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131st AES Convention NYC
This year’s AES Convention will be held, as it is 

every other year, at the Jacob K. Javits Convention 
Center in New York City, New York. Dates for this 
year’s Convention/Trade Show are October 20–23, 
2011. As with all AES conventions, this one prom-
ises to have a lot of information for the loudspeaker 
industry. Between workshops, master classes, live 
sound sessions, and paper presentations, there will be 
an enormous amount of information available to the 
loudspeaker engineering community. Paper presen-
tations of particular interest to the industry at this 
year’s convention include the following. (Please note 
that some paper presentation descriptions were not 
available when Voice Coil went to print.)

The following Live Sound Seminars will take place:

DSP Algorithms—Chairman: Rich Frembes, 
Fulcrum Acoustics: It’s not talked about often, but 
almost no two brands of digital loudspeaker proces-
sors use the same filter definitions. As a result, there 
is no such thing as a cross-platform, DSP agnostic, 
optimal crossover setting. This panel looks at how 
to create a precise set of crossover and equalization 
filters for the best loudspeaker performance despite 
so much variability in DSP filter shapes. DSP engi-
neers and loudspeaker experts talk filter definitions, 

1

New FINE Hardware USB 

FFT Analyzer, p. 14

Drivers on the Test Bench, p. 18
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tips on DSP settings conversion, and the need for a 
loudspeaker filter definition standard.

Subwoofer Arrays and Beam Steering: Nothing seems 
more topical than the control of low-frequency energy 
via array design. The problem of excess low-frequency 
energy will be addressed with subwoofer and array 
design, placement, and DSP control. The methods of 
achieving good coverage for the audience and elimi-
nating bass build up on stage or other areas will be 
discussed.

 Production Wireless Systems Practical Applications 
and Practices—Chairman: James Stoffo: One of the 
prime RF coordinators in the industry, James Stoffo 
will moderate a panel of leading manufacturers in a 
discussion of RF techniques and best practices. Topics 
will include proper radio spectrum band planning, 
antenna specification and techniques, proper audio 
gain staging, scanners and analyzers, wireless accesso-
ries, squelch threshold, RF war gaming, and tips and 
tricks for maximum success.

The following Master Class is scheduled:

Human Hearing 101—How it Works (The Short 
Version)—Presenter: Jim Johnston, DTS, Inc.: In this 
class, a variety of subjects will be discussed at a con-
ceptual level, from head-related transfer functions to 
the actual filters implemented in the human cochlea. 
Along the way, loudness vs. intensity, the law of the 
first wave front, localization, auditory masking, and 
the effects of attention and inter-sensory interaction 
will be discussed. For each subject, an example will be 
given. For one or two of the subjects, a demonstration 
may be provided. When you are done with this class, 
you will have an understanding of how the ear does 
frequency analysis, and the way that affects everything 
else that relates to the human auditory system, from 
localization, through masking, to the absolute thresh-
old of hearing. In addition to the above, issues of 
envelopment, direct vs. diffuse sensation, and spatial 
perception will be discussed as time allows.

The following Paper Presentations will take place:

Accurate Acoustic Modeling of Small Rooms—Holger 
Schmalle, AFMG Ahnert Feistel Media Group - Berlin, 
Germany; Dirk Noy, WSDG Walters-Storyk Design 
Group - Basal, Switzerland; Stefan Feistel, AFMG 
Ahnert Feistel Media Group - Berlin, Germany; 
Gabriel Hauser, WSDG Walters-Storyk Design 
Group - Basal, Switzerland; Wolfgang Ahnert, AFMG 
Ahnert Feistel Media Group - Berlin, Germany; John 
Storyk, WSDG Walters-Storyk Design Group - Basal, 
Switzerland: Modeling of sound reinforcement sys-
tems and room acoustics in large- and medium-size 
venues has become a standard in the audio industry. 
However, acoustic modeling of small rooms has not 
yet evolved into a widely accepted concept, mainly 
because of the unavailable tool set. This work intro-
duces a practical and accurate software-based approach 
for simulating the acoustic properties of studio rooms 
based on FEM. A detailed case study is presented and 
modeling results are compared with measurements. It 
is shown that results match within given uncertainties. 
Also, it is indicated how the simulation software can be 
enhanced to optimize loudspeaker locations and place 
absorbers and diffusers in order to improve the acoustic 
quality of the space and thus the listening experience. 

MTF-Based Loudspeaker Optimization Objective 
Functions—Andrew Christian

An Approach to Small Size Direct Radiation 
Transducers with High SPL—Jose Martinez, Acústica 
Beyma, S.L. - Valencia, Spain; Enrique Segovia, Obras 
Públicas e Infraestructura Urbana - Alicante, Spain; 
Jaime Ramis, Ingeniería de Sistemas y Teoria de la 
Señal - San Vicent del Raspeig, Spain; Alejandro Espí, 
Acústica Beyma, S.L. - Valencia, Spain; Jesús Carbajo, 
Ingeniería de Sistemas y Teoria de la Señal - San 
Vicent del Raspeig, Spain: This work analyzes some 
of the issues related to small size, direct-radiation 
loudspeakers design and aims to achieve high SPL 
using this kind of loudspeaker. In order to reach it, 
large diaphragm displacements are needed. Structural 
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dynamic behavior of the moving assembly must be 
emphasized. With the aid of a numerical model imple-
mented with finite elements, it is possible to quantify 
the influence of changing the number of folds in the 
suspension (spider), the distance between spiders, and 
the effect of unbalanced forces inherent to the loud-
speaker construction. Numerical model predictions 
are compared with experimental results having as ref-
erence a six-inch loudspeaker development. 

Delay Compensation in Multi-Way Speaker Designs—
Is the Ruler Measurement Enough?—Bogic Petrovic

A Novel Sharp Beam-Forming Flat-Panel Loudspeaker 
Using Digitally Driven Speaker System—Mitsuhiro 
Iwaide, Akira Yasuda, Daigo Kuniyoshi, Kazuyuki 
Yokota, Moriyasu, Yugo, Kenji Sakuta, Fumiaki 
Nakashima, Masayuki, Yashiro, Michitaka Yoshino, 
Hosei University - Koganei, Tokyo, Japan:  In this 
paper, the presenters propose a beam-forming speaker 
based on a digitally-direct driven speaker system 
(digital-SP); the proposed speaker employs multi-bit 
delta-sigma modulation in addition to a line speaker 
array with flat-panel loudspeakers (FPLS), and a delay 
circuit. The proposed speaker can be realized only 
by D flip-flops and digital-SP. The sound direction 
can easily be controlled digitally. All processes can be 
performed digitally without the use of analog com-
ponents such as power amplifiers, and a small, light, 

thin, high-quality, beam-forming speaker system can 
be realized. The prototype is constructed using an 
FPGA, CMOS drivers, and a line FPLS array. The 
20-dB attenuation for 20° direction is measured. 

The Influence of the Directional Radiation Performance 
of the Individual Speaker Module, and Overall Array, 
on the Tonal Balance, Quality and Consistency of 
Sound Reinforcement Systems—Akira Mochimaru, 
Paul Fidlin, Soichiro Hayashi, Kevin Manzolini, 
Bose Corporation - Framingham, MA, USA:  Room 
acoustic characteristics, such as reflections and rever-
beration, often change the performance of speaker 
systems in a room. It has always been challenging to 
maintain the tonal balance of a single speaker mod-
ule when multiple modules are used to form speaker 
arrays. 

Both phenomena are unique to sound reinforcement 
speakers and are mainly determined by a combina-
tion of the radiation characteristics of an individual 
speaker module and the interactions between mod-
ules, known as arrayability. First, this study reviews 
the performance of conventional speaker systems. 
Next, the acoustic characteristics of speaker modules 
desired for forming an ideal speaker array are dis-
cussed. 

A new category of speaker system, the Progressive 
Directivity Array, is introduced to realize the theory 
as a practical solution. 
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Subwoofers in Rooms: Equalization of Multi-Subwoofer 
Systems

A Systematic Approach to Measurement Limit 
Definitions in Loudspeaker Production

 Inverse Distance Weighting for Extrapolating Balloon-
Directivity-Plots

Mechanical Fatigue and Load-Induced Aging of 
Loudspeaker Suspension—Wolfgang Klippel

A Parametric Study of Magnet System Topologies for 
Miniature Loudspeakers

 A Computational Model of Vented Band-Pass Enclosure 
Using Transmission Line Enclosure Modeling

Non-Linear Viscoelastic Models

Practical applications of a Closed Feedback Loop 
Transducer System Equipped with Differential Pressure 
Control

Dual Diaphragm Compression Drivers—Alex 
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Voishvillo, JBL Professional - Northridge, CA:  A new 
type of compression driver consists of two motors, 
two diaphragm assemblies, and two phasing plugs 
connected to the same acoustical load (horn or wave-
guide). The annular flexural diaphragms are made of 
light and strong polymer film providing low-moving 
mass. Unique configuration of the phasing plugs 
provides summation of both acoustical signals and 
direction of the resulting signal into a mutual acous-
tical load. Principles of operation of the dual driver 
are explained using a combination of matrix analysis, 
finite elements analysis, and data obtained from a 
scanning vibrometer. A comparison of performance 
for this driver and a conventional driver, based on 
a titanium-dome diaphragm, is performed. A new 
transducer provides increase of power handling, lower 
thermal compression, smoother frequency response, 
and decrease of nonlinear distortion and sub-har-
monics. 

ize and Shape of Listening Area Reproduced by Three-
Dimensional Multichannel Sound System with Various 
Numbers of Loudspeakers

Tokyo, Japan:  A wide listening area is necessary 
so that several people can listen to a multichannel 
sound program together. It is considered that the 

size of the listening area depends on the number of 
loudspeakers. To examine the relationship between 
the number of loudspeakers and the size of listening 
area that maintains spatial impression at the center of 
a 3-D, multichannel sound, two subjective evaluation 
experiments were carried out. The first experiment 
showed that the size of the listening area increases by 
increasing the number of loudspeakers. The second 
experiment showed that the shape of the listening area 
is dependent on the locations of loudspeakers. On the 
basis of the experimental results, a new parameter for 
estimating the shape of a listening area is proposed. 

Numerically Optimized Touring Loudspeaker Arrays—
Practical Applications—Ambrose Thompson, Jason 
Baird, Bill Webb, Martin Audio - High Wycombe, 
UK:  The implementation of a user-guided auto-
mated process that improves the quality and consis-
tency of loudspeaker array deployment is described. 
After determining basic venue geometry a few easily 
understood goals for regions surrounding the array 
are specified. The relative importance of the goals is 
then communicated to the optimization algorithm in 

are presented, initially optimized with default cover-
age goals. Extra requirements ar imposed, such as 
changing the coverage at the last moment, avoiding 
noise-sensitive regions, and demanding a particularly 
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quiet stage. 

Vertical Loudspeaker Arrangement for Reproducing 
Uniformly Diffuse Sound—Satoshi Oode, Ikuko 
Sawaya, Akio Ando, Kimio Hamasaki, Japan 
Broadcasting Corporation - Setagaya, Tokyo, Japan; 
Kenji Ozawa, University of Yamanashi - Kofu, 
Yamanashi, Japan: It was recently recognized that 
the loudspeaker arrangement of multichannel sound 
systems can be vertically expanded to improve the 
spatial impression. This paper discusses the relation-
ship between the vertical interval between loudspeak-
ers placed in a semicircle above ear height and the 
impression of spatially uniform sound, as part of a 
study of 3-D, multichannel sound systems. In total, 
24 listeners evaluated the spatial uniformity of white 
noise reproduced by loudspeakers arranged in vertical 
semicircles at equal intervals of 15°, 30°, 45°, 60°, 90°, 
or 180°, and with azimuthal angles of 0°, 45°, or 90°. 
Loudspeakers arranged with vertical intervals that were 
less than 45° were found to reproduce spatially uniform 
sound for all of the azimuthal angles tested. 

Design of Free-Standing Constant Beamwidth 
Transducer (CBT) Loudspeaker Line Arrays for Sound 
Reinforcement—D. Keele, Jr., DBK Associates and 
Labs - Bloomington, IN, Audio Artistry, Raleigh, 
NC:  This paper presents design guidelines for choos-

ing the parameters of a free-standing CBT line array, 
including its physical height and circular arc angle, its 
location, and downward pitch angle to appropriately 
cover a single 2-D, straight-line audience sound-rein-
forcement listening line. These parameters are par-
ticularly easy to determine in advance for a CBT line 
array because of the extreme uniformity of its sound 
field with both frequency and distance, and its inher-
ent constant-directivity characteristics. This paper 
presents a design scenario that allows the designer 
to choose these system parameters and optimize the 
direct-field coverage in the prescribed seating region 
without requiring the use of sound-system design and 
prediction software. The design technique forces the 
SPL at the front and rear of the listening region to be 
equal by aiming the array at the rear of the listening 
region and then choosing its beamwidth (and its asso-
ciated off-axis roll-off ) to provide this front-rear SPL 
equality. The SPL and frequency response at interme-
diate points of the covered region are then defined by 
the off-axis roll-off behavior of the CBT array. 

Comparison of Subjective Assessments Obtained from 
Listening Tests through Headphones and Loudspeaker 
Setups—Vincent Koehl, Mathieu Paquier, University 
of Brest (UEB) - Plouzané, France; Symeon Delikaris-
Manias, National Engineering School of Brest (UEB) 
- Plouzané, France: Sound reproduction over head-
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from 500-18,000 Hz, making the DE920TN an 
excellent 1.4” exit solution for two way point source 
enclosures, or for use on a wave guide horn for 
multi-driver line array systems. Also available is 
the DE950TN, 2” exit version.
 
Tradition. Dedication. Knowledge.  

B&C SPEAKERS spa

via Poggiomoro 1, località Vallina
I-50012 Bagno a Ripoli (Firenze)  
tel. +39 055 65721
fax +39 055 6572312  
mail@bcspeakers.com

www.bcspeakers.com made in Italy



Seems like all of a sudden,
compact arrays are big

business. So talk to
Celestion about our range

of high performance,
small-format drivers.  

It’s another
innovation in sound

from Celestion.

Find us on Facebook

www.celestion.com

We’re thinking small

AN2075 50mm/2"    AN2775 70mm/2.75"         AN3510 88mm/3.5"
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phones is, because of its convenience, indifferently 
used to reproduce and assess a large variety of audio 
contents. Nevertheless, it is not yet proven that 
differences between sound sequences are equally 
perceived when played back through headphones as 
using dedicated loudspeaker systems. This study aims 
at evaluating whether differences and preferences 
between excerpts are equally perceived using these 
two reproduction methods. Various types of audio 
contents, issued by two different recording systems, 
were then to be compared on both headphones and 
loudspeaker setups. The results indicate that the two 
reproduction methods provided consistent similar-
ity and preference judgments. This suggests that 
the features involved in similarity and preference 
assessments were preserved when reproducing these 
excerpts over headphones. 

The following Product Design Session is being 
offered:

Hot and Nonlinear—Loudspeakers at High 
Amplitudes—Chairman: Wolfgang Klippel, Klippel 
GmbH - Dresden, Germany: Nonlinearities inherent 
in electro-dynamical transducer and the heating of 
the voice coil and magnetic system limit the acousti-
cal output, generate distortion and other symptoms 
at high amplitudes. The large signal performance is 

the result of a deterministic process and predictable 
by lumped parameter models comprising nonlinear 
and thermal elements. The tutorial gives an intro-
duction into the fundamentals, shows alternative 
measurement techniques and discusses the relation-
ship between the physical causes and symptoms 
depending on the properties of the particular stimulus 
(test signal, music). Selection of meaningful measure-
ments, the interpretation of the results and practical 
loudspeaker diagnostic is the main objective of the 
tutorial which is important for designing small and 
light transducers producing the desired output at high 
efficiency and reasonable cost.

The following Workshop is scheduled:

Listen Professionally or Train Your Ear!—Chairman: 
Sungyoung Kim, Yamaha Corp. Panelists: Jason Corey, 
University of Michigan, Ann Arbor, MI; Kazuhiko 
Kawahara, University of Kyusyu-Atsushi Marui, Tokyo 
National Institute of Fine Art and Music, Tokyo, 
Japan; Sean Olive, Harman International: Abstract: 
It has been generally accepted that critical listening 
ability is essential for audio engineers. Compared to 
traditional training methods, recent training pro-
grams provide multiple trainees with fast acquisition 
of such listening ability through a systematic curricu-
lum optimized for the required task. Moreover, due to 
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UA-25. 
FINE R&D features include:

-
Figure 1

Figure 2 

Figure 3

Figure 4 -
Figure 5. FINE 

-

-

st

The New Chinese Version of the Loudspeaker 
Design Cookbook

-

-

 Loudspeaker Design 
Cookbook

New Analyzer from LOUDSoft: FINE R&D

Photo 1
-

nd

Photo 1: New FINE Hardware USB FFT Analyzer
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taken using a precision DVM that can zero out the test 
lead resistance. For Vas calculation, FINE R&D can 
use fixed Mmd input, or it can use a second Delta Mass 
or Delta Compliance curve.

 FINE R&D is also capable of performing distortion 
measurements. Distortion measurement generates a 
THD plot plus 2nd through 9th harmonic curves. 
These can be displayed as both a percent of distor-
tion (see Figure 6) or scaled in decibels as depicted in 
Figure 7 with the THD and 2nd through 9th harmonic 

Figure 1: Initial SPL Window. Set FFT time window for later mea-

surements

Figure 3: Room responses measured far from loudspeaker

Figure 2: Satellite response using short 2.7-ms window. Only valid 

from ~400 Hz

Figure 4: Main display with both SPL and impedance

Figure 5: TS Parameter window with accurate curve fitting

Figure 6: THD and 2nd through 9th harmonic distortion ×10 for 2.5in 

full range

Figure 7: THD and 2nd through 9th harmonics for the same 2.5, but 

now as responses in decibels
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curves displayed along with the SPL magnitude.
 The price for FINE R&D, including the FINE 

Hardware platform, is $4,300. It’s  and $6,000 includ-
ing FINEQC. For more information, visit LOUDSoft 
at www.loudsoft.com.

New Drivers from Beyma
Beyma has just released six new products for the 

OEM Pro Sound market. This includes two new neo-
dymium coax models, the 12" 12CXA400Nd and the 

15" 15CXA400Nd, two 
new neodymium com-
pression drivers, the 
CD1014Nd and the 
CP855Nd, plus new 
high power handling 5" 
and 8" ferrite magnet 
woofers, the 5CX200Fe 
and the 8CX300Fe.

 The 12CXA400Nd 
and 15CXA400Nd 
coaxial drivers are 
designed to offer the 
features that will cover 
the needs of various 
high-performance, pro-
audio application. The 
low-frequency units uti-

lize a stiff low weight waterproof (both sides) cone and 
a 4" (100 mm) aluminium wound voice coil that results 
in power handling rated at 800-W program and with 
98-dB sensitivity. The parameters have been optimized 
for compact vented cabinets, making these drivers an 
ideal choice for stage monitors where the size is a critical 
aspect in the design of the system. The high-frequency 
unit features a 2.8" (72.2 mm) diameter voice coil with 
a Titanium diaphragm 
with polyester surround 
composite edge coupled to 
a 60° horn. The common 
magnetic circuit for both 
units reduces in a signifi-
cant way the depth and 
weight of the component. 
Demodulating (shorting) 
rings are incorporated into 
both the low and the high 
frequency units help to 
minimize the distortion in 
the whole working band. 

 The new CD1014Nd 
is a driver based on the 
Beyma existing CD10Nd, 
but featuring a 1.4" (36 
mm) throat diameter. The 
moving assembly is com-

The 12” 12CXA400Nd

The 15” 15CXA400Nd

The new CD1014Nd driver

The CP855Nd compressed 

driver

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.
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posed by a 1.75" (44.4 mm) diameter voice coil utilizing 
the proprietary Beyma PM4 diaphragm material, with a 
response sensitivity of 110 dB, and a 140-W program 
power handling above 1.2 kHz. 

 The new CP855Nd compression driver has a 1.4" 
(36 mm) throat diameter with and an extended working 
range of 500 Hz to 20 kHz.  Using a Titanium dia-
phragm and with 4" voice coil (100 mm), the unit has a 
200-W program power handling above 500 Hz and 300 W 
above 1.2 kHz plus 112 dB sensitivity. 

 Last but not least, 
Beyma has introduced two 
new small diameter ferrite 
drivers the new 5"-diam-
eter 5P200Fe and the 8"- 
diameter 8P300Fe woof-
ers. Both woofers feature 
high linear excursion 
voice coils, high power 
handling (300 W and 
600 W, respectively) and 
low distortion thanks to 
the demodulating (short-
ing) rings. 

Designed for optimum 
performance in compact 
bass reflex designs, both 
woofers work well in either 

two-way or multi-way cabinets. 
For more information on these and other Beyma 

products, visit the Beyma website at www.beyma.com. 

New Klippel QC System Video
The KLIPPEL QC SYSTEM was developed to provide 

a fast and efficient method for production loudspeaker 
testing. Different kinds of defects, such as Rub & Buzz 
or voice coil offset, can be detected with the help of 
modern technique and simple pass/fail results.  

In addition to the information and specifications 
that you can get from the Klippel website about the 
QC SYSTEM, you can now go online to www.klippel.
de/our-products/qc-system/demo-videos-new.html and 
watch one of their new demo videos to learn more about 
the system. 

The video “QC SYSTEM-Interactive Demo Tour” is 
an introduction to the basics of the QC SYSTEM. It 
explains the easy setup of the hardware and software 
and gives examples of practical tests and measurements. 
For those of you who want to have a closer look at 
particular tests and measurements there are two more 
videos dealing with Active 2.1 Multimedia Systems 
and Headphone testing. The videos “QC SYSTEM-
Interactive Demo Tour” and “2.1 Active System 
Testing” are also available in Chinese. 

For more information, visit the Klippel website at 
www.klippel.de. VC

8P300FE

5P200FE

ECKEL

ANECHOIC CHAMBERS
• for product testing  • for research studies

...providing the necesary acoustic environment for obtaining reliable, precise measurements
Building on a tradition of excellence and innovation in
acoustic test facilities, Eckel now offers an expanded
range of quality-engineered anechoic chambers and
hemi-anechoic chambers to meet virtually any testing
range requirements — with low frequency cutoffs down
to 40 Hz . . . and any testing space needs — from small,
standard portable enclosures to the largest, custom-
engineered double-walled acoustic structures.

Eckel’s modular attenuating structures have guaranteed
performance and incorporate numerous state-of-the-art
features: • choice of four types of wedge linings, including
the EMW perforated metallic anechoic wedge which
combines outstanding performance, long-term acoustic
integrity, and light weight • special track system for
efficient installation of wedges  • unique cable floor system
• sound attenuating doors • instrumentation sleeves

and supports • ventilation • lighting and power systems.

All of Eckel’s acoustic test facilities meet ISO and ANSI
standards and provide cost-effective solutions to
achieving a superb environment for research in
acoustics and psycho-acoustics, as well as for acoustic
testing in fields such as audio, appliances, computers,
industrial components, and consumer electronics. And
Eckel offers integrated design and engineering services
and turnkey capability.

For full details, contact:

ECKEL INDUSTRIES, INC., Acoustic Division
155 Fawcett Street, Cambridge, MA 02138
Tel: 617-491-3221 • e-mail: eckelvc@eckelusa.com
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Test Bench

Photo 1:  An 8” neodymium motor full-range, the PS220-8, from 

Dayton Audio

Figure 1: Dayton Audio PS220 full-range 1-V free-air impedance plot
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A Full-Range 8” from Dayton 
Audio and a New 10” Woofer 
from Scan-Speak
By Vance Dickason

This month Test Bench is again focused on drivers for 
home audio. From Dayton Audio, an 8" neodymium 

motor full-range, the PS220-8, and from Scan-Speak’s 
relatively new high-end home audio Discovery lineup, the 
26W/4534T00 10" aluminum cone woofers were submit-
ted for analysis.

The first driver to be tested this month is a new one from 
Dayton Audio, the full-range 8" PS220-8 (Photo 1). This 
driver is very similar to the 6.5" PS180 featured in the 
August issue of Voice Coil. Using a single full-range 
driver as opposed to a multi-driver speaker with a 
crossover dividing network has developed a rather cult 
following in the world of audiophile home speakers, 
both manufactured and DIY built. Fostex and other 
driver manufacturers such as Lowthar and Mark 
Audio have figured prominently in developing speak-
ers for this single driver format. The feeling among 
fans of single driver full-range loudspeakers is that a 
well-executed, full-range 6.5"–8" is capable of provid-
ing the most “realistic” audio experience of any other 
format. Dayton’s new PS220 full-range 8" neodymi-
um motor transducer is a good example of this genre.

 The PS220’s features are similar to those I described 
for the PS180. Starting with the frame, the PS220 
also utilized a cast aluminum frame incorporating 
six 5-mm diameter vent holes in the area below the 
spider mounting shelf for enhanced voice coil cooling 
as well as providing a heatsink for the neodymium 
motor. The cone assembly consists of a light-weight 
Kevlar impregnated curvilinear paper cone along with 
a paper whizzer cone to extend the upper frequency 
response. Compliance is provided by an “M”-shaped, 
pleated, coated cloth surround, making the format 
similar to a high-efficiency pro sound driver. This was 
done to make the driver easier to drive with low-Watt 

class A amplifiers such as single triode tube designs, 
also a favorite among fans of full-range single driver 
loudspeakers. Remaining compliance comes from a 
4"-diameter flat cloth spider.

 The motor design on the Dayton PS220, like that of 
the PS180, has all the right bells and whistles (due in 
part to the transducer consulting work performed by 
Patrick Turnmire of  Red Rock Acoustics), including 
an undercut T-pole with a copper cap plus a copper-
plated phase plug glued to the top of the pole. The 
neodymium ring magnet motor is FEA designed using 
a 25.4-mm (1") diameter voice coil with copper-
clad aluminum wire wound on a non-conducting 
Kapton former. Motor parts, the T-yoke, and front 

    TSL model  LTD model  Factory

sample 1  sample 2     sample 1 sample 2

Fs 40.0 Hz    41.0 Hz 40.3 Hz    39.2 Hz 45.5 Hz   

Revc 6.09 6.02 6.09 6.02 5.97

Sd 0.0214     0.0214 0.0214     0.0214          0.0216

Qms 6.69 6.58 5.98       6.02            3.61   

Qes 0.33  0.34 0.36 0.35            0.32  

Qts 0.32 0.33 0.34 0.33 0.30    

Vas 97.2 ltr     92.7 ltr 70.0 ltr     102.0 ltr          79.0 ltr   

SPL 2.83 V 94.6 dB    94.6 dB      94.3 dB    94.3 dB          95.6 dB

Xmax 4.8 mm    4.8 mm       4.8 mm     4.8 mm 4.8 mm  

Table 1: Dayton Audio PS220-8 full-range
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Figure 5: Klippel Analyzer Bl (X) curve for the Dayton Audio 

PS220

Figure 4: Cone excursion curves for the 7.5-V curves in Figure 2

Figure 6: Klippel Analyzer Bl symmetry range curve for the 

Dayton Audio PS220

plate are coated with a black heat emissive coating 
for improved cooling (no other vents, such as pole or 
peripheral back plate vents, are used). Last, the voice 
coil is terminated to a pair of satin nickel-color coated 
push terminals. Cosmetically speaking, this is very 
good-looking driver.

 I began analysis of the PS220 using the LinearX 
LMS analyzer and VIBox to create both voltage and 
admittance (current) curves with the driver clamped 
to a rigid test fixture in free-air at 0.3 V, 1 V, 3 V, 
and 6 V. As has become the protocol for Test Bench 
testing, I no longer use a single added mass measure-
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Figure 2: Dayton Audio PS2200 computer box simulations (black 

solid= vented 1 @ 2.83 V; blue dash= vented 2@ 2.83 V; black 

solid= vented 1@ 7.5 V; blue dash= vented 2 @ 7.5 V)

Figure 3: Group delay curves for the 2.83-V curves in Figure 2

Figure 7: Klippel Analyzer mechanical stiffness of suspension 

Kms (X) curve for the Dayton Audio PS220

Figure 8: Klippel Analyzer Kms symmetry range curve for the 

Dayton Audio PS220
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Figure 9: Klippel Analyzer L(X) curve for the Dayton Audio PS220

300  Hz 500 1K 2K 5K 10K 20K

dBSPL

55

60

65

70

75

80

85

90

95

100

105

110

115

SPL vs Freq

Figure 10: Dayton Audio PS220 on-axis and off-axis frequency 

response
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Figure 11: Dayton Audio PS220 horizontal on and off-axis fre-

quency response (0°= solid; 15° = dot; 30° = dash; 45° = dash/

dot)
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Figure 12: Dayton Audio PS220 two-sample SPL comparison

ment and instead use the physically measured Mmd 
data (8.77 grams for the PS220). Next, the eight 550-
point stepped sine wave sweeps for each PS220 sample 
were post-processed and the voltage curves divided by 
the current curves (admittance) to derive impedance 
curves, with the phase added using the LMS calcula-
tion method, and along with the accompanying volt-
age curves, imported to the LEAP 5 Enclosure Shop 
software. Because Thiele-Small data provided by the 
majority of OEM manufacturers is generated using 
either the standard model or the LEAP 4 TSL model, 
I additionally created a LEAP 4 TSL parameter set 
using the 1-V free-air curves. The complete data set, 
the multiple voltage impedance curves for the LTD 
model (see Figure 1 for the 1-V free-air impedance 
curve) and the 1-V impedance curve for the TSL 
model were selected in the transducer parameter deri-
vation menu in LEAP 5 and the parameters created for 
the computer box simulations. Table 1 compares the 
LEAP 5 LTD and TSL data and factory parameters for 
both of Dayton Audio’s PS220-8 samples.

LEAP parameter Qts calculation results for the 
PS220 were somewhat higher compared to the factory 
data. Although the preliminary factory data showed 
some variation, I followed my usual protocol and 
proceeded setting up computer enclosure simulations 
using the LEAP LTD parameters for Sample 1. Two 
computer vented box simulations were programmed 
into LEAP 5, one QB3 with a 1.4 ft3 volume tuned 

to 46 Hz and an EBS (Extended Bass Shelf ) vented 
enclosure with a 2.3 ft3 volume tuned to 39 Hz, both 
enclosures simulated with 15% fiberglass damping 
material.

Figure 2 displays the results for the Dayton PS220-8 
in the two vented boxes at 2.83 V and at a voltage level 
sufficiently high enough to increase cone excursion to 
Xmax + 15% (5.5 mm for the PS220). This produced 
a F3 frequency of 57.6 Hz (F6 = 47.3 Hz) for the QB3 
enclosure and –3 dB = 46 Hz (F6 = 37 Hz) for the EBS 
vented simulation. Increasing the voltage input to the 
simulations until the maximum linear cone excursion 
was reached resulted in 112 dB at 20 V for the QB3 
enclosure simulation and 112.5 dB for 16 V input 
level for the larger vented box (see Figures 3 and 4 
for the 2.83 V group delay curves and the 20/16 V 
excursion curves). Note that because both box designs 
exceed the 5.5 mm excursion below about 35 Hz, a 
steep 24-dB/octave high-pass filter would increase the 
power handling of both box examples by a substantial 
margin.

Klippel analysis for the Dayton 8" full-range (our 
analyzer is provided courtesy of Klippel GmbH)—
performed by Pat Turnmire, Red Rock Acoustics 
(author of the SpeaD and RevSpeaD software)—pro-
duced the Bl(X), Kms(X) and Bl and Kms Symmetry 
Range plots given in Figures 5 through 8. This data 
is extremely valuable for transducer engineering, so 
if you don’t own a Klippel analyzer and would like 
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Figure 13: Dayton Audio PS220 SoundCheck Distortion plots
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Figure 14: Dayton Audio PS220 SoundCheck CSD Waterfall plot

Figure 15: Dayton Audio PS220 SoundCheck Wigner-Ville Surface 

intensity plot

to have analysis done on a particular driver project, 
Red Rock Acoustics can provide Klippel analysis of 
most any driver for a nominal fee beginning at $100 
per unit. (For contact information, visit the Red Rock 
Acoustics website at www.redrockacoustics.com.) 

The Bl(X) curve for the PS220-8 (see Figure 5) is 
nicely symmetrical, with very little offset. Looking 
at the Bl Symmetry plot (see Figure 6), this curve 
shows a trivial 0.4-mm coil-in offset at the rest posi-
tion decreasing to a likewise trivial 0.16-mm coil-in 
offset at the physical Xmax position that stays con-
stant throughout the remaining operating range of the 
driver. Figures 7 and 8 show the Kms(X) and Kms 
Symmetry Range curves for the PS220. The Kms(X) 
curve is likewise very symmetrical in both directions, 
but with a small forward (coil-out) offset of about 0.5 mm 
at the rest position increasing to 0.6-mm coil-out offset 
at the physical Xmax position, which means it stays 
mostly constant suggesting a physical offset of mag-
netic center, but probably within production tolerance 
(most manufacturers can hold ±0.1 mm in produc-
tion). Displacement limiting numbers calculated by 
the Klippel analyzer for the PE PS220 were XBl at 
82% Bl = 3.5 mm and for XC at 75% Cms minimum 
was 2.9 mm, which means that for this Dayton Audio 
full-range, the compliance is the most limiting factor 
for prescribed distortion level of 10%.    

Figure 9 gives the inductance curves Le(X) for the 

         Tel: (503) 557-0427    vdc@northwest.com 
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Vance Dickason Consulting has been developing award 
winning products for numerous high profile brand 
names for over 20 years… experience that’s hard to find! 

With extensive experience in high-end off-wall, in-wall, 
on-wall, ceiling and subwoofer products plus close 
relationships with some of the worlds best speaker 
OEM’s and you have a combination of services that 
will accelerate your next product lineup.

We have all the best toys (Klippel, LEAP 5,
LMS, CLIO, MLSSA, LSPCad, FEA), so 
whether its multimedia, car audio, MI, 
Pro, two-channel or Home Theater 
(including THX®), VDC has the solutions.

Add to that an available design team that includes 
some of the best transducers engineers, industrial 
designers and marketing experts I know of in the 
industry and you have a winning combination that 
would cost well over $750,000 a year to keep in house.
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 For the remaining series of tests on the PE PS220, 
I employed the Listen, Inc. SoundCheck analyzer and 
SCM microphone (courtesy of Listen, Inc.) to mea-
sure distortion and generate time frequency plots. For 
the distortion measurement, the 8" full-range driver 
was mounted rigidly in free-air, the SPL was set to 
94 dB at 1 m (1.79 V) using a noise stimulus, and 
then the distortion was measured with the Listen, Inc. 
microphone placed 10 cm from the phase plug. This 
produced the distortion curves shown in Figure 13. I 
then used SoundCheck to get a 2.83 V/1 m 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 Figure 14 and 

PS220-8. Inductance will typically increase in the rear 
direction from the zero rest position as the voice coil 
covers more pole area; however, inductance decreases 
in both directions for this driver due to the very 
effective multiple shorting devices. What you see as 
a result is a very minor inductance swing with induc-
tive variation of only 0.04 mH from the rest position 
to the in and out Xmax positions, which is excellent 
performance.

 With the Klippel testing completed, I mounted the 
PS220 full-range in an enclosure that had a 15" × 8" 
baffle and was filled with damping material (foam) and 
then measured the DUT (Device Under Test) on and 
off-axis from 300 Hz to 40 kHz frequency response at 
2.83 V/1 m using the LinearX LMS analyzer set to a 
100-point gated sine wave sweep. Figure 10 gives the 
PS220’s on-axis response indicating a smoothly rising 
response to about 2.5 kHz. Above that frequency, the 
whizzer cone starts coming into the circuit, so the 
response is fairly uneven above that point, normal 
for this genre of driver. Figure 11 displays the on 
and off-axis frequency response at 0, 15, 30, and 45°, 
typical for an 8" woofer. Over the years, I’ve found  
this an interesting phenomenon. Full-range drivers go 
from line sources of 2" woofers up to 8" woofers. And 
finally, Figure 12 displays the two-sample SPL com-
parisons for the 8" Dayton driver, showing a mostly 
close match throughout the operating range.

Photo 2: The new Scan-Speak 26W/4534G00 woofer
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    TSL model  LTD model  Factory

sample 1  sample 2     sample 1 sample 2

Fs 22.4 Hz    20.0 Hz 21.8 Hz    21.5 Hz 23 Hz   

Revc 3.73 3.69 3.73 3.69 3.8

Sd 0.0356     0.0356 0.0356     0.0356          0.0350

Qms 10.46 9.76 10.75       10.70            9.57   

Qes 0.34  0.34 0.38 0.37            0.37  

Qts 0.33 0.33 0.37 0.36 0.36    

Vas 180.7 ltr     186.7 ltr 191.8 ltr     196.3 ltr          156 ltr   

SPL 2.83 V 89.6 dB    89.6 dB      89.0 dB    89.1 dB          90.5 dB

Xmax 6.0 mm    6.0 mm       6.0 mm     6.0 mm 6.0 mm  

Table 2: Scan-Speak 26W/4534G00 Woofer

wide black NBR surround and a black 4"-diameter 
flat Nomex spider. Voice lead wires are terminated 
to a pair of gold-plated terminals. The motor system 
for the 26W comprises a single of 118-mm diameter 
and 24-mm thick ferrite magnet. This is sandwiched 
between a 6-mm polished front plate and an 8-mm 
back plate (T-yoke) with a 3-mm height bump out.

I commenced testing the Scan-Speak 10" 26W 
woofer, again using the LinearX LMS analyzer and 
VIBox to create both voltage and admittance (current) 
curves with the driver clamped to a rigid test fixture in 
free-air at 0.3 V, 1 V, 3 V, 6 V, and 10 V. The 10 550-
point stepped sine wave sweeps for each 26W sample 
were post-processed and the voltage curves divided by 
the current curves (admittance) to create impedance 
curves, phase added using LMS calculation method, 
and along with the accompanying voltage curves, 
uploaded to the LEAP 5 Enclosure Shop software. 
Besides the LEAP 5 LTD model results, I additionally 
created a LEAP 4 TSL model set of parameters using 
just the 1-V free-air curves.  The final data, which 
includes the multiple voltage impedance curves for the 
LTD model (see Figure 16 for the 1-V free-air imped-
ance curve) and the 1-V impedance curve for the TSL 
model, were selected and the parameters created in order 
to perform the computer box simulations. Table 2 compares 
the LEAP 5 LTD and TSL data and factory parameters 
for both of 26W samples.

LEAP parameter calculation results for the 26W were 
reasonably close to the factor data, although my data 
showed a lower sensitivity. Following my usual proto-
col, I preceded setting up computer enclosure simula-
tions using the LEAP LTD parameters for Sample 1. I 
set up two box simulations, one sealed and one vented. 
For the closed box simulation, I used a 1.75 ft3 enclo-
sure with 50% fiberglass fill material. And for the vented 
box, I used a 3.6 ft3 QB3 type vented alignment with 
15% fiberglass fill material and tuned to 23 Hz.

  Figure 17 illustrates the results for the Scan 26W 
woofer in the sealed and vented enclosures at 2.83 V and 
at a voltage level sufficiently high enough to increase cone 
excursion to Xmax + 15% (6.9 mm for the 26W.) This 
yielded a F3 = 44.5 Hz with a box/driver Qtc of 0.68 for 
the 1.75 ft3 sealed enclosure and –3 dB = 32 Hz for the 

the Wigner-Ville (for its better low-frequency perfor-
mance) plot is in Figure 15. For more on this and 
other Parts Express Dayton Audio drivers, visit the 
Parts Express website at www.partsexpress.com. 

The new Scan-Speak 26W/4534G00 woofer (Photo 2) 
is part of the company’s cost effective Discovery line of 
drivers. This woofer is built on a six-spoke proprietary 
cast aluminum frame, which includes six 40-mm × 
10-mm “windows” below the spider mounting shelf 
for cooling. The 26W incorporates a moderately thick 
black curvilinear profile anodized aluminum cone 
along with a 3"-diameter convex dust cap made from 
a black-coated fiberglass material.

 Compliance for this woofer is provided by a 15-mm-
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3.6 ft3 vented simulation. Increasing the voltage input 
to the simulations until the maximum linear cone 
excursion was reached resulted in 106 dB at 15 V for 
the sealed enclosure simulation and 107 dB with an 
15-V input level for the larger vented box (see Figures 
18 and 19 for the 2.83-V group delay curves and the 
15-V excursion curves). 
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Figure 16: Scan-Speak 26W/4534G00 1-V free-air impedance 

plot 
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Figure 17: Scan-Speak 26W/4534G00 computer box simulations 

(black solid = sealed @ 2.83 V; blue dash = vented @ 2.83 V; 

black solid = sealed @ 36 V; blue dash = vented @ 40 V)

Figure 18: Group Delay curves for the 2.83-V curves in Figure 17
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Figure 19: Cone excursion curves for the 36/40-V curves in 

Figure 17
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Figure 22: Klippel Analyzer mechanical stiffness of suspension 

Kms (X) curve for the Scan-Speak 26W/4558T00

Figure 23: Klippel Analyzer Kms symmetry range curve for the 

Scan-Speak 26W/4534G00

Figure 21: Klippel Analyzer Bl symmetry range curve for the 

Scan-Speak 26W/4534G00

Figure 20: Klippel Analyzer Bl (X) curve for the Scan-Speak 

26W/4534G00
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Figure 24: Klippel Analyzer L(X) curve for the Scan-Speak 

26W/4534G00.
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Figure 25: Scan-Speak 26W/4534G00 on-axis frequency 

response

  Klippel analysis for the ScanSpeak 10" woofer pro-
duced the Bl(X), Kms(X) and Bl and Kms Symmetry 
Range plots given in Figures 20 through 23. The Bl(X) 
curve for the 26 W (see Figure 20) is fairly broad and 
reasonably symmetrical, but with an obvious offset. 
Looking at the Bl Symmetry plot (see Figure 21), this 
curve shows a coil rearward (coil in) offset that goes 
from 1.6 mm at rest to about 2.0 mm of excursion at 
the physical Xmax position. Since it stays fairly con-
stant throughout the operating range, this is likely a 
physical offset, which is easy to correct in production 
by repositioning the voice coil, unless your goal is to 
increase 2nd harmonic distortion, which tends to make 
the driver sound “warmer” (a frequent technique used 
with MI guitar speakers). 

 Figures 22 and 23 give the Kms(X) and Kms 
Symmetry Range curves for the ScanSpeak 26 W. The 
Kms(X) curve (see Figure 22) is somewhat asymmetri-
cal and likewise has a coil-out offset. Looking at the 
Kms Symmetry Range curve in Figure 23, the coil-out 
offset is 3.0 mm at rest decreasing to about 0.5 mm 
at the physical Xmax position. If we look at the dis-
placement limiting numbers calculated by the Klippel 
analyzer for the 26 W, the XBl at 82% is Bl = 5 mm.  
For XC at 75% Cms, the minimum was 8 mm, which 
means that for the 26W woofer, Bl was the limiting 
factor for the prescribed 10% distortion limit. This 
occurs 1 mm prior physical Xmax of the driver, not 
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Figure 26: Scan-Speak 26W/4534G00 on- and off-axis 

frequency response

Figure 27: Scan-Speak 26W/4534G00 two-sample SPL 

comparison

Figure 28: Scan-Speak 26W/4534G00 SoundCheck distortion plots

outstanding, but not that bad either.
 Figure 24 gives the inductance curves L(X) for the 

26W. Voice coil inductance varies only about 0.14 mH 
from Xmax in to Xmax out (0.37 mH to 0.51 mH), 
which is at least in part due to the aluminum shorting 
ring. Minimizing inductance variation is a good indi-
cation of low-distortion performance.

 For the SPL testing, I mounted the 26 W/4534G00 
woofer in an enclosure which had a 17" × 8"-baffle 
and was filled with damping material (foam) and then 
measured the DUT on- and off-axis from 300 Hz to 
20 kHz frequency response at 2.83 V/1 m using a 
100-point gated sine wave sweep. Figure 25 gives the 
26W’s on-axis response displaying a very smooth 
rising response to about 600 Hz, followed by a 6-dB 
drop in SPL to about 2.2 kHz, followed by the start 
of the aluminum cone breakup modes from about 
3 to 6 kHz. Figure 26 has the on- and off-axis fre-
quency response at 0, 15, 30, and 45°. Not that 
-3 dB at 30°, with respect to the on-axis curve, 
occurs at 1 kHz, so a cross point anywhere below 
that frequency should be fine. While it certainly 
would be possible to match it to a ribbon driver in 
a two way at that frequency, a more likely scenario 
would be combining the 26W with a 4.5" to 5.25" 
midrange (maybe a 2–3" mid dome a la the Infinity 
POS?) and a 1" dome. The last SPL measurement is 
shown in Figure 27 and gives the two-sample SPL 
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comparisons for the 10" ScanSpeak driver, show-
ing a close match up within the relevant operating 
range of the woofer.

 For the last group of tests, I employed the Listen, 
Inc. SoundCheck analyzer (courtesy of Listen, Inc.) 
and SCM microphone to measure distortion and 
generate time frequency plots. Setting up for the 
distortion measurement consisted of mounting the 
woofer rigidly in free-air, and the SPL set to 94 dB 
(4.43 V) at 1m using a noise stimulus (SoundCheck 
has a software generator and SPL meter as two of 
its utilities), and then the distortion measured with 
the Listen, Inc. SCM microphone placed 10 cm 
from the dust cap. This produced the distortion 
curves shown in Figure 28. Last, I employed the 
SoundCheck analyzer to get a 2.83 V/1 m 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 Figure 
29 and the Wigner-Ville logarithmic surface map 
(for its better low-frequency performance) plot in 
Figure 30. Looking over all the data presented, 
this is a well designed driver with some minor 
issues. Given this is a cost effective driver from 
Scan-Speak, cost vs. performance is good. For more 
information on this and the other new ScanSpeak 
Discovery drivers, visit the ScanSpeak website at 
www.scan-speak.dk. VC

Figure 29: Scan-Speak 26W/4534G00 SoundCheck CSD 

waterfall plot

Figure 30: Scan-Speak 26W/4534G00 SoundCheck Wigner-

Ville plot
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Test Bench is an open forum for OEM driver man-
ufacturers in the industry and all OEM’s 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, multi-media or musical instrument 
applications. While many of the drivers featured 
in Voice Coil come from OEM’s that have a stable 
catalog of product, this is not a necessary criterion 
for submission. Any woofer, midrange or tweeter 
an OEM manufacture feels is representative of their 
work, is welcome to send samples. 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 product, patent information, or any special 
information necessary to explain the functioning of 
the transducer. This should include details regarding 
the materials used to construct the transducer such 
as cone material, voice coil former material, and 
voice coil wire type. For woofers and midrange driv-
ers, 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 leadwires removed).

Manufacturers Asked to 
Submit Samples  
for Test Bench



OCTOBER 2011 33

Acoustic Patents
By James Croft, Croft Acoustical

U.S. Patent 2011/0188699

The 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. 

WOVEN OR KNITTED FABRIC, DIAPHRAGM 
FOR SPEAKER, AND SPEAKER
Patent Application Publication Number: U.S. 
2011/0188699
Inventors: Hiroshi SHIBAOKA (Hikone-shi, JP); 
Sunao TAKAHIRA; (Takarazuka-shi, JP) ; Tatsuhiko 
NINOMIYA (Kashiba-shi, JP); Emiko SHIBATA 
(Osaka-shi, JP)
Assignee: Sony Corporation (Tokyo, Japan)
Filed: March 2, 2011
US Class: 381/428
Published: August 4, 2011, 17 Claims, 14 drawings

ABSTRACT FROM PATENT
A speaker having a diaphragm made of a woven/

knitted fabric containing a conductive fiber and a non-
conductive fiber, where the fabric has a woven structure 
or a knitted structure of the non-conductive fiber, and a 
continuous wiring forming a coil of the conductive fiber.

INDEPENDENT CLAIM
A speaker comprising a diaphragm, wherein the dia-

phragm comprises a woven/knitted fabric comprising a 
conductive fiber and a non-conductive fiber, the woven/
knitted fabric having a woven structure or a knitted 
structure of said non-conductive fiber and continuous 
wiring forming a coil of the conductive fiber. 

REVIEWER COMMENTS
Disclosed is a planar magnetic-type transducer with 

the novelty being a diaphragm comprised of non-con-

ductive interlaced fibers, such as woven cloth. 
Conventional planar magnetic transducers most often 

use thin film diaphragms, with polyester, polyimide, 
polyethylene naphthalate, and similar compositions 
being the preferred film types. While these have been 
generally effective, the practitioners of planar mag-
netic devices are always seeking improvements. Main 
issues tend to be the thermal limits of the film and the 
adhesives used to attach the conductive traces to the 
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Audio, and later the idea was anticipated in a U.S. 
patent granted to an Australian, Anthony Truffit, in 
1994 (U.S. 5,283,836). So, while the ideal has certain 
desirable aspects, the fact that it has been explored in 
the past, but has not replaced the current state of the 
art thin film diaphragms, suggests that it may not be a 
compelling advancement. And, considering the prior 
art, ultimately, it may not be a valid patent. But, as with 
many of these things, awareness of it may stimulate 
thoughtful new solutions.

ON-WALL LOUDSPEAKER AND MOUNTING 
APPARATUS
Patent Number: U.S. 7,992,673
Inventors: William Francis Petrie (Ottawa, CA)
Assignee: William Francis Petrie (Ottawa, Ontario, 
CA) 
Filed: March 16, 2009
Granted: August 9, 2011
U.S. Class: 181/199, 6 Drawings, 11 Claims

REVIEWER COMMENTS 
This patent discloses an on-wall loudspeaker and 

mounting apparatus that includes an enclosure, a 
loudspeaker driver mounted in the enclosure, brackets 
attachable to a wall, with extended arms of equal length 
attached to the brackets with hinges and attached to 
the enclosure, each arm pivotable to a perpendicular 

diaphragm, internal damping of the diaphragm assem-
blies, and mass considerations relative to the buildup of 
diaphragm, adhesive and conductors. 

 With this invention, the concept is to use woven fiber 
sheets, having desired attributes, in place of the thin 
film diaphragms, and also interweave conductive wires 
in an interlaced manner within the woven fiber sheets. 
Some form of resin element is required to seal the 
porous nature of the woven material and firmly attach 
the conductive wires within the diaphragm. Although it 
is not discussed in the patent, the structure of this type 
can be realized with the same processes used to manu-
facture cloth or textile centering spiders used in woofers 
and midranges, some of which have the conductive lead 
out wires interleaved within the woven material.

 Another issue relative to planar film diaphragms that 
is addressed is that with a conventional thin film dia-
phragm, the conductive material (copper or aluminum) 
is most often attached on the substrate of the base dia-
phragm material with an adhesive and the conductive 
trace pattern is established by an etching method, or 
alternatively, a metal plating/deposition, or film casting 
process may be employed. While these are established 
methods of etching, similar to that used with circuit 
boards, the cost can still be significant.

 It is claimed by the inventor that the woven/knitted 
fabric of the invention can be produced easily and more 
cost effectively using a conductive fiber and a non-con-
ductive fiber, weaving the fiber with a weaving machine 
or knitting the fiber with a knitting machine using 
highly automated, high volume processes. It should 
be noted that the assignee for the patent is not a loud-
speaker company. They are a cloth/textile manufacturer. 
Not being a seasoned manufacturer of planar magnetic 
devices, the assignee may not be aware of all the subtle-
ties required of diaphragm integration into these types 
of devices. With planar magnetic film devices the film is 
most often mounted in a state of tension that is critical 
and must be maintained during years of use, and sub-
jected to a wide variety of environmental conditions. 
To even attempt to maintain tension, the woven fabric 
must be of a fused or high-tensile strength yarn.

 An additional issue, and one that may be a deal 
breaker, is that the spacing of the conductive traces 
relative to the magnetic structure forms a gap that is 
always a precision compromise between a tight gap for 
efficiency and a generous gap to allow for high output 
excursions. This is particularly sensitive in single-ended 
devices. Efficiency can be lost in a conventional planar 
magnetic transducer merely from the buildup thickness 
of the film, adhesive and conductors. With the woven 
conductors looping through the woven diaphragm in a 
serpentine fashion, the effectiveness of the magnetic gap 
is mechanically and electromagnetically compromised 
compared to the standard thin film structures.

This concept was explored extensively nearly two 
decades ago by long-time planar magnetic transducer 
aficionado, David Graebener, currently of Wisdom 
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relationship to the wall. It is claimed that the 
invention not only mitigates vibrations trans-
mitted to walls and other building structures, 
but also provides improved means for repro-
ducing low frequencies below a range of 
conventional loudspeakers.

 The concept is that the enclosure is sus-
pended on “pivotal hooks” at the end of 
each of the four extended mounting arms, 
such that the loudspeaker can “rock” back 
and forth at low frequencies, as sympathetic 
vibration of the cabinet in reaction to the 
diaphragm displacements of the woofer. So, 
as most loudspeaker developers are attempt-
ing to minimize cabinet vibration with push-
pull woofers and other means, this inventor 
is attempting to stimulate cabinet movement, 
in an attempt to use the large surface areas of 
the front and back panels of the enclosure to 
enhance the woofers output of low frequency 
energy.

 The length of each rotating arm that captures the 
loudspeaker is chosen to provide a predetermined 
resonant frequency of the loudspeaker enclosure, based 
on the mass of the enclosure and the compliance of 
the rotatable arm or hook. The resonant frequency of 
the loudspeaker is set to be less than a lower cutoff 
frequency of the transducer in the enclosure. Positions 

of attachment of the bottom ends of the arms to the 
enclosure and a center of gravity of the loudspeaker 
are arranged to be substantially coplanar. The length of 
each bracket is chosen to be substantially greater than 
the distance from the distal end of the bracket to a rear 
surface of the enclosure plus the length of the arms. 
The loudspeaker is spaced from the wall by a distance 

U.S. Patent 7,992,673
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greater than the maximum “excursion” of the enclosure 
as it rocks back and forth at low frequencies.

 This entertaining concept may have a few shortcom-
ings that have not been anticipated by the inventor. 
To the degree one can achieve any substantial low 
frequency vibration of the enclosure in response to the 
transducer movement, the enclosure will be moving 
out of phase with the transducer, thereby cancelling 
some of the desired acoustical output. Secondly, even 
if there were no transducer/enclosure cancellation, the 
enclosure displacements are that of a dipolar device, 
with the front panel moving out of phase with the back 
panel, such that even if there are greater cubic volume 
displacements off of each surface, relative to that of the 
transducer, the dipole baffle cut-off frequency will be 
on the order of at least few hundred Hertz, with a 6 dB/
octave high pass characteristic attenuating that output 
to levels that will be less than that of the transducer 
itself at very low frequencies. While one must grant 
that this device is a novel concept, and in terms of the 
claimed benefits it may minimize wall vibration, how-
ever, I wouldn’t hold out for it having any improvement 
in low frequency output. 

ACOUSTIC ELEMENT
Application Number: U.S. 2007/0230720
Inventors: Lars Stromback (Linkoping, SE)
Assignee: None listed
Filed: April 22, 2005
Published: October 4, 2007
Current Class: 381/165, 46 Claims, 24 drawings

REVIEWER COMMENTS 
The job of low-frequency systems is to move a lot 

of air. But, as you may have noticed, in the summer 
time, when we want to move a lot of air to cool us off, 
we don’t use anything that looks like a woofer cone to 
do so. We use fans. Okay, so fans only produce single 
polarity DC airflow, and we need alternating polarity, 
AC airflow to produce audible frequencies. Well, what 
if we could have an alternating polarity fan?

 This patent discloses a combined fan and loudspeaker 
element. It comprises a rotational motor coupled to 
blades, such that the blades are adjustable to their effec-
tive pitch, so that transported air volume and achieved 
momentary air pressure, respectively, at rotation of the 
rotor can be modulated corresponding to a desired 
amplitude and frequency by a varying of the pitch of 
the blades around a position with a pitch corresponding 
to the desired cubic volume displacement.

The inner end of each blade is connected to a pivot 
bearing which, in turn, is connected to the voice coil 
of a standard woofer motor. The voice coil is connected 
to, and axially moveable, relative to a rotor ring so that 
an axial movement of the coil pivots the blades at the 
audio frequency rate. The coil is suspended by a set of 
compliant restraining springs so that as it is moved for-
ward or backward, depending on the direction of elec-
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trical current, it has a restoring force. 
The pivot axles of the wings are situated 
slightly in front of the pressure center 
(approximately the center of gravity of 
the blade area) so that the blades move 
towards a center position without driv-
ing of the air when the coil is not fed 
with electric current. 

 One of the operational aspects dis-
cussed is that the lower the frequency, 
the more rotations of the fan blades 
per cycle, such that the cubic volume 
displacement is increased at the appro-
priate rate to maintain flat frequency 
response all the way down to a mere 
one or two cycles per second.

There are many aspects to realizing 
a practical device that are not discussed in the pat-
ent, but a few are mentioned. One is the problem of 
maintaining constant RPM during large signal-blade 
pitch changes. It is recommended that a flywheel be 
incorporated into the rotary motor to smooth out any 
rotational fluctuations. 

Additional issues relative to extraneous fan and 
bearing noise are not addressed, even though these are 
significant problems with these types of devices. Also, 
the sheer complexity of the system is not addressed 
adequately to teach one how to reduce this tech-

U.S. Application 2007/0230720

nology to practice, a fundamental, but seldom met 
requirement of any legitimate patent.

 As is most often the case, due to prior art, the legiti-
macy of the patent is questionable. One of the earliest 
disclosures of this type of device is shown in the 1983 
Japanese patent (JP 58151200) disclosing essentially 
the same device. It does not appear that the Japanese 
device or the device of this patent has ever been mar-
keted as an available product. 

But, there is an exemplary example of this type of 
device available from Eminent Technology, with the 
model number of TRW-17. It was invented by Bruce 
Thigpen and more importantly, it has been reduced 
to practice as a fully-functional device. 

Information can be found at the Eminent Technology 
website: www.rotarywoofer.com/index.htm. It has 
been available for sale for about five years. Due to 
noise issues and large baffle requirements, it has 
limited practicality, and the cost is high at approxi-
mately $12,900 (plus an installation charge), but the 
performance of a single 12" device is very impressive 
in its ability to produce over 110 dB from 1 to 40 Hz, 
generating outputs that cannot be realized from con-
ventional woofer systems, short of using a dozen 15" 
woofers and several thousand watts of amplifier power 
in a huge enclosure.

This patent provides a very interesting technol-
ogy that should be available as a more cost effective 
and practical device in the near future. And, due to 
the prior art, this technology is now in the public 
domain, so it is open season for building fan-based 
subwoofers. VC
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Dr. William Marshall Leach
It is with great regret that Voice Coil announces the 

passing of Georgia Tech professor William Marshall 
Leach, Jr., on November 20, 2010, a day after suffer-
ing a heart attack at the age of 70. I apologize to the  
family that this announcement was not made sooner, 
but, unfortunately, I only learned about his passing 
just before going to press this month.

Dr. Leach joined the School of Electrical and 
Computer Engineering faculty after receiving his doc-
torate in electrical engineering from the Institute in 
1972. He taught courses in audio engineering, elec-

troacoustics, ana-
log electronics and 
e lectromagnet ics . 
During his 38-year 
career at Tech, Dr. 
Leach was chosen 
by senior ECE stu-
dents four times 
to receive the 
ECE Richard M. 
Bass/Eta Kappa 
Nu Outstanding 

Industry Watch
By Vance Dickason

Dr. William Marshall Leach

Teacher Award.
Born and raised in Abbeville, S.C., Dr. Leach received 

bachelor’s and master’s degrees in electrical engineer-
ing from the University of South Carolina. He was 
commissioned a second lieutenant in the Air Force 
upon graduation. Following a six-month stint work-
ing at NASA’s Langley Research Center, he entered 
the Air Force, serving three years at McClellan Air 
Force Base in California as an electronics research and 
development officer. In addition to teaching at Tech, 
Dr. Leach also was a longtime adviser for the student 
chapter of the Institute of Electrical and Electronics 
Engineers, a technical adviser for WREK FM and 
a member of the Institute Radio Communication 
Board. In his faculty bio, Dr. Leach listed among his 
hobbies “unraveling the riddles of loudspeakers and 
audio amplifiers, writing, and growing grass” as a 
landscaping enthusiast. He will be missed. 

Speaker Manufacturers Naim, Focal Merge
Speaker maker Focal and audio electronics maker 

Naim are merging their businesses to bolster their 
R&D capabilities and build market share. The merged 
company, called Focal & Co., will own and manage 
Focal and Naim as independent brands to retain their 
product philosophies, with each brand continuing to 
be run independently by their respective management 
teams, the company said in a written statement. Both 
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brands focus on music reproduction through high-
end components.

Mahul, long-time Focal investor CM-CIC Capital 
Finance, and the Focal and Naim management 
teams will own the merged entity, which will con-
tinue to employ 325 people at the Focal facilities 
in Saint-Etienee and Naim’s facilities in Salisbury, 
U.K. Their combined sales exceed $79.2 mil-
lion, (€55 million) with Focal contributing $50.4 
million and Naim contributing $28.8 million. 
 Focal markets high-end home and aftermarket car 
speakers, pro audio speakers, and automotive OEM 
speakers, Naim markets amplifiers, CD players, home 
speakers, a HDD music-storage device, and other 
home audio electronics. Both brands are sold in 
Europe, Asia, and the U.S., and the company said it 
would capitalize on new opportunities to bring the 
brands to new geographic markets.

Nortek Post Q2 Net Loss on Rising Sales
Nortek increased its net sales in the second quarter 

and first half but posted lower operating earnings 
in both periods and net losses for both periods. The 
supplier of residential and commercial ventilation, 
HVAC, and technology products is parent of multiple 
residential brands, including Niles Audio, Xantech, 
Elan, Omnimount, Panamax, and SpeakerCraft.

Company-wide sales rose 11% in the second quar-

ter to $564.9 million and by 12% in the first half 
to $1.05 billion, thanks to recent acquisitions. The 
quarter’s sales were up entirely as a result of recent 
acquisitions, and all but $3.5 million of the $114 
million first-half sales gain was due to acquisitions. 
Operating earnings declined 23% to $20.8 million 
in the quarter and by 27.5% in the half to $22.7 
million. The first-quarter net loss hit $31.9 million 
compared with a year-ago net profit of $300,000. 
The first-half net loss widened to $53 million from 
the year-ago $13.1 million. 

In the company’s tech segment, consisting mainly of 
residential products but including products for select 
commercial applications, dollar volume and operat-
ing earnings were up in the quarter and half. For the 
quarter, tech sales rose 56% to $180.6 million, and 
operating earnings rose 38.7% to $19 million. For the 
half, tech sales rose 61% to $337.9 million, and the 
segment posted operating earnings of $20.7 million 
compared to a year-ago operating loss of $3.5 million. 

Harman Reorganizes, Post FY, Q4 Results
Harman has reorganized its automotive and con-

sumer divisions to create two new divisions, lifestyle 
and infotainment, and released its fourth quar-
ter and fiscal year financial results. The company 
decided to reorganize its automotive and consumer 
divisions into lifestyle and infotainment divisions 
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because, according to Dinesh Paliwal, chairman, presi-
dent, and CEO, “Consumers want simplicity, seamless 
portability and sound integration that fits their lifestyle. 
There is a clear convergence happening among consumer 
devices in the home, office, car, and everywhere in between. 
Consumers no longer view these locations and personal 
mobile devices as separate domains, but as one, continuous 
ecosystem where the delivery of information and enter-
tainment should flow seamlessly between them, anytime, 
anywhere, anyplace.”

On the financial side net sales for the fiscal year were $3.8 
billion, an increase of 12% compared to the prior year. Net 
income for the year was $135.9 million, down from the 
prior year’s $164.1 million. Net sales for the fiscal fourth 
quarter, ended June 30, was $1.03 billion, up from $850.7 
million in the prior year. Net income for the quarter from 
continuing operations was $18.9 million compared with 
$18.4 million in the prior year. 

In the consumer division net sales in fiscal 2011 were 
$420 million, an increase of 13%. Operating income was 
$7 million, a $4 million increase over the prior year. Net 
sales in the fourth quarter were $100 million, an increase 
of 24%. Operating loss in the fourth quarter was $5 mil-
lion compared with an operating loss of $7 million in the 
prior year.

Velodyne Drops Independent Reps
Velodyne Acoustics has become the second audio 

specialty supplier in recent months to drop inde-
pendent representatives and go factory-direct. The 
company has begun selling its Velodyne-branded 
powered subwoofers directly through its in-house 
salespeople and through its website to retailers and 
distributors. Like before, dealers who buy through 
distributors must be pre-approved by Velodyne.

In another distribution change, Velodyne stepped 
up consumer-direct sales of Velodyne-branded prod-
ucts through its website. Previously, the company 
sold lower priced close-out products through its 
website to consumers, but now it is selling all mod-
els in its current lineup through its web site to con-
sumers at MAP prices, a spokesperson said. 

The company is also trying to put a stop to unau-
thorized web sales that violate its current MAP 
policies and wrestle back control of all web sales 
of its products worldwide. The company dropped 
its independent reps as of July 28, 2011, and it 
has already launched sales of all Velodyne products 
through its website to consumers, the spokesman 
said. Velodyne-brand products continue to be avail-
able on-line through such authorized on-line stores 
as Crutchfield.

With the ranks of specialty A/V dealers dwindling 
over the years, Lenbrook dropped independent 
reps for an inside sales force to reach specialty A/V 
dealers more cost effectively, and suppliers such as 
Bowers & Wilkins have had to expand beyond inde-
pendent specialists to build sales. Other audio sup-
pliers have expanded distribution to on-line stores.

Rockford Posts Q2, First-Half Gains
Rockford increased its sales, net profit, and gross 

margins in its fiscal second quarter and first half. 
Net sales rose 14.2% in the quarter ending June 30 
to $17 million and rose 18.9% in the first half to 
$33.6 million. Net income rose in the quarter to 
$1.8 million from a year-ago $1.1 million and in the 
first half to $3.1 million compared with a year-ago 
$1.8 million. Gross margin as a percent of net sales 
rose to 38.3% in the quarter from a year-ago 36.7%. 
Gross margins in the first half rose to 39%, from a 
year ago, 37%. Sales growth in both periods came in 
all of the car electronics company’s sales channels: 
aftermarket, international, and OEM. Gross mar-
gins grew in both periods primarily because of lower 
returns and discounts as a percentage of sales, higher 
overall sales, and increased OEM royalty revenue. 

The company also said its OEM business is rebound-
ing because of an improving new-car market and 
that Japan-based automakers are returning to normal 
production schedules. OEM royalty revenues for the 
half hit $1.4 million, up from a year ago $1.1 million.

Klipsch Group Acquisition Puts Audiovox 
in the Black

Audiovox posted higher net income and reversed 
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operating losses in its fiscal first quarter on a 26.9% 
sales gain due solely to its acquisition of the Klipsch 
Group. Net income for the quarter, ended May 31, 
hit $2.49 million compared with a year ago net 
income of $1.12 million. Operating earnings hit 
$3.98 million compared with a year-ago operat-
ing loss of $1.49 million. Net sales rose by $35 
million, or 26.9%, to $165.3 million, but would 
have been essentially flat without the addition of 
$35.1 million in sales from the Klipsch Group, 
whose acquisition was recently concluded. Sales 
were in line with projections, and the bottom line 
exceeded forecasts, said President/CEO Pat Lavelle. 
 Gross margins raised 500 basis points to 26.4%, 
driven by the addition of Klipsch’s high-end audio 
sales, gains in automotive OEM, and a shift away 
from lower-margin consumer electronics and fulfill-
ment programs toward higher-margin accessories and 
mobile electronics, the company said. The company 
expects future gross margins to hit 25%. Operating 
expenses increased $11.2 million, primarily because 
of the Klipsch acquisition. Overall electronics sales, 
including Klipsch, were up $37.8 million, or 40%, 
to $132.3 million. Klipsch sales accounted for all 
but $2.7 million of the increase. Accessory sales 
were down $2.8 million, or 7.8%, to $33 million. 
 Electronics sales rose because of the Klipsch acqui-
sition, audio and video sales increases, and mobile 
OEM gains, partially offset by lower sales of con-
sumer goods and satellite-radio products, the com-
pany said. Accessory sales fell because of continued 
slowness in U.S. retail sales, partially offset by inter-
national sales gains. In the company’s fiscal fourth 
quarter, net income rose as sales fell year on year, 
with both sales of electronics and accessories down.

 The main integration of Klipsch and Audiovox 
are complete, according to Audiovox President/
CEO Pat Lavelle. Lavelle added that Klipsch met its 
plan in the first full quarter as an Audiovox-owned 
company. In a conference call with investors, Lavelle 
again stressed that Audiovox is running Klipsch as a 
stand-alone operation, given the different markets 
they serve. Likewise, the company has no plans of 
combining efforts on the part of Klipsch and the 
other Audiovox brands, except perhaps for Klipsch-
branded OEM mobile audio products. Other oppor-
tunities for Klipsch include expanded commercial-
market sales and international sales. 

 Klipsch has begun selling the entire Klipsch-brand 
audio lineup through its website, but the company 
teamed up with Shopatron so that authorized deal-
ers fulfill consumers’ orders and make a margin 
on the sale, Klipsch said. Klipsch is the latest CE 
supplier to team with Shopatron to develop such a 
program. Dealers who fulfill orders placed through 
Klipsch’s website make their standard margin, minus 
a small fee that they pay to Shopatron for the lead, 
explained Klipsch Group Marketing Director Jill 

Escol. Consumers can have the product shipped to 
them by the dealer or choose to pick up the prod-
uct at the dealer’s location, she said. The company 
previously sold only its headphones, iPod docks, 
and computer speakers through its site. Shopatron, 
which calls itself a retail-integrated eCommerce 
solution provider, said its program eliminates chan-
nel conflict, builds retailer relationships, grows dis-
tribution, and increases overall sales for the brand. 
Through the Klipsch site, consumers get full access 
to information on all Klipsch products, including 
specifications, user manuals, and product images, 
Klipsch said. The site also includes how-tos on get-
ting the most out of a speaker system, a live chat for 
product questions, product reviews by consumers 
and professionals, links to product videos, and inte-
gration with Klipsch’s social-media sites. 

Solus to Bring H-PAS Bass Technology to 
Custom Speakers

Solus/Clements Loudspeakers plans to unveil the 
industry’s first in-wall and in-ceiling speakers incor-
porating its H-PAS bass-extension technology, pro-
moted as delivering targeted bass performance with 
50% smaller cabinets, smaller drivers and lower 
costs. The company will also expand its selection 
of in-room speakers with the technology, which was 
developed by Solus/Clements and also appears in-
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room speakers made by Atlantic Technology. Atlantic 
is licensing the technology to other companies, and 
several licensing deals have already been conclud-
ed, said Solus/Clements President Phil Clements. 
Hybrid Pressure Acceleration System (H-PAS) com-
bines elements of bass-reflex, inverse-horn, and 
transmission-line speaker technologies to pressurize 
and accelerate low frequencies. H-PAS is promoted 
as breaking what the companies have called “the 
iron law of loudspeaker design.” The law states that 
among three key goals of speaker design—deep bass, 
compact enclosures, and good efficiency—two must 
be selected at the expense of the third.

Licensees of H-PAS technology are developing 
their own custom speakers with the technology, but 
Solus/Clements is the first out of the gate and will 
be the only company with H-PAS custom speakers 
at the show, Clements said. The company’s models 
ship in mid December at prices that haven’t been 
finalized.

The custom speakers consist of the SX-4.0 in-wall/
on-wall speaker, the SX-4.0 IC in-ceiling speaker, 
the SX-4.0 CC center channel, and the three-
channel SX-4.0 in-wall/on-wall LCR, all with back 
boxes and ability to deliver bass down to 40 Hz 
or 42 Hz with a 3 dB down point, depending on 

the model. All models are two-way models featur-
ing one or more 4" woofers. The SX-4.0 in-wall/
on-wall features 1" silk soft-dome tweeter and 4" 
woofer in an enclosure measuring 23.8" × 8.5" by 
4". It’s designed for use with flat-panel TVs with 
screen sizes of 46" and larger. The SX-4.0 CC center 
channel is 8.5" × 48" × 4" and features a 1" silk soft-
dome tweeter flanked on each side by a 4" woofer, 
each in its own enclosure. The in-ceiling speaker 
and the three-channel SX-4.0 LCRs are the same 
size as the center channel. The LCR’s left and right 
channels are each in their own enclosures like the 
SX center channel. The in-ceiling speaker features 
1" tweeter and 4" woofer, and the three-channel 
LCR features a two-way driver complement for the 
left and right channels and two three-inch full-range 
drivers for the center channel. H-PAS technol-
ogy is used only on the LCR›s left-right channels. 

Electronic Systems Contractors Offer 
Diversified Services

Electronic systems contractors (ESCs) who are 
CEDIA members enjoyed 13% revenue growth and 
rising profit margins in 2010 despite the depressed 
market for new home construction, CEDIA’s annual 
benchmarking survey found. The responding com-
panies also expect their revenues to grow in 2011. 
Average revenues for a responding company hit 
$1.32 million in 2010, up 13%, with installers 
expecting 2011 gross revenues to increase on average 
by 15% to $1.52 million. 

In 2010, most of the ESC’s revenues again came 
from retrofit and remodeling installs, both of 
which accounted for an average of 63% of gross 
revenue in 2010. Average net profit margin rose 
to 4.1% in 2010 from 3.5% in 2009, though 
the average margin is still below 2007’s 6.8%. 
 For 2011, the respondents expect the number of 
jobs they do to increase from 2010, when the medi-
an number of projects for ESC companies was 41, 
and they expect that number to grow to a median 51 
in 2011. The average 2010 project size was $32,000. 
A stepped-up marketing effort was the reason cited 

Employment Opportunity
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most often by installers for their expectations of ris-
ing sales and profits in 2011. After the end of the 
first quarter of 2011, 93% of respondents indicated 
that they expect to be profitable at the end of 2011

Among project types, home theater/media room 
installs accounted for a smaller share of respondents’ 
gross revenues, falling to 17% in 2010 from the 
previous year’s 24%, presumably because installers 
have been diversifying into lighting, security, energy 
management, and systems integration. In fact, 
respondents called “systems integration/control” 
their most profitable product category in 2010.

In addition, installers see themselves offering a 
variety of products and services during the next two 
years. Seventy-two percent expect to be offering 
energy-management products, 24% expect to offer 
smart appliances, 33% expect to offer home health 
equipment, 49% expect to be offering LED lighting, 
and 18% expect to offer alternative energy sources

For the 2011 survey, 112 companies completed 
valid survey responses for a response rate of about 
8%. The companies employ a total of 932 employ-
ees. Results are representative of CEDIA members 
and reported at a 95% confidence level, CEDIA 
said. The survey was conducted by research firm 
Brand Ubiquity. 

Results are free to respondents and available for 
purchase through the CEDIA Marketplace for 

$1,495 for CEDIA members and $2,995 for non-
members. 

Consumer Electronics Industry Experiences 
Growth

The consumer electronics industry will have 
stronger than anticipated growth in 2011, with 
tablet PCs, smartphones, and e-readers driving 
sales, according to the semiannual industry fore-
cast recently released by the Consumer Electronics 
Association (CEA). 

The industry is estimated to surpass $190 billion 
in overall shipment revenues this year, a growth rate 
of 5.6%, which is higher than the previous projec-
tion from January. “The U.S. Consumer Electronics 
Sales and Forecast” (July 2011) also projects indus-
try shipments will grow in 2012, reaching an all-
time high of $197 billion. The forecast estimates 
2011 shipment revenues of 5.6%, up from a fore-
cast of 3.5% in January, and assumes a U.S. GDP 
growth rate of 2.4%. Industry shipment revenues 
will surpass $190 billion this year, about $4 billion 
more than anticipated in January. Growth is pro-
jected to continue into 2012, reaching $197 billion 
in shipment revenues, an all-time high. CEA expects 
the surging sales of mobile-connected devices to 
be significant enough to push the overall industry 
higher than previously projected. VC
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