horn and the dashed curve repre-

sents the compression driver without the horn. The minimum 

impedance of the HF144/LTH142 was 7.7Ω and at 4.6kHz.

For the next test sequence, I mounted the HF144/

LTH142 in an enclosure with a 15″ × 14″ baffle and pro-

ceeded 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 compression 

driver/horn combination and shows the sensitivity to be 

about 110dB, as specified in Faital’s published data. The 

SPL profile is a flat ±2.2dB from 550Hz to 10kHz (recom-

mended crossover frequency for the HF144 is a minimum 

of 900Hz with a 2nd-order network). Because the coverage 

of this horn is 60 × 50, you wouldn’t expect much of a dif-

ference in the horizontal and vertical off-axis plots, which is 

indeed true as seen in Fig. 3 for the horizontal orientation 

FIGURE 1: Faital HF144 free-air impedance plot.

FIGURE 2: Faital HF144 on-axis response.

FIGURE 3: Faital HF144 horizontal on- and off-axis frequency response 

(A = 0°; B = 15°; C = 30°; D = 45°; E = 60°).
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FIGURE 4: Faital HF144 vertical on- and off-axis frequency response (A 

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

FIGURE 5: Faital HF144 two-sample SPL comparison.

FIGURE 6: Faital HF144 SoundCheck distortion plots.
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and Fig. 4 for the vertical orientation. Figure 5 gives the 

two-sample SPL comparison, showing both samples to be 

closely matched.

For the remaining battery of tests, I employed the Listen 

Inc. SoundCheck analyzer, ¼″ SCM microphone, and 

power supply (courtesy of Listen Inc.) to measure distor-

tion and generate time frequency plots. For the distortion 

measurement, I used the same baffle as for the frequency 

response measurements, and set the SPL to 104dB at 

1m (2V) 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. 6. 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. 
7 and the STFT (Short Time Fourier Transform) plot in 

Fig. 8.

While I haven’t had a chance to verify this, I have been 

told that the Ketone polymer diaphragm yields a smooth 

subjective performance. For more about this and all the 

other new Faital pro sound products, visit www.faitalpro.

com.

B&C 18SW100-8
B&C’s latest 18″ subwoofer, the 18SW100-8 (Photos 

3 and 4), is an ever so slightly scaled back version of the 

FIGURE 7: Faital HF144 SoundCheck CSD waterfall plot.

FIGURE 8: Faital HF144 SoundCheck Wigner-Ville plot.
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recently released 18SW115-4 featured in the May Test 

Bench column, and has a similar feature set. Using the 

same proprietary cast frame as the 18SW115, and like 

most of B&C’s neodymium motor drivers, it’s obvi-

ous that the frame is very much part of the neo motor 

cooling system. This frame has six double spokes, or 12 

spokes thermally coupled to the large neo ring magnet 

motor structure. Venting is fairly complex and includes 

six 38mm × 8mm vents around the peripheral of the 

base of the frame, an outwardly tapered 35mm to 55mm 

pole vent, plus eight peripheral 10mm diameter vent 

holes on the back of the motor cup, which combine 

to provide substantial air flow throughout the motor 

structure.

The cone assembly consists of a ribbed 18″ cone that 

is coated on both sides plus a large 6.75″ diameter convex 

coated dust cap. This coating (called TWP in the B&C 

literature) is waterproof. Compliance is provided by a triple 

roll coated cloth surround and a double silicone coated 

cloth spider assembly. Coupling the cone assembly to the 

motor is a 4″ (only 0.5″ smaller than the 18SW115) diam-

eter glass fiber split winding voice coil wound with round 

copper wire.

“B” for this 22 lb. pro sound sub is provided by a large 

neodymium ring magnet. Other motor features include a 

T-shaped pole and an aluminum demodulation ring (oth-

erwise known as a shorting ring or Faraday shield). Last, 

the voice coil tinsel wires are connected to a set of chrome 

color-coded push terminals.

Testing for the 18SW100-8 began using the LinearX 

LMS and VIBox to produce both voltage and admit-

tance (current) curves with the driver clamped to a rigid 

test fixture in free-air at 1V, 3V, 6V, 10V, 15V, 20V, and 

30V. Note that the driver remained linear in free air up 

to the 30V sweep and probably would have remained 

linear up to 40V or 50V. Also, you should be aware that 

the LMS oscillator is set to 200Hz and turned on for a 

progressively increasing time period between sweeps, a 

procedure necessary to raise the voice coil temperature 

to the level approximating the 3rd time constant for 

each voltage step. Last, rather than use a delta mass or 

delta compliance test method to determine the driver 

Vas, I use the fixed Mmd supplied by the manufacturer, 

and in this case B&C uses their Klippel analyzer to get 

this data.

Next, I post-processed the 14 550 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 volt-

age curves, imported to the LEAP 5 Enclosure Shop soft-

ware. Because most T/S data provided by OEM manufac-

turers is being produced using either a standard method 

or the LEAP 4 TSL model, I additionally produced a 

LEAP 4 TSL model using the 1V free-air curves. I selected 

the complete data set, the multiple voltage impedance 

curves for the LTD model (see Fig. 9 for the woofer 1V 

free-air impedance curve) and the 1V impedance curves 

for the TSL model in the Transducer Derivation menu in 

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

FS 36.6Hz 34.5Hz 33.6Hz 31Hz 35Hz      
REVC 5.37 5.40 5.37 5.4 5.3    
Sd 0.118 0.118 0.118 0.118 0.121
QMS 5.98 5.73 5.21 4.49 5.9      
QES 0.46 0.44 0.40 0.38 0.4   
QTS 0.43 0.41 0.37 0.35 0.38         
VAS 159.6 ltr 179.4 ltr 190.8 ltr 224.3 ltr 180 ltr     
SPL 2.83V 94.1dB 94.1dB 94.4dB 94.4dB 97.0dB        
XMAX 9mm 9mm 9mm 9mm 9mm    
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FIGURE 9: B&C 18SW100-8 woofer free-air impedance plot.

PHOTO 3: B&C 18SW100-8 front.

PHOTO 4: B&C 

18SW100 back.





24 VOICE COIL

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 B&C 

18SW100 samples.

Overall, the measured data on the two 18SW100-8 

samples were close to the factory published data. Note the 

sensitivity published by B&C is a 1W/1m rating whereas 

the LEAP 5 data is set to 2.83V. Using the LTD data 

for sample 1, I proceeded to set up computer enclosure 

simulations. This included two vented alignments, a 

4.4ft3 QB3 box with 15% fiberglass fill material tuned to 

36.6Hz, and a 5.5ft3 EBS (Extended Bass Shelf ) vented 

alignment enclosure with 15% fiberglass fill material and 

tuned to 37Hz.

Figure 10 displays the results for the 18SW100-8 

in the QB3 and EBS vented boxes at 2.83V and at a 

voltage level high enough to increase cone excursion 

to Xmax + 15% (10.35mm). This produced a -3dB 

frequency of 45Hz (-6dB = 36Hz) for the 4.4ft3 QB3 

enclosure and F3 = 39Hz (F6 = 33Hz) for the 5.5ft3 

EBS vented simulation. Increasing the voltage input to 

the simulations until the maximum linear cone excur-

sion was reached resulted in 124dB at 75V for the QB3 

enclosure simulation and 12.5dB with a 75V input 

level for the larger vented box (see Figs. 11 and 12 for 

the 2.83V group delay curves and the 75V excursion 

curves). The 75V level was chosen as the excursion 

was exceeding the 10.4mm below 30Hz. With 3kW 

nominal power handling, using a 23-30Hz highpass, 

this driver would more likely be thermal limited than 

excursion limited.

Klippel analysis for the 18SW100-8 produced the 

Bl(X), Kms(X) and Bl and Kms symmetry range plots 

given in Figs. 13-16. The Bl(X) curve (Fig. 13) is very 

broad and extremely symmetrical and nearly as good as 

the previously reviewed 18SW115-4. Looking at the Bl 

symmetry plot (Fig. 14), this curve shows small 1.6mm 

of forward (coil-out) offset in the rest position decreas-

ing to about less than 0.3mm forward offset at 4mm 

of excursion, and remains negligible throughout the 

operating range of this driver. Figures 15 and 16 depict 

the Kms(X) and Kms symmetry range curves for the 

18SW100. The Kms(X) curve is also very symmetrical, 

with nearly zero offset at any coil position which is further 

confirmed by the Kms symmetry curve, almost a straight 

line at the zero rest position, again very much the same 

as the 18SW115.

Displacement limiting numbers calculated by the 

Klippel analyzer for the 18SW100 showed that XBl 

at 70% (Bl decreasing to 70% of its maximum value) 

was greater than 12.6mm, and XC at 50% (compliance 

decreasing to 50% of its maximum value) was also greater 

than 14.6mm, which means that the Bl was the limiting 

factor for the prescribed distortion level of 20% for sub-

woofers.

Figure 17 gives the inductance curve L(X) for the 

B&C pro sound subwoofer. Inductance will typically 

increase in the rear direction from the zero rest position 
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FIGURE 10: 18SW00-8 computer box simulations (A = vented 1 at 2.83V; 

B = vented 2 at 2.83V; C = vented 1 at 75V; D = vented 2 at 75V).

FIGURE 11: Group delay curves for the 2.83V curves in Fig. 10.

FIGURE 12: Cone excursion curves for the 75V curves in Fig. 10.

FIGURE 13: Klippel Analyzer Bl (X) curve for the B&C 18SW100-8.
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FIGURE 14: Klippel Analyzer Bl symmetry range curve for the 18SW100-8.

FIGURE 15: Klippel Analyzer mechanical stiffness of suspension Kms (X) 

curve for the B&C 18SW100-8.

FIGURE 16: Klippel Analyzer Kms symmetry range curve for the 

18SW100-8.

FIGURE 17: Klippel Analyzer L(X) curve for the B&C 18SW100-8.
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as the voice coil covers more pole area unless the driver 

incorporates a shorting ring. Because the 18SW100 does 

incorporate an aluminum demodulation ring (shorting 

ring) in the motor assembly, there is only an extremely 

minor change in inductance, about 0.1mH, from Xmax 

in to Xmax out.

Like the 18SW115-4, the 18SW100 is a subwoofer 

intended primarily for frequencies below 100-150Hz, 

so I dispensed with the SPL measurements. However, 

Figure 18 gives the factory SPL curve, and obviously 

you could cross over the product higher than 100Hz. 

Without the off-axis response it’s not possible to know 

exactly what that frequency would be, but probably 300-

500Hz would be appropriate.

Because I decided not to perform SPL measurements, 

I then moved on to the last group of tests which I per-

formed using the Listen Inc. SoundCheck analyzer and 

SC-1 microphone (courtesy of Listen Inc.) to measure 

distortion, and again, because we are not dealing with 

frequencies much above 100Hz as a subwoofer, I also 

did not use Listen Inc’s. SoundMap software for time 

frequency presentations. Setting up for the distortion 

measurement consisted of mounting the woofer rigidly 

in free-air and setting the SPL to 104dB at 1m (13.1V) 

using a noise stimulus (SoundCheck has a software 

noise generator and SPL meter as two of its utilities), 

and then measuring the distortion with the Listen Inc. 

microphone placed 10cm from the dust cap. This pro-

duced the distortion curves shown in Fig. 19 for the 

woofer.

Like the 18SW115, the 18SW100 is a well-crafted 

design and is an extremely robust 18″ woofer. 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

FIGURE 18: B&C 18SW100-8 factory on-axis frequency response.
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Sample Submission for Test Bench
Test Bench is an open forum for OEM driver manufacturers 
in the industry and all OEMs are invited to submit samples 
to Voice Coil for inclusion in the monthly Test Bench column. 
Driver samples can be for use in any sector of the loudspeaker 
market including transducers for home audio, car audio, pro 
sound, multimedia, or musical instrument applications. While 
many of the drivers featured in Voice Coil come from OEMs 
that have a stable catalog of product, this is not a necessary 
criterion for submission. OEM manufacturers are encouraged 
to send samples of woofers, midranges, or tweeters they think 
are representative of their work. However, please contact Voice 
Coil Editor Vance Dickason prior to submission to discuss 
which drivers are being submitted. Samples should be sent in 
pairs and addressed to:

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

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

FIGURE 19: B&C 18SW100-8 SoundCheck distortion plot.
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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 electrical-signal processing systems and HO4R 

for international patents. This also includes new 

patent applications that are published in the Patent 

Application Journal.  

Bass Sound Box with Linkage of 

  Multiple Resonance Points

Patent Number: CN1917716 (China)

Inventors: Xu Yaozhong [China]

Assignee: Xu Yaozhong [China]

Filed: August 16, 2005

Published: 2007-02-21

International Class: H04R1/28, 5 Claims, 9 drawings

Reviewer Comments 
While pursuing a patent search for a new type of 

subwoofer system I have in development, I came 

across an interesting Chinese application for a similar 

device. This woofer system has numerous embodi-����������������	
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ments, but the core concept is that of a singular 

woofer motor structure that is connected to a second 

passive diaphragm to be able to realize a woofer sys-

tem that can have four diaphragm surfaces drive four 

separate, parallel Helmholtz chambers to achieve a 

bandpass woofer system that has four resonant tun-

ings with four frequencies with reduced diaphragm 

excursion and increased output. The first active 

woofer includes a vented pole piece that has a diam-

eter sufficient in diameter to include a rigid rod that 

connects the active woofer diaphragm to a second 

“passive” diaphragm that allows the energizing of two 

additional chambers.

Theoretically, this architecture can make for an 

effective, high output system with reduced cone excur-

sion, but it is difficult to realize. The main difficulty 

is due to the requirement for the connecting rod to 

operate through at least one wall of the enclosure. It 

must have a substantially sealed transition through 

the enclosure wall, while also minimizing resistive 

losses while moving within some form of bearing or 

sealed washer isolation assembly. This type of sealed 

wall penetrating rod structure has been developed 

many times in prior art systems, such as the original 

Heil woofer system of the 1970s, and most recently 

the Tymphany LAT (Linear Array Transducer) multi-

diaphragm device.

Besides the frictional or leakage losses at the through-

hole point, there is also the problem of back-force from 

the rod causing rocking in the voice coil during large 

excursions.

Assuming the above mentioned difficulties (along 

with many other pesky issues) are solved, the system 

has the potential to realize high output while main-

taining reduced cone excursion over a broad band of 

frequencies.

It will be interesting to see whether a commercial prod-

uct is realized and brought to the market by the inventors. 
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Considering that it was filed five years ago and has not 

yet appeared suggests that there just may be a few little 

wrinkles remaining to be worked out.

LOUDSPEAKER

Patent Number: US 7,558,395

Inventor: Philip Derek Eduard (Amsterdam, NL)

Assignee: Alcons Audio B.V. (Zwaag, NL)

Filed/Priority Date: March 03, 2004

Granted: July 7, 2009

US Class: 381/338, 4 Drawings, 7 Claims

INDEPENDENT CLAIMS
“1. A loudspeaker comprising a housing provided 

with a magnet unit that generates a magnetic field and 

a flexible membrane which is mounted in a frame and 

which is provided with an electrical conductor arranged 

in a pattern on a central part of the membrane, which 

membrane is positioned in the magnetic field in such 

a manner that a force is exerted when current is fed 

through the conductor pattern on the membrane, 

which force is capable of setting the membrane in 

motion so as to produce sound, said conductor pat-

tern being provided on the membrane in at least two 

spaced-apart vibrating regions, the loudspeaker being 

provided with at least two sound channels each extend-

ing between one of said electrical conductor patterns 

in each of the vibrating regions and the outer side of 

the housing, wherein the central axes of the at least 

two sound channels, which are located between the 

outer wall and the inner wall of each channel, incline 

toward each other over a particular distance from the 

membrane.”

REVIEWER COMMENTS 
Disclosed is a planar magnetic loudspeaker compris-

ing a main housing that incorporates a planar film 

membrane diaphragm, with an electrical conductor 

arranged in a pattern on the diaphragm in two spaced-

Multi Media Manufacturer
PO Box 876, Peterborough, NH 03458-0876 USA
Phone: 603-924-9464  Fax: 603-924-9467 
info@multimediamanufacturer.com
www.multimediamanufacturer.com

Free to qualified industry 
personnel worldwide!

To subscribe, go to 
www.multimediamanufacturer.com 
and click on Subscribe. Your qualified  
subscription begins with the next issue.

Or call 
1-888-924-9465 
to find out more about the new digital magazine.

NOW AVAILABLE IN A  
DIGITAL EDITION

FIGURE 1: Patent number CN1917716. 
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apart vibrating regions, three rows of magnets on the 

front side of the diaphragm and three rows of rectan-

gular bar magnets on the back side of the diaphragm, 

the device operating as a so-called push-pull planar 

magnetic transducer. The loudspeaker is provided 

with at least two sound channels extending from the 

two vibrating regions, through the open spaces on 

each side of the center row of the three rows of mag-

nets and exiting the front side of the housing. This 

has become a standard format in the world of planar 

magnetic transducers, particularly high output planar 

magnetic transducers that are used in the professional 

audio market.

In exchange for greater focusing of the fringe flux 

of the magnetic fields, and increased efficiency com-

pared to a single-ended planar magnetic device, this 

layout requires that the waveforms generated by the 

diaphragm exit through two spaced apart “tunnels” on 

each side of the center magnet, with the spaced apart 

relationship of the two apertures being at least as wide 

as the center magnet.

While the problems associated with this dual aper-

ture exit from the diaphragm can be minimized in the 

lighter duty consumer designs, with smaller magnetic 

structures, the magnet sizes required to be competitive 

with compression drivers in the Pro market is substan-

tial, even with high energy neodymium bar stock, and 

therefore can cause a non ideal acoustic path to the 

environment external to the device.

The core invention of the patent is essentially the 

inclusion of an additional structure that guides the two 

sound channels each extending from one of the electri-

cal conductor patterns in each of the vibrating regions 

on the diaphragm, through the magnet structure to 

the outer side of the housing, wherein the central axes 

of the at least two sound channels exit and the inner 

wall of each channel, incline toward each other over a 

specified distance from the membrane, converging the 

two channels into a single channel. Ultimately, it is a 

form of phase plug converging multiple sources into a 

single in-phase exit. This has value in minimizing off-

axis lobing and widening dispersion due to the single 

source having reduced width compared to multiple, 

spaced sources. Additionally, this waveguide/phase 

plug is used to couple the output of the two space 

sources into the throat of a horn to increase output and 

control directivity.

The application of this type of structure works well 

and solves the problems as intended. This has been 

shown to be the case by much earlier works of many 

loudspeaker engineers, including work done in the 

early 1990s by Cliff Henricksen, modifying the large 

area full-range ribbons while at the US Sound division 

of Carver Corporation (now at Bose Corporation). 

Additional disclosures can be found in earlier work 

done in Japan. Whether or not it is novel, it is a very 

effective improvement to push-pull planar magnetic 

devices. VC

ENGINEERED 
TO  PERFORM...

...THE BEAUTY 
OF MUSIC.
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Industry Watch
By Vance Dickason

� t is with great sad-

ness that I must 

report that Eugene 

“Gene” Czerwinski 

(Photo 1), the founder 

of Cerwin-Vega (www.

cerwinvega.com) in 

1954, passed away 

August 6 at the age of 

83. Initially an aero-

space engineer, Czerwinski founded the company as Vega 
Associates in the mid-1950s, soon moving into ampli-

fiers and speakers for home use, based around solid-state 

technology, including the world’s first solid-state ampli-

fier, rated at 125 RMS, in 1957.

As rock n’ roll took off in the 1960s, the company 

began supplying sizable loudspeakers to companies such 

as Fender and Vox. The 1970s found Cerwin-Vega 

working with name acts such as The Rolling Stones, 

The Boomtown Rats, David Bowie, Peter Frampton, 

and Emerson, Lake & Palmer. The company also won 

an Oscar® (“Special Technical Achievement”) in 1974 

PHOTO 1: Gene Czerwinski.
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for its work developing “Sensurround,” a sound format 

developed for the disaster epic Earthquake. Cerwin-Vega 

produced large bass cabinets whose aim was to shake the 

movie theater, adding to the intensity of the earthquake 

on-screen.

The following was written by Drew Daniels for Mix 

Magazine (http://mixonline.com): “Let it be known 

that Gene was an engineer’s engineer. His mastery of 

solid state, AC, DC, electromagnetics and thermody-

namics was top flight. It was routine for Gene to draw 

an amplifier schematic on one side of an A size quadrille 

page using only a slide rule and some reference books 

and charts. He would simply hand me the sheet of 

paper and say, “Go build this.” The designs included a 

small tri-filar transformer between the front-end gain 

stage and the output stage. The transformer was based 

around a standard core and bobbin, and the instruc-

tions to use two gauges of wire, to start all three wind-

ings together and stop the primary at so many turns, 

continuing the secondaries to a final number of turns. 

The thermistors were the only components purchased 

new. Gene would hold a power transformer in his hand 

and declare, “This should be good for about 160 watts,” 

and within a percent, the amp’s output power would 

track his prediction. These amplifiers worked every 

time, and rarely even needed tweaking of the bias pots. 

I still consider that feat amazing inasmuch as it required 

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

Ferrotec’s success rate is unmatched—Ferrotec® audio fluids stay in the air gap of 
speakers better, offering a host of benefits.

© 2007 Ferrotec (USA) Corp. Ferrotec, Ferrosound and the Ferrotec logo are registered trademarks of the Ferrotec Corporation.

With standard and custom options that optimize viscosity and magnetic properties for 
most speaker sizes and configurations, Ferrotec can work with you to specify the right 
solution for your unique requirements. 

To learn more about Ferrosound solutions, visit our website at www.ferrotec.com or 
call us at 800-258-1788. 

• Higher speaker production yields
• Extended speaker life

• Superior sound quality
• Reduced power compression

Ferrofluid

Voice Coil

30 years and millions of speakers later,
customers still depend on Ferrotec 

Using Ferrofluid to fill air gaps 

in speakers, centers the assembly 

and reduces the need for tight 

tolerances. Ferrofluid also acts 

as a vibration damper and an 

excellent heat dissipation medium. 

®
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such a deep and innate understanding of the amplifier 

circuit, topology and little peculiarities, like thermal 

behavior.”

During Gene’s earlier aerospace career at Bendix, 

he built some of the first solid-state power amps, one 

of which he described as an all-germanium 20,000W 

pulse amp used for SONAR buoys towed by helicopter. 

He loved to relate the tale of the helicopter pilot who 

tested the SONAR buoy the first time out. The amplifier 

pulse drew so much alternator power that the helicopter 

dropped 10′, scaring the hell out of the pilot and causing 

the instant re-design of the amplifier with an added large 

capacitor bank to store up and supply the power for the 

pulses.

Gene also knew all the things I later heard repeated 

by engineers at JBL, where I went to work in the late 

70s; such as line array physics, infinite line arrays, 

bass coupling characteristics, tuned pipe and horn 

acoustics, the psychoacoustics of music and musical 

and auditory illusions, and on and on—a complete 

intellect.

Czerwinski sold Cerwin-Vega in 2002 to the 

Stanton Group, which moved it to Florida. Current-

day CEO, Timothy Dowart, said, “On behalf of 

Cerwin-Vega and the Stanton Group, we would like to 

express our sadness on the passing of Gene Czerwinski, 

the founder of Cerwin-Vega. Gene’s original and 
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In Canada:
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The New ND Series
High-Excursion Drivers

For more information visit
daytonaudio.com    

The compact and effi cient ND Series 

combines a low-distortion Neo-Sym™ 

motor with a rigid yet lightweight 

aluminum diaphragm, yielding 

impressive high-impact audio 

reproduction. 3-1/2", 4", and 5-1/4" 

versions are available, in 4 ohm 

and 8 ohm impedances.
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inspired work in the development of audio technology 

has been responsible for some of the greatest achieve-

ments in the industry. These innovations continue to 

entertain and enthrall people all over the world. His 

work inspired performers to be their best, and gave 

music fans the tools they needed to get the most out 

of recorded music. He leaves a lasting legacy for all of 

us at Cerwin-Vega to live up to. Gene Czerwinski’s 

passing is a great loss and we wish to extend our sin-

cerest condolences to his family and friends.” He will 

be missed.

Nortek (http://nortek-inc.com), parent of multiple 

residential and commercial system suppliers, returned 

to profitability in its second quarter but still posted a 

net loss in its first half. For the second quarter, ended 

July 3, sales rose 4.3% from the year-ago period to 

$509 million, with first-half sales rising 1.4% to $940 

million. Net earnings for the quarter hit $300,000 

compared with a year-ago net loss of $245.4 million. 

For the half, the company posted a net loss of $13.1 

million compared with a year-ago net loss of $278.1 

million. Operating earnings, on the other hand, hit 

$27.1 million in the quarter compared with a year-

ago loss of $215.7 million. Operating earnings for 

the half hit $31.3 million compared with a year-ago 

operating loss of $201.1 million. The company didn’t 

break out sales and profits by residential or commer-

cial use. 

Specially formulated for polycarbonate, the new Esoteric 3D-X is designed 

to dramatically enhance surface transmittance and refractive characteris-

tics of CDs and DVDs. It also protects discs from common contaminants 

such as oils from your hands and accidental contact with water.

When a disc is treated with Esoteric 3D-X, an optical coating is created 

that acts similarly to the lens coating of a fine camera. The optical signal-

to-noise ratio is improved, and there is less jitter in the original datastream 

off the disc causing less frequent activation of your player’s error-cancella-

tion circuitry.

Although not designed to restore damaged discs, it will clean mild filth 

and most previously applied coatings from CDs, DVDs, and most SACDs. 

Available in a  4 oz. standard kit featuring a handy metal carry case. In-

cludes disc enhancer cream, non-latex applicator sponges, lint-free optical 

quality polishing pads, and a plastic box to hold applicator sponge when 

not in use. Also available in 2 oz. mini kit packaged in a cardboard box.

Old Colony Sound Laboratory  PO Box 876   

Peterborough NH 03458-0876 USA
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Toll-free: 888-924-9465   
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Late last year, a US Bankruptcy Court approved 

Nortek’s prepackaged Chapter 11 filing, eliminating 

about $1.3 billion out of a total $2.05 billion in debt. 

Nortek’s brands market residential and commercial ven-

tilation and HVAC systems as well as residential tech-

nology, convenience, and security products. The com-

pany’s residential brands include Niles Audio, Xantech 
Elan Home Systems, Gefen, Omnimount, Panamax, 

SpeakerCraft, and others.

The AVC Group (www.theavcgroup.com), mar-

keter of the Aton, Elan Home Systems, Niles Audio, 

Sunfire, and Xantech brands, has opened 35,000 

ft2 North American headquarters in Carlsbad, Calif. 

The facility, at 1969 Kellogg Ave., will handle all 

administration, finance, sales, marketing, and support 

operations for the brands, according to Mark Terry, 

president of AVC Group. Research and development 

offices will be maintained in Lexington, Ky., and 

Marblehead, Mass. 

Operational brand facilities in Miami; Lexington, 

Ky.; Sylmar, Calif.; and Snohomish, Wash., will be 

closed by the end of the year. Once the relocation is 

completed, it is expected that the AVC Group will 

initially employ a total of 120 people between its 

facilities in Carlsbad, Marblehead, and Lexington. 

Terry emphasized that while this new business model 

shares many support resources, separate sales, train-

ing, customer service, and product teams will remain 

dedicated to each brand. According to Terry, “The 

move to a new centralized corporate headquarters will 

dramatically strengthen long-term inter-brand collab-

oration, while significantly improving the operational 

efficiencies of the group. This is a move that will bet-

ter enable our brands to develop the next-generation 

of complementary audio, video, and control system 

solutions that bring new value and new opportunities 

to our dealers in both the residential and commercial 

markets.” 

AuraSound Inc. (www.aurasound.com) has com-

pleted its acquisition of substantially all of the business 

assets and certain liabilities of ASI Holdings Limited, 

a Hong Kong corporation (“ASI Holdings”) and its 

wholly owned subsidiary, ASI Audio Technologies, 
LLC, an Arizona limited liability company (“ASI 

Arizona”). Simultaneous with the closing of the ASI 

transaction, the company named Harald Weisshaupt 

as the new President and CEO, effective immediately. 

Weisshaupt was previously president and founder of 

ASI and has 20 years of management experience 

leading both multi-national companies and start-ups. 

Weisshaupt was also appointed to serve as a mem-

ber of AuraSound’s board of directors. Arthur Liu, 

AuraSound’s prior Chairman and CEO resigned effec-

tive with the closing of the ASI transaction. Earlier this 

year, GGEC, Guangzhou, China, became the majority 

stockholder of Aurasound.

Circuit City and its creditors have apparently cleared 

the way to settle claims from the chain’s 20-month-old 
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FINESPL™ 
Loudspeaker measurements in any room

1 license = $ 300.00

www.loudsoft.com

Other features:
• Acoustic auto-delay

• Room measurements:

     1/3 – 1/2 - 1/1 octave smoothing

• Compare and save SPL curves

• Print of all curves and data

• Export to all X-over programs

• Microphone calibration

Thiele/Small parameters
Impedance with phase

Room responses

SPL + phase with your PC soundcard
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bankruptcy filing. According to the Richmond-Times 

Dispatch, the two sides ironed out their differences over 

how the creditors will be paid during a court-ordered 

mediation session in late July.

Harman International Industries (www.harman.

com) said net sales increased 18% to $3.4 billion 

for the fiscal year, ended June 30. The company 

also reported its fiscal fourth-quarter results. On a 

GAAP (Generally Accepted Accounting Principles) 

basis, operating profit from continuing operations 

was $86 million, compared with an operating loss of 

$504 million in fiscal 2009. Excluding non-recurring 

items, annual operating profit from continuing opera-

tions was $116 million, compared with a non-GAAP 

operating loss of $86 million in the prior year, it said. 

Net sales for the quarter, also ended June 30, were 

$851 million, an increase of 29% compared with the 

prior-year period. They increased by 35% when foreign 

currency translation is excluded.

Fourth-quarter operating income was $26 million, 

an improvement of $109 million versus a prior year 

loss of $84 million. Excluding non-recurring items, 

operating profit from continuing operations in the 

fourth quarter was $30 million, compared with a 

non-GAAP operating loss of $35 million in the same 

period last year. In conjunction with its earnings 

statement, Harman announced it had been awarded 
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a multiyear contract to supply integrated infotain-

ment systems for Chrysler Group and Fiat vehicles 

sold worldwide. The new award is based on Harman’s 

scalable, next-generation infotainment platform and 

includes advanced connectivity, integrated onboard 

navigation and audio tuning capabilities, the company 

said in a statement.

For the quarter and full fiscal year, Harman’s con-

sumer division posted worldwide sales gains and a 

narrower operating loss. Fourth-quarter sales rose 

15%, including the effects of currency fluctuations, 

to $81 million, and the division’s operating loss nar-

rowed to $11 million from $15 million. For the full 

year, sales rose 5%, including currency fluctuations, to 

$373 million, and the operating loss narrowed to $5 

million from $49 million. Full-year gross margin rose 

on a non-GAAP basis by 26.6%, up by 3.3 percentage 

points.

In the fourth quarter, consumer division SG&A 

expenses rose on a non-GAAP basis to $26 million from 

the year-ago $23 million, “primarily due to investments 

in advertising and marketing-related activities,” the com-

pany said. The division launched 88 new products in 

the fiscal year, supported by ads in such magazines as 

Esquire, Rolling Stone, Modern Luxury, Fast Company, 

and Dwell. One of the division’s most successful launches 

was JBL’s MS-8 aftermarket digital processor for the car. 
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The processor connects to OEM and aftermarket head 

units to tune a sound system to a particular car’s interior 

acoustics.

Logitech International (www.logitech.com) 

announced strong year-over-year sales that resulted 

in a $20 million net profit in the first quarter of fis-

cal 2011. Sales reached $479 million, up 47% from 

$326 million in the same quarter last year. Excluding 

the unfavorable impact of exchange rate changes, 

the company said sales increased by 50%. Operating 

income was $12 million, compared with an operating 

loss of $35 million in the same quarter a year ago. Net 

income was $20 million, compared with a net loss one 

year ago of $37 million. Gross margin was 35.3%, up 

from 23.9% in last year’s Q1. Retail sales grew by 39% 

year over year, with sales up by 66% in the Americas, 

24% in Asia, and 21% in EMEA. OEM sales increased 

by 38%.

The consumer electronics industry will exceed initial 

revenue projections for 2010, the Consumer Electronics 
Association (CEA, www.ce.org) said as part of its 

sales forecast. The US Consumer Electronics Sales and 

Forecast, released semiannually by CEA, projected 

growth of 3% over 2009, up from the original projection 

of 0.3%, and overall shipment revenues of $174.9 billion 

in the US. It also predicted industry shipment revenues 

will climb 4% to reach an all-time high of more than 

$182 billion by 2011. According to CEA, much of the 

growth can be attributed to a handful of product catego-

ries—3DTVs, smartphones, Blu-ray players, e-readers, 

and tablets.    VC

Voice Coil News

Harman International introduces two 5.1-channel 

home entertainment solutions, the HKTS 20 and 

HKTS 30. Featuring a 200W powered 8″ subwoofer 

and five two-way loudspeakers, these systems also 

include four voice-matched, two-way satellite loud-

speakers, video-shielding, and a music-sense trigger. 

The HKTS 30 incorporates a dual 75mm mid-

range configuration, while the HKTS 20 uses a 

single midrange. For more information, go to www. 

harmankardon.com.

The TH-118, from Danley Sound Labs (www.

danleysoundlabs.com), is a tapped horn subwoofer that 

delivers flat, low, and powerful bass from relatively light-

weight, compact enclosures. Modifying the company’s 

TH-115 subwoofer with an 18″ driver, the TH-118 

comes in a 4Ω or 8Ω model. Both versions deliver 146dB 

at 134Hz with input power rates of 1800W continuous 
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and 3600W program. With sensitivities of 114dB and 

111dB at 134Hz for the 4Ω and 8Ω models, respectively, 

both units output from 40 to 250Hz with only 3dB of 

deviance. 

In new product news from FaitalPRO, the HF144 

is a high-frequency compression driver with a 65mm 

voice coil, 2.5″, 1.4″ mouth, and a Ketone Polymer 

dome diaphragm. It is provided with an annular phase 

plug, and has dynamic range of 110dB and frequency 

response extending from 0.7-18kHz. With extended 

response up to 18kHz and minimum crossover fre-

quency equal to 900Hz, the HF144 uses 80W nominal 

power and is very light. A second version of this driver, 

the HF204, has a 2″ exit, and withstands 80W nomi-

nal power and is characterized by 109dB efficiency and 

50Hz to 18kHz frequency range. For more, visit www.

faitalpro.com
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- Custom coils available in:
 Multi-layer wire configurations
 Multiple lead configurations
 Round and Flat Wire
 Custom lead-out attachments

 Free standing coils
 Multiple wire types
 Bifilar or Edgewound
 Custom bobbin wound coils

- High temperature adhesive coated Copper and Aluminum wire in  
  round and flat sizes. CCAW wire available in round sizes.

- Adhesive coated custom cut forms and Collars.

- Custom slit rolls of Form and Collar material available coated or uncoated.

8940 North Fork Drive, North Fort Myers, Florida 33903
Phone (239) 997-3860 Fax (239) 997-3243

For samples, information, or a quotation, please contact Jon Van Rhee at jon@precisioneconowind.com

Visit us on the web at www.precisioneconowind.com

- Highest quality domestic or imported coils.

SPECIALIZING IN high-temperature edge-wound 
and multiple layer flat-wound coils for the pro  

audio, home theater, and automotive aftermarket

HF144 HF204
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CE Industry Career Center 
Looking to hire? Post your CE job on the CE Industry 

Career Center and reach qualified industry professionals. 

Register as a CEA member and save! You can: 

1. Create your CE Industry Career Center account—

CEA members, remember to click “yes” to member status 

for your discount

2. Post your CE jobs

3. Browse professional profiles

For more, see www.ce.org.

austriamicrosystems released the AS3410 and AS3430 

Active Noice Cancelling ICs, fully analog devices used 

to enhance speech or music intelligibility by reduc-

ing low-frequency noise on the receive path. The 

AS3410 is suited for feed-forward topology enabling 

small, cost-effective solutions targeting on-ear and 

in-ear devices, and is available in a 24-pin 4 × 4mm 

QFN package. Housed in a 32-pin 5 × 5mm QFN 

package, the AS3430 addresses feedback topologies 

resulting in end products with superiour noise can-

celling capabilities and a more complex design. Both 

units operate from a 1.0 to 1.8V supply over a tem-

perature range of –20 to +85° C, and include mike 

preamps, filter op amps, LED driver, and mike gain 

calibration. For further information, please visit www. 

austriamicrosystems.com/ANC.

New from TB-speaker (www.tb-speaker.com) are a num-

ber of full-range models, ranging from 3″ to 6.5″ (W3-

1878-3″, W4-1879-4″, W5-1880-5″, and W6-1916-

6.5″), featuring underhung design, multi-neo magnet, 

all in a die-cast basket. They also include low harmonic 

W3-1878 W4-1879
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distortion, microphone shape phase plug to help with 

dispersion, and a bamboo fiber filled paper cone. The 

W6-1914S is a 6.5″ midrange, with a flat aluminum 

sandwich cone, extremely wide dispersion, and 2.5″ voice 

coil. 

Fisnar Inc. presents its 500 Series Dispensing 

Components brochure, which includes a new series of 

Micron-S precision needle nozzles for positive displace-

ment and automatic dispensing. A new brand of bench 

dispensing aids, PolySpense products have new ideas 

in dispensing bottles and disposable accessories, which 

assist in the safe handling of volatile liquids. Other prod-

ucts in the brochure are new dipit™ touch pumps, flux 

pens, and bottles. To receive this free brochure, contact 

dbeutel@fisnar.com.

Audio Amateur Inc. Phone: 603-924-9464 Fax: 603-924-9467 custserv@audioxpress.com

To subscribe to the 2010 Sourcebook Digital call 
1-888-924-9465 or visit www.audioxpress.com 
to start your subscription today!

NEW! 
THE 2010 LOUDSPEAKER  
INDUSTRY SOURCEBOOK 
is available on-line by subscription!

W5-1880 W6-1916

W6-1914S
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Belden has recently released a new line of Compression 

Connectors, with fine-tuned tolerances to ensure max-

imum signal reliability and performance. Ensuring 

a secure, positive compression, the Compression 

Connector Tool results in quicker installations. These 

solutions include an ergonomically designed tool with 

increased strength and durability, and two stripping 

tools (one for standard cable, and a lighter model for 

more delicate cable). For more information, visit www.

belden.com.    VC
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