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ALMA International 2010 Symposium
Despite the subdued economy, the ALMA Symposium’s attendance 

numbers—approximately 110 were in attendance this year—while not as 

great as they have been in some recent years, reflected an excellent turnout 

of attendees enthusiastic about loudspeaker networking, education, and 

new products. This year’s technical program was one of the best ever, with 

technical papers from Marshall Buck, Steve Temme, and Sean Olive, plus 

the Round Table on “ESP,” hosted by Floyd Toole, was sold out for the 

first time, and many who attended reported some engaging discussions.   

Panel discussion on Standards, hosted by ALMA’s new standards com-

mittee chair, Spiro Iraclianos, featured seven panelists with a diverse range 

of experiences and generated some interesting discussion about some of 

the standards issues the industry faces. Tutorials rounded out the program 

and included how to test a USB speaker, how to test headphones, using 

loudspeaker simulation software, and reducing the time to market.

For the first time ever, ALMA addressed a topical industry issue—that 

of software and hardware plagiarism—with a combination of presenta-

tions and discussions. Phil Bunch of Phase Design gave a presentation 

that introduced the issue, and a group of seven or eight people continued 

the discussion in an open discussion session and the intellectual property 

committee meeting. Please continue to talk about this on the forums 

because it’s important for everyone to provide input so that as an organi-

zation ALMA can apply some group pressure to minimize this problem.

ALMA’s training program followed on logically from last year with a 

course on Loudspeaker Systems Design by Rick Weisman. This focused 

on designing a system to a target (last year Floyd Toole taught a class 

which covered how to specify the target) and was well received by all 

who attended. Mike Klasco also taught a course on loudspeaker material 

basics, which provided a good understanding of the benefits and limita-

tions of a variety of materials used in loudspeaker manufacturing.

Paper presentations at this year’s Symposium were excellent, and cer-

tainly the quality you expect to encounter at typical AES Convention paper 

presentations. Up first was Induction Drive Loudspeakers by Marshall 

Buck, David Graebener, Patrick Turnmire, and presented by Marshall Buck 

(Marshall Buck and Patrick Turnmire presented this paper at the 127th

AES Convention in New York). Induction loudspeaker motors use a trans-

former with fixed primary and moving secondary in a static magnetic field 

(Fig. 1). FEA modeling has driven this technology forward. The group 
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has built very high efficiency, mid/high compression drivers, 

and a linear, long stroke woofer with high output. The mid 

exhibits an output of over 80 acoustic watts, and a maximum 

10W efficiency of 45%. Reliability of induction drive is high 

due to the elimination of moving lead-in wires. 

Following the Induction Drive paper, Steve Temme, CEO 

of Listen Inc. presented New Method for Measurement of 
Rub & Buzz Based on a Perceptual Model (Steve Temme, 

Pascal Brunet, and Don Keele). Manufacturing defects in 

loudspeaker production can often be identified by an increase 

in Rub & Buzz distortion. This type of distortion is quite 

noticeable because it contributes an edgy sound to the repro-

duction and is annoying because it often sounds separate or 

disembodied from the fundamental signal. The annoyance of 

Rub & Buzz distortion is tied inti mately to human percep-

tion of sound and psychoacoustics. To properly implement 

automated production line testing of loudspeaker Rub & 

Buzz defects, you must model or imitate the hearing process 

using a suf ficiently accurate perceptual model. This paper 

describes the results of a Rub & Buzz detection system using 

a simplified perceptual model based on human masking 

thresholds that yields excellent results (Fig. 2).

The last paper presented at the Symposium came from 

the acoustics group at Harman International led by Dr. 

Sean Olive and was titled The Subjective and Objective 
Evaluation of Room Correction Prod ucts (Dr. Sean E. 

Olive, John Jackson, Allan Devantier, David Hunt, Sean M. 

Hess, Harman International).

A panel of eight trained listeners gave comparative rat-

ings for five differ ent room correction products based on 

overall preference and spectral balance. The room correc-

tions were applied to a single loudspeaker/subwoofer in a 

typical semi-reflective listening room, and evaluated us ing 

three different music programs. The same loudspeaker/

subwoofer without correction was included as a hidden 

anchor. The results found significant differences in sound 

quality among the room correction prod ucts based on 

listeners’ preferences and spectral balance ratings. These dif-

ferences can be largely explained by examining the steady-

state spatially averaged frequency response measurements 

of the room cor rections measured at the listening location 

(Fig. 3). Please note that all three papers, along with 

notes and text from all the panel discussions, round table 

discussions, and tutorials are available at the new ALMA 

International website.
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Certainly one of the highlights of any ALMA Symposium 

is the Exhibition room with various loudspeaker-related 

vendors displaying their products. This year was well repre-

sented by the following 12 exhibitors:

Ocean Star Electronics, a 

Chinese loudspeaker OEM 

headquartered in Hong Kong 

demonstrated a new (and rather 

beautiful) loudspeaker that was 

made from plywood, but used 

horizontally rather than verti-

cally as is more conventional 

(Photo 1) (www.os-hk.com).

Listen, Inc. demonstrated 

SoundCheck ONE, a new low-

cost production-line loudspeak-

er test system which offers a 

complete software and hardware 

test package for under $6000. In 

addition to being cost-effective, 

the system is extremely simple 

to set up and is available in Chinese. (www.listeninc.com/

us/products/soundcheck_one.html)

Revolution 60, a new company affiliated with Menlo 

Scientific designs, develops high fashion headsets. 

Revolution 60 participated in the design of the new 

“beats by dr. dre” headphone that was on display (www. 

menloscientific.com)

Dr. Kurt Mueller GmbH displayed cones made from a 

wide range of materials including paper, foam sandwich, 

carbon fiber, honeycomb core, and a new titanium oxide 

cone for a compression driver. Titanium oxide extends the 

frequency response curve and offers better damping than 

titanium alone (www.kurtmueller.com).

G.R.A.S. demonstrated a new high-precision surface-

mount microphone. It is designed for use in audio mea-

surement applications where there is limited space available. 

It is just 2.8mm thick and 13.2mm (without rubber faring) 

or 40mm (with rubber faring) in diameter. Both a normal 

and a high impedance version are available (www.gras.us).

ACO Pacific displayed a wide variety of measurement 

microphones including phantom, conventional, and IEPE 

devices (www.acopacific.com).

Prism Media Products and Loudsoft announced a strate-

gic partnership where Prism will be the global sales and sup-

port network for Loudsoft. Prism demonstrated the dScope 

family of audio test systems, and Loudsoft showed the 2009 

FINE-Suite of Design software from LOUDSOFT, which 

has been updated to facilitate the design of micro speak-

ers, receivers, and headphones (www.prismsound.com/

test_measure/test_news.php?story=0188).

Phase Design, in addition to profiling their various OEM 

services, QA, and automation products and services for the 

loudspeaker industry, used the ALMA symposium as an 

opportunity to carry out an extensive survey on the require-

ments of Western companies outsourcing to Asia. The 

results will be published shortly (www.phasedesign.net).

Ferrotec exhibited all of their ferrofluids products for audio 

applications ranging from super-tweeters to subwoofers. 

Ferrofluid offers many benefits when used in the voice coil 

gap including increased thermal power handling, damping, 

voice coil centering, and reduced distortion (www.ferrotec.

com/products/ferrofluid/audio).

Danville Signal Processing demonstrated a range of digital 

signal processing solutions for loudspeakers including the 

new dsprak™ high performance module-based audio plat-

form that allows delivery of state-of-the art dsp-based audio 

systems from 8 to 32 channels (www.danvillesignal.com).

Globe Plastics, a composite molder, exhibited a variety of 

molded loudspeaker products including waveguides, enclo-

sures, baffles, and phase plugs

(www.globecomposites.com/Sound_Reinforcement.htm).

audioXpress, publishers of the loudspeaker industry maga-

zine Voice Coil and the Loudspeaker Industry Sourcebook, 

gave away copies of their publication and discussed advertis-

ing opportunities with other exhibitors and attendees

(www.audioxpress.com/magsdirx/voxcoil/index.htm).

For a more detailed report on this year’s ALMA Symposium, 

downloadable copies of the paper, tutorials and panel dis-

cussions, visit the new ALMA International website www.

almainternational.org.

Half-Priced Speaker Testing
Red Rock Acoustics is introducing their new website 

with an unbeatable offer: half-priced Klippel testing for 

joining their news group! Go to www.redrockacoustic.com 

and enter your name and e-mail address in the space pro-

vided. This offer will run through May 2010, and is limited 

to ten total speakers per customer.

With over 25 years of transducer design experience, 

Red Rock also offers evaluations (and solutions for your 

problems). Red Rock is able to test virtually any type of 

loudspeaker including woofer, midrange, tweeters, and 

compression drivers (car, home, commercial, or pro sound). 

Woofer testing can be done in free-air or in an enclosure. In 

addition to the discounted testing, joining the news group 

will keep you informed of new products, technical papers, 

design tools, and other loudspeaker-related topics from one 

of the most respected names in the audio industry.

True Technologies Announces  
the Release of LifeTest

Bob True has been busy reviving and revamping True 

Technologies, his consulting business founded in 1999. 

However, his consulting company was put on hold for 

four years when Bob joined Tymphany Corporation as 

the VP of World Wide Operations and later moved into 

the roles of Chief Technology and Chief Quality Officer. 

When the Tymphany US office was closed at the end of 

2008, the natural transition for him was to get back to True 

Technologies. Back in business again, True Technologies 

offers a wide range of services to the loudspeaker industry 

including product design, R&D, product evaluation, finite 

element modeling, SolidWorks modeling, program man-

agement, and manufacturing and quality systems support.  

PHOTO 1: Ocean Star.
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One of Bob’s interests over the years has been to develop 

high performance test and measurement equipment, and he 

has indeed spent the past year developing a new product, 

LifeTest, which was originally introduced in Voice Coil in 

August 2009 under the Phase Design name. Bob has since 

decided the product and his customers are better served 

with his direct support through True Technologies. Other 

products that fill niches in the loudspeaker industry are 

under development.

LifeTest was developed specifically for testing multiple 

channels of amplifiers, transducers, and powered loud-

speaker systems (Fig. 4). The LifeTest system brings new 

capability and flexibility to power and accelerated life test-

ing by allowing engineers and test technicians to easily and 

consistently control the setup, event timing, and the moni-

toring and recording of the current flowing through any 

Device Under Test (DUT). The system can also provide a 

record of periodically sampled Small Signal Parameters, thus 

enabling the analysis of device changes and the projection 

of its lifespan. For transducers, voice coil temperature can 

be extracted from the data, plus temperature and humidity 

sensors can be added to simultaneously track the ambient 

conditions and/or the temperature of DUT components.  

The base system ships with hardware and software to 

provide stimulus and monitoring of 8 channels of devices. 

You can add an additional 8 channels of temperature data 

acquisition and two channels of humidity sensing. You 

can also further upgrade the system to 16 or 24 channels 

of DUT/sensor monitoring using a single PC running 

Windows XP, Vista, or Windows 7. Blocks of channels can 

be set up for testing groups of the same DUT, or each chan-

nel can have a unique start time, signal, power level, test 

duration, and so on. Blocks or individual channels can be 

paused for device inspection, and the system keeps track of 

the overall timing so the total test duration is exactly main-

tained. You can recall previously saved test setups holding 

particular test specifications for repetitive or ongoing testing 

tasks. Data is easily archived for later viewing or exporting.

In terms of using various stimuli for testing, any signal 

that you can save as a Windows wave file can be used as a 

test signal. The waves can be recorded from analog equip-

ment outputs or produced digitally using commonly avail-

able software tools. LifeTest includes a Signal Generation 

Module that allows you to quickly produce various test 
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FIGURE 4: LifeTest main screen with current, 

resonance frequency, and DC resistance plotted.
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signals based on Gaussian noise, multi-tones, tone burst, 

sine ramps, and others. You can apply high- and low-pass 

filters with user-defined slope and crossover frequencies so 

external filter networks are not needed. You can set the crest 

factor and spectral color. There are quick setup routines to 

produce EIA-426B noise (Fig. 5), and other standard tests. 

Once the wave files are produced there is no need for 

noise generators, CD players, clipping circuits, filters, and 

so on. The system is easily calibrated to precisely output 

voltage levels that are entered as part of the test setup. Built-

in voltmeters provide real-time RMS readings of the signals 

delivered to the DUTs.

LifeTest can be set up with user defined upper and lower 

current limits and the system will automatically shut down 

a channel if a reading falls outside the window due to a short 

or open circuit condition. You can set the limits to auto 

adjust after a user-defined initial test period. This feature 

can be useful when the limits cannot be easily calculated; 

for example, when testing with music tracks.     

The system also includes the SSP (Small Signal Parameter) 

Monitor that uses a very brief (< 0.5 second) multitone 

signal to make a robust third octave impedance versus fre-

quency measurement at user set time intervals. A complex 

curve fitting routine is used to fit the data to a model that 

yields the device SSPs (Fig. 6). The calculation provides 

an estimate of the DC resistance that you can use for voice 

temperature tracking without the need for employing DC 

coupled hardware and injecting DC current through the 

DUT. The SSP measurement is fast enough that it does not 

significantly disturb the test. Other DUTs being tested are 

not interrupted while the SSP measurement is made.

Additional features include power ramp and duty cycle 

controls.  Together these features allow you to easily deter-
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FIGURE 6: LifeTest small signal parameter measure-

ment with curve fit.

FIGURE 5: LifeTest signal generator module—EIA 

426B noise creation.
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mine the power handling capacity and life expectancy of 

a device. Power-on and cool-down cycles are indepen-

dently controlled, and the power can be set to automatically 

increase with each new power-on cycle. The high- and low-

level current limits automatically and proportionally adjust 

when the power is increased. Figure 7 shows a 1 hour on/1 

hour off duty cycle with increasing power from 10W to 

400W in 10W steps. On and off cycles can be set to have 

different durations if desired.

You can add temperature and humidity sensors to 

monitor ambient conditions, IC temperatures, back plates, 

enclosure temperatures, and so on. Figure 8 shows the 

heating and cooling cycle of a power amplifier with one 

hour powered and one hour off. The red line is the heat-

sink temperature and the pink line is the internal enclosure 

temperature.

Testing status can be monitored remotely through sched-

uled e-mail reports. LifeTest also provides a Remote Monitor 

tool that provides near real-time updates through the Internet. 

You can monitor an unlimited number of test blocks/channels 

from multiple test stations in multiple locations. On power 

failures, the system will restart itself as the PC powers back up. 

Testing is resumed automatically and accurate duration timing 

is maintained. The system sends an e-mail report document-

ing the down time. Figure 9 shows the status monitoring 

screens for the DUT and temperature/humidity sensors.

FIGURE 7: Combined power ramp and duty cycling 

features.

FIGURE 8: Temperature monitor of power amp heatsink 

and internal enclosure.

FIGURE 9: LifeTest status monitoring.
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LifeTest installation and calibration is simple and 

straightforward.  Interface equipment is housed in a 

robust rack-mountable enclosure with all input and 

output connections on the rear panel. Custom configu-

rations with alternative mounting options are available 

upon request. For more on True Technologies LifeTest 

system, go to www.true-technologies.com or e-mail 

rtrue@wi.rr.com.

China Policy Changes for Exports of Rare Earths
A Chinese official recently tried to calm unease about 

curbs on exports of rare earths used in clean energy 

products and superconductors, saying that sales will 

continue but must be limited to reduce damage to 

China’s environment. China produces nearly all the rare 

earths used in batteries for hybrid cars, mobile phones, 

superconductors, lightweight magnets in other high-tech 

products and loudspeakers. Reports of a plan to reduce 

exports sparked concern about the impact on industry 

abroad.  

Beijing will encourage sales of finished rare earths 

products but will limit exports of semi-finished goods, 

according to Wang Caifeng, deputy director-general of 

the materials department of the Ministry of Industry 

and Information Technology. Exports of raw ores already 

is now officially banned, and she said that will continue. 

Wang refused to confirm Chinese news reports that this 

year’s exports will be cut to about 8% below 2008 levels 

and future exports will be capped at similar levels. She 

said a plan will be issued later this year.

“China, as a responsible big country, will not go back 

and will not take the road of closing the door.” However, 

she said, China must limit output to protect its environ-

ment given the fact that production of one ton of rare 

earths produces 2,000 tons of mine tailings. “China has 

made big sacrifices for rare earths extraction,” said Wang, 

who said she has spent her whole 30-year career oversee-

ing the industry. “It has damaged our environmental 

resources.”

Wang spoke at the Minor Metals & Rare Earths 2009 

conference, co-hosted by China Chamber of Commerce 

of Metals Minerals & Chemicals Importers & Exporters 

and Metal Pages Ltd., a London-based metals trading 

and information company.

China accounts for 95% of global production and 

about 60% of consumption of rare earths, which include 

such metals as dysprosium, terbium, thulium, lutetium, 

and yttrium, according to the US Geological Survey. 

The United States supplied nearly all its rare earths 

needs from its own mines as recently as 1990, according 

to the USGS; however, output plunged after the market 

was flooded with low-cost ore from China, which has 

lower labor costs and less-stringent environmental con-

trols. China wants to develop its industries to process 

rare earths and produce products from them. China 

banned new wholly foreign-owned processing ventures 

in 2002, but some French and Japanese companies set 

up operations before that. New foreign investors will be 

required to work through joint ventures with Chinese 

partners.

Last year, China exported 10,000 tons of rare earths 

magnets worth $400 million and 34,600 tons of other 

rare earths products worth $500 million. China used 

70,000 tons of rare earths in 2008 out of reported 

total global consumption of 130,000 tons; however, 

it is likely that global consumption was higher than 

indicated by the official statistics. China’s demand for 

rare earths has surged as manufacturers shifted produc-

tion of mobile phones, computers, and other products 

to Chinese factories. The United States and European 

Union have objected to similar Chinese controls on 

exports of other industrial materials. Both filed a World 

Trade Organization complaint in June accusing Beijing 

of improperly favoring its industries by limiting exports 

of nine materials including bauxite and coke in which 

it is a major supplier (this report was edited from USA 
Today).

SB Acoustics Partners with Focus Enhancements
SB Acoustics (www.sbacoustics.com), a division 

of Sinar Baja Electric, a vertically integrated, design, 

engineering, and manufacturing company based in 

Surabaya, Indonesia, has announced its partnership 

with Focus Enhancements (www.focusinfo.com), a 

leading supplier of wireless audio technologies, to 

develop Summit Wireless based audio solutions tar-

geting speaker brands in the home theater market. 

Summit Wireless, an audio integrated circuit, sets a 

new standard for home theater digital audio fidelity, 

ease of setup, instant calibration, and sweet spot des-

ignation.

Summit technology can be integrated into speak-

ers, audio/video receivers, digital televisions, gaming 

platforms, Blu-ray players, sound bars, wireless audio 

hubs and set-top boxes, enabling them to broadcast 

high-definition surround sound wirelessly. The technol-

ogy received the “Best of What’s New 2009” award by 

Popular Science Magazine for its technological innovation 

in the home entertainment category as the first and only 

wireless 7.1 surround sound solution of its kind. “Our 

customers are asking for wireless speaker technologies 

that address the home theater installation challenges 

without sacrificing fidelity,” said David Stephens, direc-

tor, SB Acoustics. 

“Summit Wireless is by far the best solution we’ve 

heard for multichannel wireless audio and the integrated 

digital filters give system integrators greater flexibility 

FIGURE 10: LifeTest interface hardware.
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to tune speakers to consumers’ listening preferences and 

cabinet design versus conventional speakers with passive 

crossovers. We believe our patented transducer technolo-

gies and manufacturing prowess combined with Summit 

Wireless technology will give our OEM clients a true 

market advantage.”

Features for the Summit Wireless Surround Sound 

wireless system include:

 Automatic discovery of speakers

 Automatic channel assignment

 Mapping of speaker location within 1

 Automatic sweet spot configuration

 Automatic scalability from 2.0 to 7.1 speakers

 Instant volume and time adjustment 

“We are excited by SB Acoustics’ decision to devel-

op products using Summit Wireless technology,” said 

Tony Parker, vice president of marketing for Focus 

Enhancements. “As a well-respected, high-volume manu-

facturer to major brands that value quality, innovation, 

and performance, their endorsement of Summit gives 

brands the confidence that a superior wireless solution 

is now available.”

SB Acoustics showcased a Summit Wireless-enabled 

7.1 speaker system at CES in January. To schedule a 

meeting with SB Acoustics and Sinar Baja Electric please 

contact David A. Stephens, or Linda Ferguson at Focus 

Enhancements.             VC

KLIPPEL GMBH FREE  
SEMINAR IN SEOUL, KOREA
Dr. Wolfgang Klippel will present a free seminar titled 
“Assessment of Audio Systems for Better Speaker 
Design” on March 2 from 10AM to 6PM at the Seoul 
Palace hotel, Seoul, Korea. The course addresses 
evaluation of sound reproduction systems based on 
objective measurements. Dominant signal distortion 
is modeled by linear, nonlinear, and time-variant 
systems with lumped and distributed parameters. New 
measurement techniques based on those models are 
presented which assess electroacoustical systems while 
reproducing test signals and music as well.

The course makes the relationship between symptoms 
and physical causes of the distortion more transparent 
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 telecommunication, automotive, and professional 
applications. The lecture is supplemented by practical 
sections giving each participant further opportunities for 
learning by doing. To register, e-mail ybo@sangjinmedia.
co.kr, call 82-2-793-8431, or Fax 82-2-793-8430.



10 VOICE COIL

Test Bench
 

Faital and Exodus Anarchy
By Vance Dickason

�est Bench is definitely my favorite part of Voice Coil, as 

each month gives me another chance to look at more 

new drivers and, I hope, learn something new that I haven’t 

encountered before. And after 21 years as Editor of Voice 
Coil, I still have new things to learn. This month I received 

sample drivers from Faital Pro and Exodus Audio. From 

Faital, a new very high SPL 6.5  pro sound line source 

woofer/midrange, the 6PR150, and from a fairly new com-

pany, Exodus Audio, a high excursion 6.5  aluminum cone 

midwoofer, the W06-017R, retail name “Anarchy.”

Faital Pro 6PR150
The 6PR150 (Photo 1) is part of the relatively new high 

performance Faital professional line. Its intended applica-

tion is as a woofer in either a line source array or in a small 

two-way monitor, or even as a midrange in a high SPL 

three-way system. 

This woofer is built on a proprietary cast aluminum 

frame that includes a motor housing in which the driver 

is assembled from the front and both the neodymium 

motor and cone assembly drop in from the front of the 

woofer. Cooling is provided by 16-12  4mm vents located 

at the back of the motor/frame housing with 16 heatsink 

fins around the periphery of the motor housing. The cone 

assembly is unique and includes a coated curvilinear paper 

cone with a single roll coated cloth surround. Remaining 

compliance is provided by a 4  diameter flat cloth spider.  

What is so unusual about the cone assembly is the high-

frequency “whizzer” cone that takes the place of a dust 

cap. Normally these vintage high-frequency radiators have 

a trumpet-shaped cone that has the edge of the cone not 

suspended with no attachment above the cone surface. The 

Faital “whizzer” cone has the outside diameter attached 

directly to the cone forming a single unit. Driving the 

assembly is a 2  diameter (large for a 6.5  device) glass fiber 

voice coil former wound with aluminum wire to keep the 

Mmd as low as possible.      

PHOTO 1: Faital Pro 6PR150.
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I began analysis of the 6PR150 using the LinearX LMS 

analyzer and VIBox to generate both voltage and admit-

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

test fixture in free-air at 0.3V, 1V, 3V, 6V, and 10V. LEAP 

was unable to get a good curve fit on the 10V curves due 

to nonlinearity at that voltage, so I discarded these curves 

and uploaded only the 0.3-6V curves to LEAP 5. As has 

become the established protocol for Test Bench testing, I 

no longer use a single added mass measurement and instead 

used actual measured mass. This requires 50% of the sur-

round, spider, and voice coil leads removed before putting 

the entire cone assembly (including the voice coil) onto a 

digital scale.

Next, I post-processed the ten 550 point stepped sine 

wave sweeps for each 6PR150 sample and divided the 

voltage curves by the current curves (admittance) to derive 

impedance curves, phase added by the LMS calculation 

method, and, along with the accompanying voltage curves, 

imported to the LEAP 5 Enclosure Shop program. Because 

most Thiele/Small data provided by OEM manufacturers is 

produced using either a standard model or the LEAP 4 TSL 

model, I also generated a LEAP 4 TSL parameter set using 

the 1V free-air curves. I selected the complete data set, the 

multiple voltage impedance curves for the LTD model 

(see Fig. 1 for the 1V free-air impedance curve) and the 

1V impedance curves for the TSL model in the transducer 

derivation menu in LEAP 5, and produced the parameters 

for the computer box simulations. Table 1 compares the 

LEAP 5 LTD and TSL data and factory parameters for both 

Faital Pro samples.

LEAP LTD/TSL parameter calculation results for the 

FIGURE 1: Faital Pro 6PR150 free-air impedance plot.
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 TSL model  LTD model  Factory
 sample 1 sample 2 sample 1 sample 2  

FS 104.4Hz 98.0Hz 93.4Hz 102.9Hz 100Hz      
REVC 5.64 5.57 5.64 6.64 5.5    
Sd 0.0137 0.0137 0.0137 0.0137 0.0148
QMS 4.43 4.36 4.04 5.55 8.80     
QES 0.35 0.32 0.32 0.38 0.33   
QTS 0.33 0.30 0.30 0.36 0.33       
VAS 4.56 ltr 5.18 ltr 5.70 ltr 4.74 ltr 5.80 ltr     
SPL 2.83V 93.5dB 93.7dB 93.5dB 93.2dB 97dB         
XMAX 2.3mm 2.3mm 2.3mm 2.3mm 2.3mm
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6PR150 were reasonably close to the factory data, with the 

exception of the less conservative Sd number used for fac-

tory data (my measurement includes 50% of the surround 

width). Despite the Sd variance, I began setting up comput-

er enclosure simulations using the LEAP LTD parameters 

for Sample 1. I generated two vented box simulations, one a 

Qb3 type alignment ported enclosure and the other an EBS 

(Extended Bass Shelf ) alignment.  

This consisted of a 166 in3 vented box tuned to 123Hz 

with 15% fiberglass fill material, and a second simulation, 

an EBS vented enclosure with 171 in3 volume tuned to 

111Hz, also with 15% fiberglass fill material. Note that 

the physical Xmax number used for this review is the one 

provided by Faital. Their criteria is different than the stan-

dard definition of physical Xmax, which is (coil height-gap 

height)/2. Faital takes that number and adds to this (gap 

height)/3.

Figure 2 shows the results for the 6PR150 in the 

two vented enclosures at 2.83V and at a voltage level 

high enough to increase cone excursion to Xmax + 15% 

(2.6mm). The resulting F3 frequency was 140Hz 116 in3 

vented enclosure and -3dB of 113Hz for the 171 in3 vented 

box.  Increasing the voltage input to the simulations until 

the maximum linear cone excursion was reached produced 

103.5dB at 8V for the smaller ported box simulation and 

103dB with an 8V input level for the larger vented enclo-

sure (see Figs. 3 and 4 for the 2.83V group delay curves 

and the 8V excursion curves).

Klippel analysis for the 6PR150, which was performed 

by Pat Turnmire, Red Rock Acoustics (author of the SpeaD 

and RevSpeaD software), produced the Bl(X), Kms(X) and 

Bl and Kms Symmetry Range plots given in Figs. 5-8. 
(Patrick also offers in-depth analysis of the data and recom-

mendations for improvement at extra cost—for contact 

info, visit www.redrockacoustics.com).  

The Bl(X) curve for the Faital 6.5  woofer (Fig. 5) 

exhibits the typical narrow but symmetrical shape that 

comes with a moderate to short Xmax driver. In the Bl 

symmetry plot (Fig. 6), there is a very small coil-in Bl offset 

to the 6PR150 starting at about 0.24mm at rest, increasing 

to about 0.27mm at Xmax. Figures 7 and 8 show the 
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FIGURE 2: Faital Pro 6PR150 computer box simulations (A = vented 1 at 

2.83V; B = vented 2 at 2.83V; C = vented 1 at 8V; D = vented 2 at 8V).
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Kms(X) and Kms symmetry range curves. The Kms(X) 

curve has some minor asymmetry in both directions, with 

a coil-in offset starting at about 0.73mm at the rest posi-

tion and decreasing to a 0.42mm coil-in offset at 2.3mm of 

excursion (the driver physical Xmax). 

For the Faital Pro woofer, displacement limiting num-

bers were XBl at 82%, Bl was 2.2mm, and for the compli-

FIGURE 3: Group delay curves for the 2.83V curves in Fig. 2.

FIGURE 4: Cone excursion curves for the 8V curves in Fig. 2.

FIGURE 5: Klippel Analyzer Bl (X) curve for the Faital Pro 6PR150.
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FIGURE 6: Klippel Analyzer Bl symmetry range curve for the 6PR150.

FIGURE 7: Klippel Analyzer mechanical stiffness of suspension Kms (X) 

curve for the Faital Pro 6PR150.

FIGURE 8: Klippel Analyzer Kms symmetry range curve for the 6PR150.
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ance, XC at 75%, Cms was 4.3mm, which means that for 

the 6PR150 woofer, the Bl is the most limiting factor at the 

prescribed distortion level of 10%. Because the standard 

definition Xmax is only 0.3mm, the distortion performance 

is very good.       

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

6PR150 woofer.  According to the Faital literature, this 

unique motor configuration includes a demodulation ring 

(shorting ring). Given that, the inductance variance over 

the operating range is only 0.04mH, so there is practically 

no inductance change at all, which is important in produc-

ing an ultra-low distortion driver.

Next I mounted the 6PR150 woofer in an enclosure 

which had a 14   7  baffle and was filled with damping 

material (foam) and then measured the driver on- and 

off-axis from 300Hz to 40kHz frequency response at 

2.83V/1m using a 100-point gated sine wave technique. 

Figure 10 gives the on-axis response showing a smooth 

mostly flat response rising to a typical (for a 6.5 ) break 

point at 1.3kHz, declining in output about 4dB before 

beginning a series of breakup modes starting at 3.2kHz 

and continuing into the stop band of the driver’s response. 

Figure 11 illustrates the off-axis frequency response at 

0, 15, 30, and 45 . -3dB at 30  with respect to the on-

axis curve occurs at 2.1kHz, somewhat lower than most 

6.5  drivers, but cross point 2.1-3kHz or lower would be 

appropriate. And finally, Fig. 12 gives the two-sample SPL 

comparisons for the 6.5  Faital driver, showing a very close 

match throughout the operating range.

For the remaining group of tests, I set up the Listen Inc. 

SoundCheck analyzer (courtesy of Listen Inc.) to measure 

distortion and generate time frequency plots. For the distor-

tion measurement, I mounted the Faital Pro woofer rigidly 

in free-air, and set the SPL to 104dB at 1m using a noise 

stimulus (10V), and then measured the distortion with the 

Listen Inc. microphone placed 10cm from the dust cap. 

This produced the distortion curves shown in Fig. 13. 

FIGURE 9: Klippel Analyzer Le(X) curve for the Faital Pro 6PR150.
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I then used SoundCheck to get a 2.83V/1m impulse 

response for this woofer and imported the data into Listen 

Inc.’s SoundMap software. The resulting CSD (Cumulative 

Spectral Decay) waterfall plot is given in Fig. 14 and the 

Wigner-Ville (for its better low-frequency performance) 

plot in Fig. 15. For more information on this very low 

distortion high SPL 6.5  driver, visit www.faitalpro.com.

Exodus Audio WO6017R
For the second submission to this month’s Test Bench col-

umn, Exodus Audio (a brand established by the DIYcable 

web company) sent a new 6.5  aluminum cone midwoofer, 

the W06017R (Photo 2), which has a retail name of 

“Anarchy.” Exodus Audio is the www.diycable.com e-tailer’s 

loudspeaker label for their series of retail and OEM XBL 

dual gap woofers. Like the Audience 3  woofer featured 
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FIGURE 10: Faital Pro 6PR150 on-axis frequency response.

FIGURE 14: Faital Pro 6PR150 SoundCheck CSD waterfall plot.

FIGURE 15: Faital Pro 6PR150 SoundCheck Wigner-Ville plot.

FIGURE 11: Faital Pro 6PR150 on- and off-axis frequency response.

FIGURE 12: Faital Pro 6PR150 two-sample SPL comparison.

FIGURE 13: Faital Pro 6PR150 SoundCheck distortion plots. PHOTO 2: Exodus Audio W06-017R.
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in the May issue of Voice Coil, Exodus Audio licenses the 

patented XBL motor configuration from ADI (Acoustic 

Development International, www.acousticdev), and are 

patents from Dan Wiggens group (formerly Adire). 

If you are not familiar with the XBL motor structure, 

Fig. 16 gives a cutaway photograph of an XBL motor, 

which is a dual gap design using a single shaped front plate. 

In the case of the Exodus Anarchy woofer, two plates are 

sandwiched together to get the same effect, along with a 

CNC groove in the pole piece which resembles a T-pole 

configuration. Figure 17 illustrates the W06017R woofer 

cutaway diagram. 

The Exodus 6.5  uses a very nice cast eight spoke alu-

minum frame that is almost completely open below the 

spider-mounting shelf for cooling. Additional cooling and 

pneumatic relief is provided by an 11mm diameter pole 

vent. The Anarchy cone is an anodized black aluminum 

alloy curvilinear design combined with a 2.31  diameter 

anodized black aluminum concave dust cap, which together 

produce a very stiff 6.5  cone. Compliance is provided by a 

black NBR (rubber) surround and a 4  diameter flat cloth 

spider.

The motor for the W06017R consists of a 120mm 

 12mm ferrite magnet sandwiched between a T-yoke 

and the dual front plate configuration.  Driving the cone 

assembly is a 34.95mm diameter voice coil using a Kapton 

former wound with round CCAW wire and terminated to FIGURE 17: Diagram of the Exodus Audio Anarchy 6.5  woofer.

FIGURE 16: Cutaway view of the XBL motor.
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a pair of solderable terminals.

Setting up the initial test protocol, I clamped the driver 

to a rigid test fixture in free-air, and then generated both 

voltage and admittance (current) curves at 0.3V, 1V, 3V, 

6V, 10V, 15V, and 20V.  The 20V curves were somewhat 

too nonlinear for LEAP 5 to get an adequate curve fit, 

so I discarded them. I post-processed the remaining 12 

10Hz-20kHz 550-point stepped sine wave curve pairs 

for each driver and divided the voltage curves by the 

current curves to produce the six impedance curves. The 

impedance curves each had the LMS phase calculation 

procedure applied and, along with the voltage curve for 

each sweep, imported to the LEAP 5 Enclosure Shop 

CAD program.  

I additionally produced a LEAP 4 TSL model using 

the 1V free-air curves. I selected the complete curve set, 

the multiple voltage impedance curves for the LTD model 

(see Fig. 18 for the 1V free-air impedance curve) and the 

1V impedance curves for the TSL model in the transducer 

derivation menu in LEAP 5, and produced the parameters 

for the computer box simulations. Table 2 compares the 

LEAP 5 LTD and TSL data and factory parameters for both 

W06017R Anarchy samples.

Thiele/Small LTD parameter results for the Exodus 

6.5  woofer were very close to the factory data, which 

is always gratifying. Given this, I proceeded to program 

computer enclosure simulations using the LEAP LTD 

parameters for Sample 1 using the sealed and vented 

enclosure volumes suggested by the LEAP 5 Quick 

Design menu. This included a 0.221ft3 closed box with 

50% fiberglass fill material, and a 0.48ft3 Chebychev/
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 TSL model  LTD model  Factory
 sample 1 sample 2 sample 1 sample 2  

FS 45.8Hz 47.6Hz 45.8Hz 43.7Hz 45.8Hz      
REVC 6.19 6.19 6.19 6.19 6.4    
Sd 0.0129 0.0129 0.0129 0.0129 0.0131
QMS 4.87 5.32 6.58 6.29 6.37      
QES 0.44 0.46 0.51 0.49 0.48   
QTS 0.40 0.42 0.47 0.45 0.44         
VAS 10.6 ltr 9.8 ltr 10.7 ltr 11.7 ltr 9.6 ltr     
SPL 2.83V 85.6dB 85.5dB 84.9dB 84.8dB 84.7dB        
XMAX 12mm 12mm 12mm  12mm 12mm

�������	����������������������������

FIGURE 18: Exodus Audio W06017R free-air impedance plot.
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Butterworth vented box alignment with 15% fiberglass fill 

material and tuned to 40Hz.

Figure 19 depicts the results for the Exodus Audio 

woofer in the sealed and vented boxes at 2.83V and at a 

voltage level high enough to increase cone excursion to 

Xmax + 15% (13.8mm for the W06017R). This calcula-

tion resulted in a F3 frequency of 68.8Hz with a Qtc = 0.7 

for the 0.22ft3 sealed enclosure and -3dB = 44Hz for the 

0.48ft3 vented box simulation. Increasing the voltage input 

to both simulations until the maximum linear cone excur-

sion was reached resulted in 108.8dB at 46V for the smaller 

sealed enclosure and 111dB with a 50V input level for the 

larger vented box (see Fig. 20 and Fig. 21 for the 2.83V 

group delay curves and the 46/50V excursion curves). This 

is obviously a very high output driver for a 6.5  because of 

the long excursion XBL motor.
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FIGURE 19: Exodus Audio W06017R computer box simulations (A = sealed 

at 2.83V; B = vented at 2.83V; C = sealed at 46V; D = vented at 50V).

FIGURE 20: Group delay curves for the 2.83V curves in Fig. 19.

FIGURE 21: Cone excursion curves for the 46/50V curves in Fig. 19.
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1 license = $ 300.00

www.loudsoft.com

Other features:
• Acoustic auto-delay

• Room measurements:
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Thiele/Small parameters
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Klippel analysis for the Anarchy woofer produced the 

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

Figs. 22-25. As you would expect for a long Xmax (12mm) 

driver, the Bl(X) curve (Fig. 22) is very flat and broad, and is 

very symmetrical with a small amount of coil-out offset. From 

the Bl symmetry plot (Fig. 23), Klippel could not resolve the 

curve close to the rest position; however, from about 6mm 

and greater in excursion, the coil-in offset is a constant 1mm, 

perhaps suggesting that the coil on this sample was set about 

1mm away from magnetic center. Figures 24 and 25 give the 

Kms(X) and Kms symmetry range curves for the 6.5  woofer. 

The Kms(X) curve is tilted and asymmetrical. 
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FIGURE 22: Klippel Analyzer Bl (X) curve for the Exodus Audio W06017R.

FIGURE 23: Klippel Analyzer Bl symmetry range curve for the W06017R.

FIGURE 24: Klippel Analyzer mechanical stiffness of suspension Kms (X) 

curve for the Exodus Audio W06017R.
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In the Kms symmetry range curve, there is a 4mm coil-in 

offset at rest decreasing to zero at 8.3mm, then transitions to 

a coil-out offset of 1.6mm at the physical Xmax of the driver. 

Displacement limiting numbers calculated by the Klippel ana-

lyzer for the W06017R were XBl at 82%, Bl = 8.5mm, and for 

XC at 75%, Cms minimum was 10mm, which means that the 

Bl is the most limiting factor at the prescribed distortion level 

of 10%. Figure 26 gives the inductance curves Le(X) for the 

Exodus Audio woofer. Inductance will typically increase in the 

rear direction from the zero rest position as the voice coil cov-

ers more pole area, which is what you see with the W06017R. 

From Xmax out to Xmax in, the inductance range is 0.68mH 

to 1.14mH, which is only about 0.46mH variance.
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FIGURE 25: Klippel Analyzer Kms symmetry range curve for the W06017R.

FIGURE 26: Klippel Analyzer Le(X) curve for the Exodus Audio W06017R.
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Next I fired up the Listen Inc. SoundCheck analyzer and 

set it up for distortion measurements. The SPL at 1m with 

the 6.5  Exodus woofer mounted in free-air using pink noise 

was set to 94dB, my standard for home audio products. The 

W06017R produced the distortion curves shown in Fig. 27. 

Following the distortion measurements, I mounted the 

Anarchy woofer in an enclosure and made the impulse 

measurement. I imported this into Listen Inc.’s SoundMap 

software, windowed to remove the room reflections and 

produced the CSD waterfall plot in Fig. 28 and the 

Wigner-Ville plot in Fig. 29.

For the remaining series of SPL measurements, I mea-

sured the driver frequency response both on- and off-axis 

from 300Hz to 20kHz with a 100-point resolution at 

2.83V/1m using a gated sine wave method. Figure 30 

depicts the Exodus 6.5  on-axis response, yielding a very 

smooth rising response out to 1.4kHz, which was followed 

by a 3dB decrease in SPL until a breakup mode at 4kHz. 

Figure 31 illustrates the off-axis frequency response at 0, 15, 

30, and 45 . -3dB at 30  with respect to the on-axis curve 

occurs at 3kHz, which is in the vicinity of the typical 3kHz 

or lower crossover frequency frequently used for 6.5  drivers. 

And last, Fig. 32 gives the two-sample SPL comparisons 

for the Exodus Audio 6.5  driver, showing both samples 

very closely matched. Exodus appears to have done a nice 

job producing a high output 6.5  woofer for two-way 

applications. For more information on these and other 

Exodus Audio XBL woofers, visit www.diycable.com.    VC

FIGURE 27: Exodus Audio W06017R SoundCheck distortion plots.

FIGURE 28: Exodus Audio W06017R SoundCheck CSD waterfall plot.
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FIGURE 29: Exodus Audio W06017R SoundCheck Wigner-Ville plot.

FIGURE 30: Exodus Audio W06017R on-axis frequency response.

FIGURE 31: Exodus Audio W06017R on- and off-axis frequency response.

FIGURE 32: Exodus Audio W06017R two-sample SPL comparison.
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Acoustic Patents 
By James Croft

�he following loudspeaker-related patents were filed 

primarily under the Office of Patent and Trademarks 

classification 181 for acoustical devices and 381 for electri-

cal-signal processing systems and HO4R for international 

patents. This also includes new patent applications that are 

published in the Patent Application Journal. 
However, before getting into this month’s patent reviews, you 

may have noticed that the patent review featured in the January 

issue of Voice Coil was not accompanied by a patent drawing. 

We apologize for the oversight and the drawing for TABBED 

SPEAKER FRAME WITH OVERSIZED DIAPHRAGM, 

patent number US 7,031,487 is shown this month in Fig. 1.

PARAMETRIC AUDIO SYSTEM FOR 
OPERATION IN A SATURATED AIR MEDIUM 
Patent Number: US 7,596,229

Inventor: Croft, III, James J. (Bellevue, Wash.)

Assignee: American Technology Corporation  

   (San Diego, Calif.)

Filed/Priority Date: July 13, 2005

Granted: September 29, 2009

US Class: 381/77, 17 Claims, 9 drawings

REVIEWER COMMENTS
Disclosed is a parametric, ultrasonic to audio converter 

that incorporates a preprocessing system to minimize distor-

tion at a wide range of acoustic levels.

Historically, parametric loudspeakers made to operate in 

an air medium, with most early development being done 

in Japan in the 1980s, have been very difficult to realize in 

a form that operates with low distortion. In 1965 Orhan 

Berktay showed that underwater parametric loudspeakers 

operated at small signal levels could be theoretically linear-

ized through preprocessing the input signal by applying a 

square process. In the 1990s Japanese and American practi-

tioners of parametric loudspeakers applied square-root pre-

processing and found that when measured with small signal 

test signals, distortion was significantly reduced.

Unfortunately, due to the inefficiency of parametric 

loudspeakers, they often require extremely high levels of 

FIGURE 1: US 

patent 7,031,487 

(from Jan ’10 

issue.

FIGURE 2: US patent 7,596,229.
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ultrasonic output to generate enough audio to be useful. 

(Example: > 140dB ultrasonic to achieve 90dB of audio.) 

And, due to the inherent second-order high-pass characteris-

tics of the conversion process, even greater ultrasonic outputs 

are required for the reproduction of lower audio frequencies.  

What is disclosed in the specification is that a square-root 

processor, which was considered as the ideal distortion correc-

tion algorithm, was found to actually increase distortion as the 

ultrasonic level approaches saturation of the air medium. To 

address this, the nature of the invention applies many transition 

processing schemes that utilize either a square-root processor, 

single sideband modulation, and/or a low modulation index 

at low signal levels and transitions to a high modulation index, 

double sideband, amplitude modulator at full saturation levels. 

By doing so the audio output signal can deliver linearized audio 

that have distortion levels at full saturation of the air medium 

that are as low as the square-root processed signal at low signal 

levels. While the distortion levels are very low at small and large 

signal levels, the system does not disclose an effective algorithm 

that provides low distortion at the transition amplitude that is 

halfway between square-root processed small signal levels and 

the levels at full saturation of the air medium.

The basic inventive concept offers an advancement 

over the prior art. It represents an incomplete step toward 

solving the distortion problem that requires a much more 

complex transitional algorithm to reach the full potential of 

the linearization of a parametric loudspeaker (Fig. 2).    VC

Industry Watch
By Vance Dickason

s business has slowed down, even the mega players in 

the industry are changing their distribution strategies. 

The Harman Consumer Division (www.harman.com) is 

dropping all two-step distribution for its JBL, Infinity, and 

Harman/Kardon home audio brands; JBL and Harman/

Kardon multimedia products; and AKG headphones. The 

division also plans to step up its in-store merchandising 

campaign in the coming months to include a more active 

in-store fixturing program for large and small dealers. The 

group is dropping “a considerable number of distributors,” 

who largely sold to independent dealers and custom install-

ers, as part of an effort to “take control of our distribu-

tion” and exert a greater degree of influence over how the 

Harman products are presented and sold. 

Harman Consumer’s independent rep force, led by 

Eastern and Western regional sales directors, will take over 

home, multimedia, and headphone sales to small accounts. 

Sales to large accounts, including Best Buy (www.bestbuy.

com) and Apple (www.apple.com), will continue to be 

direct. Distribution of 12-volt products is unchanged. 

In other changes, the group is launching a new in-

store merchandizing campaign that will group Harman 

Consumer brands together in a single display area, import-
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ing a concept that Harman has rolled out in hundreds of 

stores in Europe. The concept will go live first at the end of 

February at Nebraska Furniture Mart (www.NFM.com).
The AES 128th Convention, taking place in London at 

the Novotel London West Convention Center, has new dates. 

The exhibits will be held May 23-25, and the Conference will 

go from May 22-25. For more, visit www.aes.org.

The Eclipse brand will disappear from the car electronics 

retail aftermarket after a run of 21 years. Parent company 

Fujitsu Ten Corp. of America (www.fujitsu.com) confirmed 

plans to discontinue sales of Eclipse mobile audio, video, and 

navigation products in the struggling aftermarket in North 

America, Latin America, and South America. Fujitsu will 

merge the Eclipse business with its existing OEM car electron-

ics unit to expand Fujitsu’s OEM accessory business, which 

markets entertainment, communication, and safety products 

as options sold by new vehicle dealers and manufacturers. 

Atlantic Technology (www.atlantictechnology.com) 

exhibited at the 2010 CES with their first production speaker 

incorporating H-PAS (Hybrid Pressure Acceleration System) 

bass technology, which delivers targeted bass performance 

with 50% smaller cabinets, smaller drivers, and lower costs. 

Shipments of the AT-1 speaker are expected by the end of the 

first quarter at an introductory price of $1,995 per pair. The 

speakers, finished in gloss-black metal-flake paint, will be 

displayed at CES in the Venetian Veronese 2501A. 

H-PAS, developed jointly by Atlantic and Clements/
Solus Loudspeakers (www.solusaudio.com), breaks what 

CEO Tribeman called “the famous iron law of loudspeaker 

design.” According to Mr. Tribeman, the law states that 

among three major goals of speaker design—deep bass 

extension, a compact enclosure, and good efficiency—

speaker designers must choose two at the expense of the 

third. H-PAS combines elements of bass reflex, inverse 

horn, and transmission-line speaker technologies. H-PAS 

uses an unusual cabinet design to cascade the technologies 

one to another to pressurize and accelerate low frequencies, 

and is available for licensing to other companies.

High-end audio supplier Thiel Audio (www.thielaudio.

com) will partner with music-server maker Olive (www.

olive.us) to launch a networked multiroom-audio system that 

combines an Olive server with networked Thiel speakers. 

The Olive+Thiel HD Music System consists of a proprietary 

version of Olive’s existing 4HD music server and Thiel’s 

SCS4 IP-based active loudspeakers. The server and speakers 

use Thiel’s proprietary zoet IP-based Ethernet-networking 

technology to stream up to four different songs simultane-

ously over Ethernet cables to four different pairs of SCS4 

speakers via the server’s four-port Gigabit Ethernet switch. 

In addition, the Olive server features analog and USB 

digital audio inputs to allow streaming from such con-

nected music sources as TVs, satellite radio, or PCs. Thiel’s 

zöet technology is said to eliminate the latency issues that 

often plague network-based multiroom-audio systems. 

Olive+Thiel will ship within Q1 2010. One server and a 

pair of speakers will retail for $7,900.  
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The first in-ceiling speakers in Polk’s Vanishing Series 

(www.polkaudio.com) feature an oval woofer mounted to a 

steeply angled tube inside the ceiling, shrinking the speaker’s 

footprint without sacrificing bass output and extension. The 

smaller footprints cosmetically blend in better with the grow-

ing selection of small-footprint in-ceiling lights. Six three-way 

in-ceiling models ship in the second quarter at $229 each to 

$549 each. They join in-wall Vanishing Series models priced 

from $400 to $1,500 per pair. The in-ceiling and in-wall 

models both feature slim 3mm bezels, grilles that protrude 

from the wall only by 7mm, and micro-perf grilles with 

0.6mm hole size to look sheer from only a few feet away. 

The in-ceiling models add reduced footprints by mount-

ing an oval woofer to a steeply angled oval tube inside the 

ceiling. The woofer fires into the tube through ports that 

reside on a 15  angled baffle, onto which the tweeter and 

midrange are also mounted. Mounting the tweeter and 

midrange at a 15  angle in the baffle also lets installers focus 

their output toward the prime listening positions in home 

theater and multiroom-audio applications, the company 

added. All six models feature 0.75  dome tweeter and 2.5 or 

3.5  midranges. Woofers are 5, 7, and 9  ovals.

A new Klipsch product (www.klipsh.com) will allow con-

sumers to install their own two-source, two-zone multiroom-

audio systems by screwing a combination wireless-speaker/

LED light into existing recessed-light fixtures in the ceiling. 

The system supports up to eight speakers for four rooms of 

synchronized stereo playback. Called LightSpeaker, the new 

product was developed by Kadence Designs and will be 

co-branded with both companies’ names. The centerpiece is 

a light/speaker that screws into a standard-size Edison-type 

light-bulb socket in almost all round 5  R30 and 6  R40 

recessed ceiling cans, the companies said. The single-piece 

housing incorporates 2.4GHz wireless receiver, 20W digital 

amp, 2.5  driver, active EQ circuitry, and LED light that 

delivers the light output of a 65W incandescent bulb. 

Switches on each fixture select the speaker for left- or 

right-channel playback and zone one or two operation. 

Music is delivered wirelessly up to 50  from a tabletop 

transmitter that connects to one or two audio sources. The 

base’s controls consist of zone and source selection, volume, 

mute, light turn-on, and light dimming. Light dimming is 

controlled separately from audio volume. The functions are 

duplicated on a handheld RF remote. Neither the remote 

nor the base controls the functions of connected sources, 

which connect via RCA and minijack inputs. 

Klipsch will offer the speakers on its website in a $599 

package consisting of two speakers, a transmitter, remote, 

and other accessories. Additional LightSpeakers will cost 

$249 each. Broader distribution is planned in March.

This year’s NAMM Show attendance drew 87,569 

people—just 559 shy of the record set two years ear-

lier. Also, the event brought in more exhibitors than ever 

before in its 108-year history—1,373. That included 

about 250 new exhibitors, according to the International 

Music Products Association that puts on the show. 
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  If you thought there were more people at this year’s 

International CES, you were right. At the end of the Consumer 

Electronics Association’s (CEA) Leaders In Technology dinner 

Friday night, keynoted by Josh Silverman, CEO of Skype; 

Gary Shapiro, president/CEO of CEA, said total attendance 

by the end of Day 2 was 112,515—higher than the 98,495 at 

the end of 2009’s Day 2. The two-day total already surpasses 

the 110,000 attendance figure CEA—producer and owner of 

International CES—was using prior to the show to estimate 

the expected attendance. Audited attendance for the 2009 

show was 113,085. This also includes a record number of new 

exhibitors—more than 330 companies—joined more than 

2,500 exhibitors at the 2010 International CES.

Retail sales of consumer electronics declined 0.8% to $10.8 

billion during the five-week holiday period of Nov. 22 through 

Dec. 26, compared with a 6% decline in 2008. However, 

according to the latest CE market research, the consumer 

electronics (CE) industry will generate more than $165 billion 

in US shipment revenues in 2010, a slight increase from 2009, 

according to the semi-annual industry forecast released by the 

CEA. The CE industry will see positive revenue growth in 

2010 after a revenue decline in 2009. Total industry shipment 

revenues fell an estimated 7.8% in 2009 although unit volume 

increased nearly 10% for the year as consumers bought elec-

tronics at a value, limiting industry revenues. 

The U.S. Consumer Electronics Sales and Forecast 2005-2010 

(January 2010) is published twice a year, in January and July. It 

was designed and formulated by CEA, the most comprehensive 

source of sales data, forecasts, consumer research and historical 

trends for the consumer electronics industry. The complete 

report is available free to CEA member companies. Non-

members may purchase the study for $2,000 at mycea.CE.org.

Traffic to consumer electronics e-commerce sites soared 

32% from October to November, making it the second 

fastest-growing retail category after toys. According to 

ComScore’s Media Metrix ratings service, CE sites grew 

to 52.8 million visitors in November, led by BestBuy.com 

with nearly 25 million visitors, GameStop with more than 

11 million visitors (up 93% from October), and Walmart.
com’s CE department with 9.9 million visitors (up 139%). 

RadioShack grabbed the No. 4 position with 5.1 million 

visitors, followed closely by eBay’s US electronics depart-

ment with 4.8 million visitors (up 12%), and Buy.com 

with 4.4 million visitors (up 11%). 

ComScore said the fastest-growing online destinations 

of the month were incentive sites, as shoppers scoured 

the web for money-saving opportunities, followed by toy 

e-tailers, coupon sites, and CE e-tailers. CE sites ranked 

third in total unique visitors, led only by chain-store 

sites and personal finance sites. Total online spending 

in November rose 10% year over year to nearly $12.3 

billion, boosted by an 11% increase on Black Friday, to 

$595 million, and a 5% increase on “Cyber Monday,” to 

$887 million. According to ComScore, over 50% of all 

online purchases on Cyber Monday were made from work 

computers.

Audiovox Corporation (www.audiovox.com) announced 

lower net sales and a modest profit for the quarter ended 
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May 31. Net sales for the fiscal 2010 first quarter fell 17.1% 

to $119.8 million, from $144.6 million in the prior-year 

period. Net income rose to $0.5 million, compared with a 

net loss of $5.2 million in the same quarter last year. Sales 

fell to $79 million, down from $113.7 million last year, also 

due to the recession’s impact on automobile sales. However, 

the company saw sales increases in select consumer electron-

ics product lines and in satellite radio. Audiovox reported 

lower operating expenses by 25.4% of $22.7 million, com-

pared with $30.4 million a year ago.                             VC
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� he Audio Engineering Society 
is a 61-year-old international 
organization with more than 

14,000 members in 75 professional 
sections and 95 student sections. Its 
focus is to “unite audio engineers, 
creative artists, scientists and students 
worldwide by promoting advances in 
audio and disseminating new knowl-
edge and research” (from www.AES.
org) plus defining operational stan-
dards for use in all areas of profes-
sional audio.

A key element in that mission is 
the annual convention. The 127th 
AES convention was held at the Jacob 
Javits convention center in New York 

City, drawing more than 18,000 at-
tendees to more than 320 exhibits, 
several keynotes, 11 technical tours, 
five historical program sessions, 19 
special events (highlighted by Graham 
Blyth’s organ concert at Church of St. 
Mary the Virgin), a student events and 
career development track, 23 techni-
cal council and technical committee 
meetings, 17 standards committee 
meetings, 20 technical paper sessions 
presenting 136 papers (preprints are 
available from the AES), 22 work-
shops, seven tutorials, six master 
classes, 14 sessions on broadcast 
and media streaming, 14 live-sound 
seminars, and ten sessions on gaming 

audio. Whew! I’m exhausted just list-
ing the extent of the event.

There’s no way to experience it all, 
but there is something for everyone 
plus the opportunity to talk face-to-
face with leaders in the field, which 
is invaluable to professionals and 
students.

SURROUND LIVE 7
The AES convention experience began 
the day before with Surround Live 
7, an all-day seminar produced by 
Frederick Ampel Technology Visions 
Analytics (FAmpel@KC.RR.com). Sur-
round Live, an AES-convention special 
event, focuses on surround sound for 
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    Sound for All
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live event broadcasts with lectures and 
surround playback samples of how 
various events can be mixed to help 
put viewers at the site, giving them as 
involving an experience as possible. 
Practical criteria and solutions are 
presented to help overcome the limita-
tions of the less-than-ideal monitor-
ing/mixing environments.

Kurt Graffy (Arup Acoustics;  
www.Arup.com) coined 
“PhysioCeptual SophiAcoustics” to 
reflect the elements associated with 
surround sound: physiological aspects 
(head shape, torso, pinnae) that aid 
in establishing localization, perceptual 
processing of the information from the 
physiological elements (loudness, pitch, 
localization, envelopment), philoso-
phies for the use of surround (reality 
mode, visual-auditory modalities; the 
creator’s intentions and approach to 
using surround sound), and acoustical 
aspects (spectrum, level, S/N, direc-
tivity, reverberation) of the encoding 
and decoding processes and spaces. 
Graffy expanded on these topics as he 

described the factors to consider in 
the transfer function from the source 
through the broadcast to the listener.

Russ Berger (president, Russ Berger 
Design Group; www.RBDG.com) 
acknowledged “Surround Master-
ing Challenges in Acoustically Small 
Spaces,” delineating his primary con-
cerns—the volume, shape, and finishes 
of the space; flutter echo control; 
plus absorption, reflection, and dif-
fusion. There is no electronic fix for 
a bad room, but it might be possible 
to acoustically provide an acceptable 
sweet spot for single-person monitor-
ing and mixing. Noise control and 
elimination are critical. Speaker layout 
geometry, as well as management of 
boundary augmentation/cancellation 
and local reflections are also vital is-
sues. Berger made clear that the LFE 
is a signal distribution channel while a 
subwoofer is only a speaker, and you 
shouldn’t mix to the LFE, but let the 
consumer’s bass management system 
choose what goes to his subwoofer.

TiMax (www.Outboard.co.uk) is a 

recent development primarily appli-
cable to stage productions. It employs 
a localized GPS-like radar technology 
to automatically track actors (each 
wearing a 6GHz transponder) on stage 
and keep the virtual amplified sound 
source in physical synch (both left-
right and front-back) by automatically 
adjusting the level and delay among an 
array of small directional loudspeak-
ers located above the stage. This is a 
real-time system to reinforce the stage 
sound. The tracking technology came 
first from military missile tracking, 
then found use industrially (for exam-
ple, BMW tracks each car through its 
factory). The result is a more spatially 
accurate presentation of sources.

Jim Hilson, Dolby Labs (www.
Dolby.com), refreshed everyone’s 
understanding of what Dolby Digital’s 
DialNorm and DynRng parameters 
do, the underlying measurement for 
adjustment [Leq(m)], and how to set 
them for the desired effect. There 
are many white papers on the Dolby 
website with further information on 
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these topics.
Tom Sahara (Senior Director of 

Remote Operations and IT, Turner 
Sports; www.TNT.tv) talked about his 
network’s audio perspective—the au-
dio viewpoint they try to create, which 
is the experience of being there—a 
seat in the stands. He spoke of the 
large number of mikes (sometimes 
hundreds) used at outdoor events 
and the reasons behind their place-
ment choices, taking the various noise 
sources into account. 

For example, mikes aren’t located 
too close to fans because even at 
lower levels the sound interferes with 
main dialog. The stadium PA can inter-
fere with sound capture. Placing mikes 
can be difficult because of the need 
to not interfere with the attending 
fan while trying to get the best sound. 
With the increasing number of seats 
and closeness of seats to the action, 
it has become harder to place mikes 
to capture the action without the fan 
sounds.

Safety and liability are also concerns 
that have eliminated what used to be 
some of their favorite mike locations. 
They have learned that if the spectrum 
of the noise or effects is different from 
that of the dialog, the announcer is 
easier to hear and understand, and 
that spatial separation—spreading 
the sources among the channels—re-
duces their interference with dialog 
intelligibility. Intelligibility decreases 
as the overall dynamic range of the 
soundtrack is reduced, and they can-
not depend on processing to “make 
things right”; the native sound pickup 
must be right.

Downmixing can damage intelligibil-
ity because the sounds placed in other 
channels then come from the same 
direction as the dialog. Thus the mixer 
needs to anticipate what will happen 
in the downmix. Turner’s guidelines 
for their mixers include having the 

announcers’ levels +10dBA(slow) 
over the effects levels, adjusting the 
surround channels’ levels to peak at 
~6dBA below the effects in the left 
and right channels, trying to maintain 
a natural-sounding dynamic range, 
and trusting their ears more than the 
meters.

Lip sync is a problem, with all the 
audio and video digital processing 
introducing various delays, leading 
Turner engineers to look carefully at 
every audio and video path to maintain 
lip sync during the broadcast as they 
switch among video and audio sources. 
Ultimately, there are many things not 
under the mixer’s control, so he needs 
to focus on those that he can control. 
When it all works, they do a credible 
job of creating for the viewer the sense 
of the sport’s environment.

Antoine Hurtado addressed the 
need to monitor the surround mix for 
compatibility with all the two-channel 
playback TVs in use. Isostem (www.
IsoStem.fr) makes it easier to pro-
duce a single multi-channel mix that 
will downconvert to a two-channel 
soundtrack without sacrificing dialog 
intelligibility while maintaining as much 
of the overall effect as possible. It also 
performs upmixing of two-channel 
audio into a credible five-channel sur-
round mix.

Kevin Cleary (Senior Technical 
Audio Producer, ESPN; www.ESPN.
go.com) demonstrated drag racing in 
surround sound, as one of more than 
3000 remote surround events broad-
cast each year on ESPN. ESPN’s phi-
losophy is to maintain a consistent fan 
experience, correlating the sound with 
the spatial sense of each sport (for 
example, a football stadium will sound 
different than a horse race) while 
delivering a consistent perspective and 
sense of surround. They shoot for the 
immersive feel (“man in the stands”) 
sensation while avoiding compromising 

the two-channel show. 
The big question is what to put in 

the surround channels—should the 
sound change with camera perspec-
tive? This is an artistic decision; the 
content provider decides. A complicat-
ed sound event is NHRA drag racing, 
with painfully loud racing cars versus 
the quiet talk and tool noises during 
closeups of techs working on the cars; 
they switch perspective often dur-
ing each live-mixed show. There also 
are choices of mixing music (separate 
from vocals) and effects, announcer(s) 
placement (centered, or one in each 
channel), mono versus stereo vocals, 
and so on.

Mike Pappas (Chief Engineer, KUVO 
radio; www.KUVO.org; one of only 
six full-time jazz radio stations in the 
US) talked about their surround con-
cert recordings and broadcasts. They 
use Neumann M150 (1) and M149 (2) 
mikes moderately spaced across the 
front, with a KU100 stereo head facing 
rearward for the surround pickup.
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Norm Hurst (Sarnoff Corp; www.
Sarnoff.com) broke from the audio fo-
cus of the event to explain the Sarnoff 
Visualizer, a comprehensive set of tests 
in a single dynamic image, built into 
a box that can be plugged anywhere 
in the video feed path and evaluated 
by eye at the control desk. It all but 
eliminates the need for measurement 
equipment to find problems in the 
signal path.

The main portion of the event ended 
with a panel discussion among Fred 
Aldous (Fox Sports), Dennis Baxter 
(Beijing Olympics broadcasting sound 
designer), Bob Dixon (NBC Olym-
pics), and James (JJ) Johnston (DTS). 
The emphasis was on the artistic deci-
sions and the effort to create an engag-
ing viewer/listener experience that 
is differentiated among the networks 
(each network wants its own signature 
sound). The surround mix philosophy 
is individual, with some overarching 
network concept, and is evolving as 
the mixers and network engineering 
departments become more experi-
enced.

Roger Charlesworth, industry con-
sultant (“Saying Goodbye to Stereo: 
Embracing a 5.1 DTV Audio Produc-
tion Format”) said that production 
needs to catch up to consumer and 
broadcast capabilities and their adopt-
ed surround audio format. Networks 
and broadcasters are locking their 
encoders into the 5.1-channel mode; 
upmixing is fraught with artifacts and 
is a less than optimal approach. Thus, 
broadcasters have handicapped sur-
round-sound acceptance by not having 
aggressively pursued surround produc-
tion of all their programs, promos, and 
advertisements. The biggest holdouts 
from surround-sound audio are the 
simplest shows—news, talk shows, and 
so on.

Tom Sahara and Roger Charles-
worth made an important announce-

ment during Surround Live 7: the 
October 2009 launch of Sports 
Video Group’s (http://SportsVideo.
org) DTV Audio Group to educate 
sound mixers and foster more aggres-
sive adoption of surround sound in 
production. Sahara said that for TNT 
broadcast events, he has had difficulty 
finding enough surround-sound mixers 
with demonstrated knowledge and ex-
perience for all the jobs. ESPN, NBC 
Sports, CBS Sports, Fox Sports, MTV, 
Turner Sports, and other groups are 
involved. Most scholastic audio pro-
grams aim at mixing for music, where 
there are few jobs, while there are 
many openings and career paths for 
surround-sound mixers in live-event 
broadcasting.

PAPER SESSIONS, MASTER 
CLASSES, AND MORE
“Wrangling the Room” (Master 
Class MC4) is how Bob Hodas views 
optimizing speaker performance in the 
studio. While tuning more than a thou-
sand rooms, he has found there are no 
rules of thumb—each room is different 
and requires individual attention.

Hodas has used the RPG Room 
Optimizer (http://www.RPGinc.com/
products/roomoptimizer/index.htm; 
$100), which gives him a good start-
ing point about 80% of the time. He 
measures the sound in the room from 
each speaker, working to determine 
the cause of each problem, applying 
corrections. He listens to carefully 
selected material he knows well while 
making final adjustments.

He has found that 70% of the 
problems are caused by speaker and 
listener placement (speaker/boundary 
interaction is the most important fac-
tor; room modes are secondary) and 
25% of the problems can be rectified 
with acoustical treatment (absorption 
for first-order reflections, diffusion to 
overcome room-size perception, and 

bass traps to tame bass resonances). 
EQ can help only 5% of the time, and 
then only for fine tuning; never apply 
more than 6dB boost [which requires 
4× the amp and speaker-handling pow-
er]. In studios, the room should not be 
set up to deliver the X-curve (SMPTE 
202M) to the mix position, but should 
provide flat, wide-frequency-response 
sound to the mixer [The X-curve is 
a noble attempt to compensate in a 
single very-large-room measurement 
for the effects of non-flat frequency-
response reflections and high frequen-
cy air absorption].

ADDITIONAL OBSERVATIONS 
AND RECOMMENDATIONS:
• Symmetry in room and equipment 

layout makes the job easier.
• Use mirrors to find the source of 

first-order reflections above 400Hz, 
but don’t use EQ to try to tame 
them—it doesn’t work because it 
also will change the direct sound.

• Absorb front wall and ceiling reflec-
tions, while diffusing rear wall reflec-
tions.

• When using bass traps, membrane-
absorber designs must be placed 
at points of high pressure for the 
troublesome frequency or they 
won’t work. Placing bass traps in the 
corner without knowing whether 
the corner is the problem is a bad 
idea he has seen in about 25% of 
the rooms he has worked on.

• Ensure absolute polarity is main-
tained throughout the system 
[including the multiple signal paths].

• Subwoofers need to have a real 
adjustable crossover plus a polarity 
switch, phase adjustment, and level 
control to enable seamless aural 
integration with the main speakers.

• Use low-velocity high-volume 
HVAC.

Hodas’s only presentation flaw was his 
confusion regarding the LFE bandwidth 
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versus the subwoofer/main-channel 
crossover requirements. It is necessary 
that the subwoofer receive and repro-
duce the entire 25-125Hz bandwidth 
of the LFE channel, regardless of any 
other crossover from the main chan-
nels.

“Investigation of the Bonello 
Criteria for Use in Small Room 
Acoustics” (AES preprint 7849; 
part of the “Loudspeakers in Rooms” 
session) was addressed by Harman’s 
Todd Welti. “The Bonello criteria are 
a set of conditions that are an attempt 
to use rectangular room dimensions 
as a general predictor of room modal 
response quality.” There are two 
conditions: room modes should not 
overlap, and the number of modes in 
any third-octave band should never be 
less than the number in the next lower 
third-octave band. After investigating a 
large number of room dimension sets 
using a computer model, it has been 
found that the Bonello criteria are not 
useful in real-world situations. Welti 
noted that the RPG Optimizer can 
provide a reasonable starting point for 
room design. Welti’s computer model 
places one subwoofer in a corner, and 
only slight wall damping (absorption). 
Multiple subwoofers is a factor in real 
rooms that was not considered in 
his research to date. The focus of his 
analysis was on mean spatial variance 
(the seat-to-seat consistency of the 
frequency response).

“Subwoofers in Rooms: Effect 
of Absorptive and Resonant Room 
Structures.” (AES preprint 7957; 
part of the “Loudspeakers in Rooms” 
session) Juha Backman (Nokia) 
acknowledges the room-loudspeaker 
interaction, delineating methods for 
controlling low-frequency response: 
speaker placement, multiple subwoof-
ers, absorptive materials, and resonant 
absorbers. Taking the symmetry of 

the problematic room mode and the 
speaker(s) placement into account 
when placing resonators and absorb-
ers is necessary for optimal results. 
Backman concludes that absorbents 
and resonators can help control low-
frequency acoustics beyond speaker 
placement and EQ, and that resona-
tors are of less value unless designed 
and placed for the specific situation. 
The critical design parameter of a low-
frequency absorbent is flow resistance.

Suitable combinations of speaker(s) 
placements, absorbents and resona-
tors is necessary for a substantial im-
provement in bass response through-
out the listening area.

“The Challenge to Find the Opti-
mum Radiation Pattern and Place-
ment of Stereo Loudspeakers in a 
Room for the Creation of Phantom 
Sources and Simultaneous Mask-
ing of Real Sources” (AES preprint 
7959; part of the “Loudspeakers in 
Rooms” session) Siegfried Linkwitz 
(who apparently prefers long titles for 
his papers) believes that two-channel 
stereo can be satisfying to anyone 
whose reference is live performance, 
if the speakers’ design and placement 
are best for phantom imaging. He finds 
that electrostatic speakers can sound 
great because there is no box and they 
exhibit a dipole radiation pattern. As 
to speakers’ placement, symmetry 
within the room and with respect to 
the listener is the best choice. The 
speaker’s radiation pattern is the root 
of the problem.   

Stereo is a magic trick to create an 
auditory illusion to a hearing system 
that has evolved to survive, giving us 
a need to sense direction, size, and 
distance. Hearing happens between 
the ears, not at them—in the brain, a 
big DSP engine. Linkwitz listed several 
principles:
• The spectrum of reflected sounds 

must match that of the direct sound.

• Reflections must be heard no earlier 
than 6ms after the direct sound.

• There must be a physical symmetry 
of reflections relative to the direct 
sound.

He also noted that listeners have a 
strong aural memory-reference of live 
natural sound and said that the speak-
er’s radiation pattern must be uniform 
versus frequency. The horizontal 
radiation pattern is dominant; thus 
the vertical radiation pattern is not as 
important but cannot be ignored.

“The Subjective and Objective 
Evaluation of Room Correction 
Products” (AES preprint 7960; part 
of the “Loudspeakers in Rooms” ses-
sion) was conducted by Harman’s Sean 
Olive, John Jackson, Allan Devantier, 
David Hunt, and Sean Hess. They used 
a panel of eight trained listeners to 
get ratings for five room correction 
products based on overall preference 
and spectral balance. The tests were 
held in the Harman reference listen-
ing room using a single speaker (B&W 
802N) with subwoofer (JBL HB5000), 
crossed over at 80Hz and following 
the manufacturers’ instructions for 
setup.

The room correction products were 
the Audyssey Room Equalizer, the 
Anthem Statement D2 processor, the 
Harman Room Correction 1 (proto-
type), the Harman Room Correction 
2 (prototype), and the Lyngdorf DPA-
1. A hidden reference was the same 
speaker/subwoofer without correc-
tion. The results varied substantially 
among the room correction products. 
They reached three conclusions:
• Correctly implemented room cor-

rection can provide significant sonic 
improvement; however, two of the 
systems delivered lower ratings than 
the uncorrected speaker.

• Comments and ratings indicated that 
listeners preferred more neutral, 
less colored sound.
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• The “differences [among the five 
systems] can be largely explained by 
examining the steady-state, spatially 
averaged frequency response mea-
surements of the room corrections 
measured at the listening location.”

Olive advised that these results apply 
only to the test conditions, and should 
not be generalized to all conditions 
and situations. An ancillary conclusion 
was that listeners prefer a dB-linear 
increase in room gain with a decrease 
in frequency.

“Audio Myths—Defining What 
Affects Audio Reproduction” 
was a workshop with Ethan Winer                 
(RealTraps; session chair), Poppy 
Crum (Johns Hopkins School of 
Medicine), James (JJ) Johnston (DTS), 
and Jason Bradley (Intel). “Human 
auditory memory and perception are 
frail, and expectation bias and placebo 
effect are stronger than many care 
to admit.” Among the many small 
technical issues that are argued inces-
santly is the fact that “masking makes 
it difficult to hear artifacts even 40dB 
below the music, yet some people are 
convinced that they can hear artifacts 
100dB down or lower. Therefore, the 
purpose of this workshop is to identify 
what really matters with audio repro-
duction, and what does not.”

Crum (a neuroscientist who con-
ducts research on neural circuits in the 
auditory cortex involved in hearing in 
a complex acoustic environment) de-
clared that illusion has become the de-
fault, that we have evolved to perceive 
a non-veridical world—for example, 
not hearing the direction of sonic 
reflections but localizing on the direct 
sound. The brain resolves conflicting 
data in ways not predicted by how our 
peripheral hearing works, it performs 
a lot of perceptual processing. We 
must be skeptical of what we hear, 
because what we see affects what we 
perceive we hear (the McGurk effect, 

which she demonstrated). The audi-
tory system is robust to missing data, 
which she also demonstrated.

“Turn It Down! Consequences 
of the Ever-Escalating Loudness 
Wars” was a workshop on a subject 
dear to many audiophiles. Chaired 
by Martin Walsh (DTS), panelists 
were Bob Katz (Digital Domain), Bob 
Ludwig (Gateway Mastering), Thomas 
Lund (TC Electronics), and Susan 
Rogers (Berklee College of Music). 
“The adage that “louder is better” has 
been put to the ultimate test in recent 
years. Modern recordings have gradu-
ally been mastered louder and louder 
over the past 20 or so years using 
techniques such as aggressive dynamic 
range compression. In some of the lat-
est album masters, this ever-increasing 
loudness “arms-race” is reaching its 
limit, whereby the average level is 
almost the same as the peak level. This 
leads to audible distortion and listener 
fatigue.” The group discussed the his-
tory of the situation and presented at 
least one way to provide “maximum 
loudness without incurring audible 
distortion.” They and the audience dis-
cussed “the possibilities of brokering 
a peace process in the future,” reach-
ing no definitive conclusion. Naturally, 
one of the references mentioned was 
ITU-R BS.1770 “Algorithms to Mea-
sure Audio Programme Loudness and 
True-Peak Audio Level.”

Jensen Transformers’ (www.Jensen-
Transformers.com) Bill Whitlock 
discussed “The Design of High-Per-
formance Balanced Audio Interfac-
es” in his master class, continuing his 
crusade to correct the widespread mis-
understanding surrounding balanced 
interfaces and ground loop problems.

White spaces—the gaps in the broad-
cast band between DTV stations—is a 
contentious topic because it can affect 
wireless broadband and wireless mike 

use. Two sessions—“White Spaces & 
TVBD [TeleVision Band Devices] Up-
date” (a panel discussion among Chris 
Lyons, Joe Ciaudelli, and Edger Reihl) 
and “Practical Advice for Wireless 
System Users” (a panel moderated 
by James Stoffo) covered various 
aspects of the problem. The status 
of the 700MHz spectrum, the FCC’s 
threat to crack down on unlicensed 
wireless mike systems, wireless mike 
selection, and setting up wireless mike 
systems to minimize potential interfer-
ence and maximize performance were 
discussed.

The Recording Academy’s (www.
Grammy.com) Producers and Engi-
neers Wing (www.ProducersAnd 
Engineers.com) held “Mixing With 
Attitude,” “a close-up look at how 
some of the top producers and 
engineers create mixes that stand out 
from the pack.” Panelists were Chuck 
Ainlay, Serban Ghea, Chris Lord-Alge, 
Tony Maserati, and Nile Rodgers.

Dirk Brauner presented the master 
class “Audiography—Writing With 
Sound,” explaining with visual/photo-
graphic examples his philosophy that 
recording is sonic artistry, not merely a 
technical science.

These and the other presentations 
at the AES convention should impact 
product design, custom installation, 
and system setup, as they present 
valuable information about how and 
what we hear, and what we want 
to hear. Many of the sessions were 
recorded and are available from    
www.SoftConference.com/aes/slist.
asp?C=3196.

MISCELLANEOUS,  
INCLUDING EXHIBITS
The Audio History Library (www.
AudioHistory.com; 212.988.0642) is 
a monumental effort by Louis Manno, 
a full-time recording engineer who 
began collecting and cataloging mate-
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rial about 15 years ago. The objective 
is to make all the documents available 
via the website rather than in a brick-
and-mortar facility. He has file cabinets 
of material that will take him years 
to scan and include in the library. His 
first four categories mostly contain an 
outline of the content types he hopes 
to make available; the site is thin on 
content so far. 

Examples of items online are: a 
photo of a phonautograph, a photo of 
Magnavox’s first public address system, 
a photo of Abbey Road Studio 2, the 
US frequency allocation spectrum 
chart, a photo of the Woodstock mix-
ing console, a chart and diagram of ear 
physiology, and an extensive biography 
of Saul Marantz. There is a list of the 
companies and individuals who have 
donated content and funds to the 
project, and a section explaining how 
individuals can help expand the value 
of this online library by either provid-
ing material or sending him informa-
tion about the content. I would have 
thought this would have been an effort 
under the auspices of the AES, but that 
is not the case.

The Museum of Sound Record-
ing is another organization working to 
preserve and exhibit audio history. Its 
collections are stored and exhibited 
at the Muscle Shoals Sound Studios 
(www.MuscleShoalsSound.org; a 
working studio in Sheffield, Alabama; 
about two hours from Memphis 
and from Nashville). Contact Daniel 
Gaydos (DanielGaydos@aol.com; 917-
865-4687) for more information.

At www.FirstSounds.org you can 
hear the oldest known recordings, 
from Édouard-Léon Scott de Mart-
inville’s 1860 phonautograms, which 
predate by 17 years Edison’s phono-
graph patent, and were made almost 
30 years before a cylinder recording 
that had been considered the oldest 
that could be sonically reproduced.

The Hearing Conservation 
Workshop (www.HearTomorrow.org; 
contact them for a workshop informa-
tion packet and about a workshop in 
your area) was a three-hour session 
addressing the “ever-increasing prob-
lem of noise and music-induced hearing 
loss. . . targeted to students and pro-
fessionals in music, music technology, 
audio, or acoustical engineering.” The 
presentation, which included images 
and animations reflecting recent hear-
ing research, focused on the neuro-
physiology of hearing, the mechanics of 
hearing loss, and hearing conservation. 
One of the AES’s 23 technical com-
mittees: “Hearing and Hearing Loss 
Prevention” (www.AES.org/technical/
hhlp/) is devoted to this topic. 

The workshop handout included a 
hearing-test graph of a 24-year-old 
male transportation worker who 
used an MP3 player with earbuds to 
drown out the ambient noise, such as 
a subway train (typically 90-95dBspl); 
he suffers from substantial hearing loss 
above 1kHz with a maximum loss of 
about 40dB at 4kHz. The booklet also 
showed the time-weighted average 
noise level at three Stanley Cup playoff 
games (averaged over each three-hour 
game: 104.1, 100.7, and 103.1dBA), 
noting that safe [which does not mean 
no hearing damage] exposure time at 
95dBA is one hour.

H.E.A.R. (Hearing Education 
and Awareness for Rockers; www.
HEARnet.com), established in 1988, 
is a non-profit 501(c)(3) organization 
dedicated to the prevention of hear-
ing loss and tinnitus among musicians 
and music fans through education and 
grassroots advocacy.

With all the noise, we need some-
thing to keep it out of our ears, and 
E.A.R. Inc (www.EARinc.com) has 
released HearPlugZ-DF (www.
HearPlugZ.com), a dual-filtered in-ear 
hearing protector that claims to en-

able the wearer to hear speech more 
clearly while protecting hearing with 
two levels of hearing protection. The 
brochure claims a 12dB noise reduc-
tion rating when using only the interior 
filter and 22dB with both the interior 
and exterior filters. According to their 
curves, attenuation is greatest around 
2kHz below about 80dBspl, and is 
greater above 2kHz at levels above 
80dBspl; overall attenuation increases 
with an increase in ambient noise 
level. A related site of interest is www.  
FreeHearingTest.com.

Etymotic Research (www.Etymotic.
com) President/CTO Mead Kilion has 
decades of experience and research 
into hearing and hearing aids. Etymotic 
manufactures an assortment of musi-
cians’ earplugs and audiophile-grade 
in-ear monitors.

Dolby’s Media Meter ($800srp) is 
a stand-alone application that measures 
program loudness in accordance with 
ITU-R BS.1770 and runs on Windows 
and Mac OS X. The package includes 
a Digidesign RTAS plug-in for real-time 
measurement, plus Digidesign AudioSuite 
and Minnetonka AudioTools AWE plug-
ins for file-based measurements.

Minnetonka (www.MinnetonkaAudio.
com) has added to its catalog audio 
solutions to encode DTS-HD for Blu-
ray disc mastering ($250), to enable 
QuickTime to decode DTS-HD ($30), 
to encode/decode Dolby E for broad-
cast and post production ($4500), and 
under an agreement with Holophone of 
Toronto will include Surcode for Dolby 
Pro Logic II in a new Holophone bundle.
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THAT Corp (www.THATCorp.com), 
now 20 years old and with its own 
IC fabrication facility for a decade, 
announced its newest chip set: the 
THAT 1570/5171 (<$10 in 1000-
pair quantities)—in combination they 
comprise a digitally programmable mike 
preamp that offers high-quality perfor-
mance and exceptional flexibility. The 
two-chip combination allows higher volt-
age rails than single chip solutions and 
requires no more circuit-board space. A 
demo board ($250) is available.

Studio Six Digital (www.Studio 
SixDigital.com) has developed an 
inexpensive suite of applications 
and a couple of hardware modules 
(iProMic—$130; iAudioInterface
with iProMic—$250) for the iPhone 
and iPod touch that turn it into a 
professional-grade audio test tool that, 
depending on the options selected, 
can output sine or square wave, pink 
or white noise; measure SPL (vari-

ous weightings) and Leq; display RTA 
octave and third-octave band levels; 
perform FFT analysis with various 
bandwidth smoothing, measure 
impulse response, act as a dual-trace 
audio scope, plus measure THD+N, 
impedance, polarity, and distortion.

Rational Acoustics (www.Rational 
Acoustics.com) has entered into an 
agreement-in-principle with Studio 
Six Digital to co-develop an iPhone 
application based on Rational’s Smaart 
acoustic test and measurement 
software. When completed it will be 
marketed by Studio Six Digital as part 
of its AudioTools application suite. 
Rational debuted Smaart v7 at the con-
vention.            VC

NEXT YEAR
The 129th AES convention will be held 
at the Moscone convention center in 
San Francisco, CA, 4-7 November 
2010. Hope to see you there.

David J. Weinberg (Tobias Audio, 

Silver Spring, Maryland; 301.593.3230;          

WeinbergDJ@BostonAudioSociety.org) 

is an engineering consultant and technical 

journalist on audio, video, and film technol-
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He brings to his work an MSEE, a First Class 

Radiotelephone license, and over 40 years 

of continued study and active involvement 

in the audio, video, and computer indus-

tries. He is chair of the Audio Engineering 

Society’s DC section and a member of the 

Society of Motion Picture and Television En-

gineers’ DC section. Weinberg has authored 

articles on various phases of audio for video 

and film, is associate editor of Multi Media 

Manufacturer (www. MultiMediaManufacturer.

com), and serves as Membership Officer for 

the Boston Audio Society (www.BostonAu-

dioSociety.org) and editor of its journal: The 

B A S Speaker.

sponsors of “The Loudspeaker University” seminars
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�t’s been more than a decade 
since CEDIA (www.CEDIA.org) 
was held in Atlanta, and it might 

not stay there through 2011 as has 
been planned... more later.

CEDIA Expo is a congregation of 
continuing-education courses, manu-
facturers’ training, exhibits, and press 
conferences. It is focused on the cus-
tom installer business and is the show 
of choice for home theater equip-
ment manufacturers. The economy 
has affected home building and the 
custom installation business, leading 
installers to seek other related services 
and systems they can offer. Security, 
home automation, plus remote (via the 
Internet) home-system monitoring and 
control, are among those considered. 
CEDIA Expo provides a concentration 
of offerings to investigate and experts 
to talk with who can help custom 
installers determine what will best fit 
into their business.

COURSES AND REFERENCES
Each year at CEDIA Expo Michael Heiss 
and Rich Green give two sessions: 
Expo Pregame (on the first day; 
they synopsize the state of the custom-
installer industry and suggest what 
to look for among the exhibits) and 
Expo Postgame (wrapping up with 
some of the show’s highlights).
• Custom installers will be successful 
in this economy if they adjust their 
business model beyond home theaters 
to include product lines and services 
that expand their operation, such as 
retrofits (fitting a system into an exist-
ing space instead of building from the 
ground up); system upgrades; security 
systems and monitoring; wholehouse
distribution of audio, video, phone, 
security, gaming, and computer 
networks; commercial installations; 
energy monitoring and management; 
digital signage; and so on.
• On a smaller scale, they talked 
about the incongruity of having to 

mount ever-thinner panel displays on 
wall mounts that put the panel several 
inches from the wall.
• Regarding the binary increase in 
panel-display frame rate (independent 
of the source material’s frame rate), 
there are several ways to implement 
240Hz, and some are more psychovi-
sually effective than others—not all of 
them look good to all viewers.
• LED back/edge lighting for panel 
displays is increasingly prevalent, and 
LED front projectors are coming to 
market from companies including 
Runco and Projection Design (www.
projectiondesign.com). LEDs deliver a 
much longer lamp life than cold-cath-
ode fluorescent lamps (CCFL). [How-
ever, the extremely narrow bandwidth 
of each LED’s color has been seen to 
deliver a less realistic image than CFLs, 
other factors being correct. Further 
investigation is underway.]
• Wireless HDMI within a room is 
available in the 60GHz band.

CEDIA 2009
   Return to 
     Peachtree Country

By David J. Weinberg
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• House wide compressed video 
is coming, using the IEEE 802.11n 
standard. Manufacturers design to 
standards but add their own tweaks, 
possibly limiting the interconnectivity 
of different brands of equipment, even 
while ever more products need to be 
network-connected.
• The netbook is the future system 
hub, such as Sherwood’s R-904N Net-
boxx Internet A/V receiver (Photo 1, 
$650, www.sherwoodusa.com), which 
acknowledges that physical media are 
shrinking source formats. Stream-
ing is growing, with concerns about 
establishing and maintaining quality of 
service and networking.

• Manufacturers are adding broader 
categories of interaction and control 
into their A/V receivers to manage 
whole-house systems, reducing the 
need for separate AMX/Crestron 
controller systems.
• Some control systems are config-
ured via a browser, with the configura-
tion network stored and backed up.
• Invisible and outdoor speakers, 
plus outdoor displays are a growing 
category.
• Home healthcare products and 
monitoring is a growing market cate-
gory, as is energy monitoring and man-
agement. The connected bathroom is 
among the newest growth areas.

Michael Heiss gave his “New Tech-
nologies Update,” prognosticat-
ing one to two years ahead on such 
products and services as:
• Custom installers are in the content 

delivery business—getting content in its 
many forms and formats into the cus-
tomer’s home and wherever he wants 
to experience it. This has become 
complicated because there are dozens 
of audio and video sources, more than 
two dozen codecs and uncompressed 
formats, about 20 wireless and wired 
standards, plus local and remote 
storage locations. Once you have the 
content, there are many analog and 
digital ways to connect the storage 
media to the playback equipment, 
various technologies to control content 
access and distribution, plus you can 
watch and listen to it on an assortment 
of fixed and portable devices.

• “All HDTV is digital, but not all digi-
tal TV is HD!”
• The DTV transition has resulted in 
substantial transmitter effective radi-
ated power (ERP) reductions [man-
dated by the FCC], channel changes 
[not all of which have taken place, 
because some stations are asking for 
a new channel assignment to over-
come reception problems], transmit-
ter antenna changes and relocations, 
additions-to/deletions-from over-
the-air multi-program (subchannel) 
services, plus changes to cable/satel-
lite/telco services and channel lineups. 
The wide assortment of sources and 
the varying delivery restrictions among 
the services can make integration into 
a custom-installed system quite difficult 
and complicated.
• Content storage is migrating from 
the home to the “cloud” and streamed 
to wherever the customer wants it 

at that moment, whether at home or 
during travel.
• There is some regionally restricted 
Internet content distribution—not 
all Internet sources are deliverable 
everywhere. For example, in Heiss’s 
experience Netflix TV is not available 
in Canada, and the BBC iplayer won’t 
play BBC content in the US.
• IPTV boxes and sources are be-
coming readily available and exhibit a 
substantial growth rate.
• High-definition IPTV and gaming 
(especially multi-person online gaming) 
require high bandwidth to and inside 
the house.
• Much content is being delivered 
through game consoles, as well as 
through conventional PCs and media 
servers.
• Content copy restrictions vary wide-
ly—what can and can’t be stored within 
or moved around a home network.
• Power line A/V networking and 
content distribution has become tech-
nologically and commercially viable.
• Blu-ray will be around for many 
years, because the bandwidth needed 
to stream the number of Blu-ray HD 
programs that are in demand will re-
main too high for general distribution. 
DVDs will continue to be a consumer 
distribution medium for at least the 
next five years.
• LED-lamped projectors are prolifer-
ating.
• The HDMI 1.3/1.4 standard is 
mostly a menu of optional capabilities 
beyond a basic requirement. Not all 
functions are implemented in all de-
vices, and this will lead to integration 
problems when trying to use some of 
the advanced functions.
• HDMI 1.4 is becoming available 
slowly, and is not useful until at least 
2010 for many reasons, including the 
need for all devices connected to be 
HDMI-1.4-compliant or the connection 
will drop back to a lower performance 

PHOTO 1: Sherwood Internet receiver.
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level.
• Industry marketing is moving from 
“thinner” to ”greener.”

Rich Green spoke of “Future 
Technologies—The Inside Scoop 
from Silicon Valley,” looking about 
five years ahead:
• Custom installers and prognostica-
tors, who ponder what the market will 
want after home theater, tend to suf-
fer from macromyopia—a tendency to 
overestimate short-term change while 
underestimating long-term change.
• Customers increasingly want interac-
tivity among their remote control, 
their systems, and their environment—
a home with everything networked 
and connected to the Internet, plus 
connections to the family “beyond the 
home,” in their cars or when traveling. 
This includes media streaming from the 
Internet and from their home server 
to wherever they want it. Home serv-
ers are losing out to cloud streaming. 
Custom installers need IT network 
LAN/WAN experts.
• Customers want their cellphones to 
become master controllers, with voice 
and gesture delivering the commands.
• Demand for immersive entertain-
ment (such as gaming; anything to take 
the viewer/listener “there”) is grow-
ing, as is the desire for digital home 
health monitoring/care.
• Green and environmental sustain-
ability have become concerns [and are 
effective marketing factors, in spite of 
the lack of lifecycle analysis].
• Custom installers make the most 
money for services that are hardest to 
provide, so being good at and charging 
for them is critical to company surviv-
al. At the same time, custom installers 
need to deliver value to the client.
• Proprietary whole-house control-
system software can quickly become 
obsolete and unserviceable, especially 
as manufacturers and custom installers 

are going out of business at an alarm-
ing rate. It is preferable to use open-
source standards compliant products 
and services.
• Digital rights management (DRM) 
is a problem, with many different 
schemes in use, because it complicates 
system design to enable and maintain 
access to all desired sources of stream-
ing and downloadable content.
• This should be obvious but often 
isn’t applied: Always design the system 
and its operation from the perspective 
of the client and his needs, desires, and 
physical/intellectual capabilities and 
preferences, even while planning for 
future upgrades and modifications.
• Do not design networks that choke 
on HD material.
• Silicon Image’s LiquidHD technology 
(www.LiquidHD.com) is a founda-
tion for wholehome, high-definition 
multimedia content distribution over 
IP networks.
• Anigmo (www.Anigmo.com) offers 
a line of hands-free lighting dimmers 
and automation controllers.
• The Continental Automated Build-
ings Association (www.CABA.org) is 
a not-for-profit industry association 
dedicated to the advancement of intel-
ligent home and intelligent building 
technologies in North America. Their 
website offers resources and publica-
tions related to the connected home.
• www.MetaverseRoadMap.org is a 
site where “virtual worlds meet geo-
spatial maps of the planet [and] simula-
tions get real and life and business go 
virtual.”
• Continua Health Alliance (www.
ContinuaAlliance.org) “is a nonprofit 
open industry coalition of the [more 
than 200] healthcare and technology 
companies collaborating to improve 
the quality of personal healthcare.”
• More content sources are bypass-
ing the retail channel and marketing 
directly to the consumer—C2C (cloud-

to-consumer).

Understanding, Finding and 
Eliminating Ground Loops was 
even better than before, having been 
reworked by Bill Whitlock (www.
Jensen-Transformers.com) into a 
substantially clearer presentation that 
logically builds in easily understand-
able steps, using real-world examples 
attendees can readily relate to:
• He described noise (not hiss but 
hum, buzz, clicks, pops, and so on) 
and how it is measured. One noise 
source is coupling from the power line 
to the signal lines; it is the nature of 
the power line, but the power com-
pany cannot be held responsible for 
its presence or to eliminate it. The 
power company is responsible only to 
supply reliable power in a manner that 
is safe in accordance with the National 
Electric Code (NEC).
• Whitlock explained the NEC code re-
quirements and how they provide safety.
• Earth grounds are not at 0V AC; 
current flows through the soil ev-
erywhere—to prove it to yourself, 
stick two metal poles in the earth 
6-8′ apart and measure the voltage 
between them. Ground rods do not 
bring “ground” voltage to 0V AC; 
they are solely to limit damage from 
lightning. Heavier ground wire doesn’t 
solve the ground loop problem.
• If pulling separate wires for hot, neu-
tral, and ground (rather than Romex), 
tightly twist (no more than 2″ per 
twist) the hot and neutral together (it 
can be bought pretwisted) before pull-
ing them, and pull the separate ground 
wire in the same conduit. Twisting all 
three together is not as effective.
• There is a voltage difference be-
tween the ground pins on separate 
outlets even in the same room and 
assuming the outlets have all been 
wired properly. [I heard of a case in an 
intensive-care patient room where the 
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hot and neutral were reversed on one 
outlet in the room, while the other 
outlets were correctly wired. With 
a cardiac catheter from an external 
pacemaker, along with all the other 
equipment connected to the patient, 
this will likely cause ventricular fibrilla-
tion, as about 10μA at 60Hz through 
the heart is all that is needed.] Feeding 
power to all the equipment from a 
single outlet strip connected to a single 
outlet will minimize the ground-loop 

noise- generation problem as effective-
ly as expensive power conditioners.
• The secret to eliminating noise is 
understanding how the ground current 
flows among equipment.
• The primary problem arises not 
within a single box but when two 
boxes are interconnected—the sig-
nal interfaces. The sensitivity of the 
problem becomes more obvious when 
you realize that you can hear certain 
repetitive noises as much as 20dB be-

low the broadband noise floor, a fact 
Whitlock learned when he was putting 
together a high-speed cassette duplica-
tion facility for Capitol Records many 
years ago.
• A balanced signal interface depends 
only on equal impedance to signal 
ground from each of the signal con-
ductors. Levels and polarity on each 
conductor are irrelevant to the balanc-
ing of the connection. See Whitlock, 
“Understanding, Finding, and Eliminat-
ing AV Ground Loops” (p22; available 
at www.Jensen-Transformers.com/
an/generic%20seminar.pdf). See IEC 
60268-3 (Annex A) for a comprehen-
sive definition of a balanced connec-
tion. See AES48-2005: “AES Standard 
on Interconnections—Grounding and 
EMC Practices—Shields of Connectors 
in Audio Equipment Containing Active 
Circuitry” for additional information.
• The resistance of the ground wire 
and shield in interconnect cable is one 
of the most important parameters 
affecting S/N ratio; oxygen-free and 
other exotic materials and construc-
tion are irrelevant. Belden 8241, 
although primarily considered a video 
cable, is excellent for audio in the 
flawed world of unbalanced connec-
tions.
• Transmission-line effects for analog 
audio do not come into play until the 
cable is about 4000’ long, owing to 
the wavelengths involved.

Floyd Toole’s “Home Theater 
Audio and Acoustics” (ESD335) 
was part three of his three-part series 
at this CEDIA Expo, but CEDIA’s 
course numbering system and course 
guide information were such that many 
attendees did not understand this was 
an advanced course (level 300), with 
the first two parts (ESD135, ESD235) 
as prerequisites to ensure the attendee 
had the necessary background for 
useful comprehension. The course 
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material, most of which was based on 
Toole’s book Sound Reproduction—Loud-
speakers and Rooms, included:
• Toole’s research philosophy has 
been to try to understand how you 
hear, then use that to develop specifi-
cations for what a loudspeaker should 
do in a small room to be considered 
good. “It’s a sad fact that there is more 
useful data on the side of a car tire 
than on a loudspeaker datasheet.” He 
always understood that the loud-
speaker and the room are a synergistic 
system. The effect of the room on the 
sound is most noticeable when listen-
ing to a single speaker, usually dialog 
through the center channel speaker. 
Room-influence audibility decreases 
with an increase in the number of 
channels and speakers.
• In small rooms, most of the sound 
you hear is reflected, so off-axis 
speaker performance is critical. In 
addition, acoustical materials on walls 
and around the room need to have a 
uniform effect on frequency response 
above about 250Hz or they will 
degrade the sound quality of well-
designed speakers.
• Toole addressed reverb time (almost 
all normal residential living/family 
rooms have an acceptable reverb time) 
and other factors.
• He was clear in his reservations 
about room-EQ systems, which cannot 
add or remove reflections, cannot 
eliminate speaker/furniture reso-
nances or standing waves, and cannot 
change speaker directivity. They can 
change only the overall frequency 
response of all the sound emanating 
from the speaker.

The value of this three-part series can-
not be overstated, as Toole explained 
the fundamentals of acoustics, the 
difference between large- and small-
room acoustics, loudspeaker charac-
teristics, the limited value of measure-

ments, listener preferences, and ways 
to deal with it all.

Anthony Grimani (“Acoustical 
Treatments”) also pointed out that 
“only a small portion of the sound you 
hear in a home theater comes directly 
from the speakers. Most of what en-
ters your ears is reflected off the walls 
and other surfaces.” He described how 
he tames reflections using acoustical 
treatments (which his company, PMI—
www.PMILtd.com—manufactures) 
without making the room too dead 
(midrange T60 should be around 0.2-
0.4sec), and that to be effective down 
to about 250Hz these units must be at 
least 4″ thick and have essentially “the 
same absorption coefficients across 
their operating range.” Grimani noted 
that a good sound system (and home 
theater) sounds good at low levels, and 
sound quality is similar at all the seats. 
He also said that measurements can be 
useful up to a point, but final setup re-
quires listening to specifically selected 
and well-known source material.

Missing from this year’s course of-
ferings was Fred Ampel’s “Learn To 
Listen,” which focuses on how to se-
lect source material and what to listen 
for when making those final adjust-
ments to the sound system. Too many 
custom installers and other “experts” 
depend only on measurements to set 
up the playback sound, when it is well-
known that measurements do not yet 
perfectly correlate with how you hear, 
thus necessitating aural decisions to get 
the best sound. I hope they bring back 
the course next year.

“The History and Future of 
Surround Sound—A Story of 
Death and Resurrection in Five 
Acts” was a fascinating presentation 
by Tomlinson Holman (Chief Scien-
tist, Audyssey, www.Audyssey.com), 
walking attendees through the history 
of surround from Flemish composer 

Adrian Willaert’s use of left/right 
spaced choruses in 1550 to Audyssey’s 
multichannel processing’s objective to 
provide high-quality surround sound 
to the whole home-theater audience 
(not just the primary’s listener seat). 
Highlights:
• Several composers during the 16th-
19th centuries used multiple choir/
instrument locations for directional/
spatial effect.
• Bell Lab’s stereo experiments and 
related activities in the 1930s led to 
the conclusion that three front chan-
nels (left, center, right) was an accept-
able compromise.
• Disney’s Fantasia added surround 
sound as part of Fantasound (the U-
boat sinking of the Merchant Marine 
ship taking that equipment to Russia 
marks the “first little death of sur-
round sound”).
• Cinerama’s five screen channels (the 
number due to the extreme width of 
the image), plus surround channels, is 
the beginning of surround sound being 
part of the effort to entice people 
away from their televisions and back 
to the movie theaters. Cinerama “ulti-
mately failed due to costs.”
• Cinemascope, based on Henri Chré-
tien’s invention (“the squeeze lens”), 
brought wide images to more theaters, 
and “naturally the wider screen want-
ed wider sound.” Cinemascope prints 
held four mag stripes—left, center, 
right, and “effects.” “High laboratory 
costs limited available prints [and] the 
costs were high for the theater.”
• Todd-AO, developed as a competi-
tor to Cinerama, had five screen chan-
nels and one effects channel, which at 
film speed “yielded good quality, albeit 
noisy” and with weak bass.
• Stereo came to the home. Quad 
followed too quickly; it suffered from 
multiple formats, limited understand-
ing of psychoacoustics and long-term-
effective recording techniques, and 



46 VOICE COIL

finally the need to fit four large speak-
ers into a living room, so it died.
• Dolby Stereo successfully brought 
surround to the movie theater, later 
improved by the several cinema digital 
audio formats.
• Digital surround came home via 
DVDs.
• More channels were added (6.1, 
7.1) and recognized as an “asymptotic 
function.”
• Continued examination of physical 
acoustics and psychoacoustics has led 
to a better understanding of the limita-
tions in phantom imaging and HRTF 
effects.
• Holman wrapped up the presenta-
tion with a proposed primary need for 
“wide” channels at ±60° (“adds to the 
auditory source width; adds to imag-
ing-all-around; adds to envelopment;” 
more accurately captures and repro-
duces early lateral reflections found to 
be so important in concert hall design), 
with a secondary need for height 
channels at ±45° horizontally from the 
center channel and at 45° elevation.
• Holman’s 10.2-channel concept 
is embedded in the Digital Cinema 
standard and in the Apple standards; 
there are 20 10.2-channel programs 
available that can be presented at 21 
installations (eight permanent and 13 
exhibitions).
• His ultimate recommendation was 
to let the end user decide, with meta-
data to mix what he/she wants to lis-
ten to (10.2, 5.1, 4.0, 2.0, earphones).

“Introduction to Video and Im-
aging” part 1, taught by Aaron Rigg 
(ISF calibrator and instructor), was a 
thorough basic course. He covered 
a little optical biology, psychovisual 
perception, image persistence, and 
other fundamentals of imaging and 
viewing. Rigg outlined the history of 
video technology, defined terms and 
concepts, explained the development 

of analog and digital video transmission 
including the attributes of the NTSC 
and ATSC formats. I recommend this 
course especially for its explanation 
of your optic system—how you see—
which is fundamental to understanding 
the trade-offs in the design of various 
video technologies.

Joe Arceo taught “Video Setup 
and Calibration,” explaining video 
projection, video compression stan-
dards, plus the test patterns and pro-
cedures that result in a properly setup 
display. This is a rigorous and detailed 
course that is worth your time as he 
covers theory, measurements, and 
observational adjustments.

CEDIA offered more than 20 hours 
in its learning labs, which “combine 
real-world experience with classroom 
instruction.” Classes included design-
ing Ethernet networks, IP networking, 
component installation, plus video 
setup and calibration. More than 
500 hours of courses (some free, 
some fee) in five categories (business, 
customer relations, systems designer, 
project management, and technical) 
and over 180 hours of manufactur-
ers’ product training were available to 
attendees.

CEDIA released the first edition of 
its Electronic Systems Technical Refer-
ence Manual (available at www.CEDIA.
org/marketplace; $89 to members, 
$127 to nonmembers), intended to be 
a single-source reference for custom 
installers. It is based on information 
from CEDIA’s core courses in its Elec-
tronic Systems Technician and Elec-
tronics Systems Designer programs. It 
is expected to be supplemental to the 
courses and a preparation guide for 
the CEDIA certification exams.

PRESS CONFERENCES  
AND EXHIBITS
Simplicity, scalability, and reliability 
were this year’s buzzwords. Reflect-

ing the impact of the economy, more 
products were touted as aimed at a 
midprice market rather than at the 
high end. There are a growing number 
of products with direct Internet access 
for updates and content access, and 
iPhone/iPod-Touch remote control 
applications.

Speakercraft (www.SpeakerCraft.
com) had the nerve to introduce Nirv 
(“My media. My way.”), an interesting 
and seemingly more straightforward 
modular control system (Photo 2) for 
multizone home entertainment, envi-
ronmental control and communication 
than I had seen. The system controller, 

which can support up to 256 × 256 
inputs/outputs, enables equipment 
to be located anywhere in the home, 
with customized access for each user 
available at all locations—walk into a 
room and enter your user code, and 
your preferences and options are avail-
able. (This is a concept first developed 
for computer systems at Xerox PARC 
in the late 1960s—a user wearing his 
badge had access to his own desktop 
on any computer anywhere in the 
facility just by walking into the room.) 
All audio (including stereo and sur-
round, plus intercom), video, data and 
automation control information are 
delivered among components across a 
single Cat 5E/6 cable.

The system automatically recognizes 
networked devices, simplifying setup 
using an on-TV-screen wizard or a PC 
web browser. SpeakerCraft’s ten-but-
ton Nirv WandRemote controls all sys-

PHOTO 2: Nirv technology.
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tem and equipment functions (pulling 
up onscreen menus), enhanced with 
color touchpanels, and both devices 
include an intercom/paging micro-
phone. The designers put extra effort 
into unifying the operational approach 
so the user doesn’t need to learn a 
different procedure for each device/
function. Attaching a communications 
module to each component enables 
it to be part of the housewide system 
and puts it under Nirv control without 
overriding local control. 

An enhanced function is the sys-
tem’s heuristic nature, meaning it will 
learn and automatically adapt to user 
preferences. Except for the controller, 
interface hardware/software and the 
remote, any brands of input, process-
ing and output equipment can be used. 
Equipment can easily be added to 
the system. In keeping with tradition, 
Speakercraft has produced an entertain-
ing marketing program (www.MyNirv.
com—click the three knobs along the 
left side of the image, then scroll within 
the image to read the text).

NextGen (www.NextGen.com) showed 
their reasonably priced remote extenders 
that are helpful when your equipment is in 
another room (Photo 3).

Runco (www.Runco.com) showed 
off their QuantumColor LED front 
projector ($15-18k including video 
processor, Photo 4). They bragged 

about the ability to properly calibrate 
it, but also that it can be adjusted for 
a “pleasing” picture (“accurate flesh 
tones with increased color satura-
tion”), which means that this company, 
which has historically focused on ac-
curate, standards-based imagery, now 
emphasizes a make-it-pretty capability. 
Their VideoXtreme VX3000i single-
chip DLP projector had noticeably 
darker 6″ vertical bands at the left and 
right edges of the 7-8′-wide screen, 

and was especially dark in the 
lowerleft corner of the image; no 
explanation was given when I asked 
why. Their VW-100HD VideoWall 
(100″ diagonal) looked quite good 
and appeared to be correctly set up.

Toshiba (www.toshiba.com) had 
two similar panels side by 

side in a darkened 
room. The primary 
difference was that 
one of them used 

an LED array for 
backlighting. The LED-

based panel’s image looked 
dramatic, but in the scene with 
the front portion of a large 

white airliner in a darkened han-

gar there was a light shadow around 
the front of the plane (probably 
caused by the fact that each LED lights 
up an area of the screen that over-

lapped the edge of the plane’s image 
and the dark background). Because 
of the source material they chose, I 
could not be sure whether the whites 
and blacks were crushed to enhance 
the image and give the impression of 
higher contrast.

Stewart (www.StewartFilmscreen.
com) has a new screen material, the 
StudioTek 100, about which they claim 
unity gain and no hot-spotting, with 
a smoother surface that effectively 
eliminates moiré interaction between 
pixelated projection and the screen 
material.

At the Da-Lite (www.Da-Lite.com) 
booth, Joe Kane (www.VideoEssentials.
com) demonstrated and explained the 
technology behind the Samsung SP-
A900B single-chip DLP projector (the 
latest design in the series of Samsung 
projectors he has overseen) and the 
Da-Lite JKP Affinity screen materi-
als that were developed to meet his 
stringent image-quality criteria. As 
always, the image was spectacularly 
filmlike.

Stand-alone DVRs are hard to find. 
Gefen (www.Gefen.com; search: 
“PVR”) offers two models: GTV-

PHOTO 3: Next 
Generation remote 
extenders.

PHOTO 4: Runco QuantumColor LED front projector.
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SD-PVR (SD video; $650srp) and 
GTV-HD-PVR (HD video; $1000srp, 
Photo 5).

Audyssey (www.Audyssey.com) 
has added three technologies to their 
stable, all of which are intended to be 
built into equipment manufacturers’ 
DTVs and A/V processors/receivers:
• Dynamic EQ “maintains consistent 
bass response, tonal balance and 
surround impressions” over a wide 
range of levels. This seems to be 
an implementation of the loudness 
control concept Tomlinson Holman 
(Audyssey Chief Scientist) implement-
ed in his prototype Apt integrated 
amplifier almost 30 years ago, which 
applied the Stevens equal-loudness 
contours (which had succeeded the 
Fletcher-Munson curves and has itself 
been superseded by the Robinson-
Dadson curves that are the basis for 
ISO 226:2003) to deliver a relatively 
constant perceived frequency response 
as the level control was adjusted. Dy-
namic EQ adjusts frequency response 
and surround volume levels “moment 
by moment, [delivering] bass response, 
octave-to-octave balance and sur-
round impression that remain as they 
should be despite changes in volume.” 
I expect many listeners will like the 
effect, but in live concert listening your 
perception of bass and surround varies 
with level. I believe a static adjustment 
based on the volume control setting 
(as in that prototype Apt integrated 
amp) would more accurately reflect 
real-life perception.

• Dynamic Volume (not to be confused 
with Dolby Volume) is Audyssey’s 
algorithms to reduce TV’s varying-level 

problem, addressing short-term (such 
as movie explosions) and long-term 
sound level changes, endeavoring to 
maintain “the desired listening level 
for all content while optimizing the 
dynamic range to preserve the impact.” 
It also includes Dynamic EQ.
• DSX processing adds width and 
height channels to a 5.1-channel sur-
round system that is set up based on 
ITU-R BS.775 (the five speakers at 
specific points tangential to a circle 
centered on the listener’s head). 
Audyssey’s scientists believe the first 
enhancement (“improvement”) is to 
add left/right width speakers ±60° 
from the center-channel speaker, with 
processing to simulate the early lateral 
reflections that are so important in 
concert halls, and to widen the sound 
stage. Their second “improvement” is 
to add left/right height speakers just 
outside the front left/right speakers at 
an elevation of 45°. The third recom-
mendation is their “surround process-
ing to enhance the envelopment of the 
surround and back channels.”

Focus Enhancements (www.FocusInfo.
com) has partnered with Aperion 
(www.AperionAudio.com) to offer 
the first surround system using Focus’s 
Summit wireless audio technology 
(white papers at www.SummitWireless.
com/library), which wirelessly deliv-
ers audio to the speakers and includes 
some form of automated calibration 

for the prime listening location. The 
Summit technology performs automat-
ic speaker detection, mapping, channel 
assignment (all using Focus’s Speaker-
Finder—patent pending) and “audio 
sweet spot calibration” (using Focus’s 
MyZone—patent pending), which ad-
justs time delay and fixed relative gain 
for each speaker. The Summit technol-
ogy is scalable from 2.0 through 7.1 
channels and delivers 24-bit/48ksps 
PCM audio to each speaker using 
5GHz RF transmission and diversity 
antennas; Viterbi and Reed-Solomon 
data processing plus an additional 8 
bits of forward error correction mini-
mizes transmission errors. The system 
adds a 2ms end-to-end audio delay 
with an interchannel skew of <0.2μs. 
The receiver in each speaker includes 
three independent crossover filters, 
plus eight programmable digital filters 
per crossover band, enabling speaker 
manufacturers to optimize it for their 
speaker design. 

Focus’s Summit SpeakerBuddy PC 
tool enables a custom installer to 
modify each speaker’s coefficients for 
its location. Tymphany (www.tymphany.
com), another speaker manufacturer, 
has also partnered with Focus to 
develop consumer products. Focus’s 
Summit technology is aimed at the 
$5k-15k system market. The Aperion 
speakers’ woofers were about 2′ off 
the floor; I mentioned the Allison ef-
fect (~100-300Hz suckout), of which 
they appeared unaware; I can only 
hope they took it into account in the 
speaker design.

Atlantic Technology (www. 
atlantictechnology.com) demonstrated 
a prototype of their H-PAS technology, 
which they claim delivers stronger and 
deeper bass in a smaller cabinet than us-
ing traditional designs (“10dB increased 
speaker sensitivity below 70Hz, com-
pared with traditional sensitivity loss 
from 90dB at 1kHz to 65dB at 30Hz”). 

PHOTO 5: Gefen HD Personal video recorder.
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The speaker’s driver complement was a 
1″ dome tweeter plus two 4.5″ drivers. 
The sound seemed a bit distant, and 
while it did generate a sense of deep 
bass, measurements are required to 
determine how much is real versus psy-
choacoustic. The system seems to move 
more air than I would expect from its 
drivers’ and cabinets’ sizes. 

The technology’s designer, Philip 
Clements (Solus/Clements Loudspeak-
ers; www.SolusAudio.com) spoke of 
the four techniques said to be incor-
porated: horn, bass reflex, acoustic 
suspension, and classical transmis-
sion line. He also said there is a bass 
trap inside the cabinet to reduce the 
level of internal resonances and their 
harmonics. The tweeter crosses over 
at about 2500Hz. Atlantic Technology 
has licensed the technology to gener-
ate the speaker’s performance below 
70Hz.

“Locking” HDMI connectors are 
available from several companies using 
different approaches. To make the 
Perfect Path (PPC, www.Connect2PPC.
com) cable easier to pull out of the 
socket, squeeze the connector (top 
and bottom) to lower the catch 
plate; their website claims “25 lbs of 
retention in the port” (I hope no one 
intends to lift the equipment by the 
cable); PPC also has twist-lock RCA 
plugs. Accell (www.AccellCables.com) 
offers their AVGrip series, releasing 
its locking T-bar by pulling back on the 
connector’s casing, which might be 
easier when dealing with a congested 
connector panel.

Atlona (www.Atlona.com) ad-
dresses a different problem—space 
behind the equipment. HDMI cables 
often require several inches behind 
the equipment to accommodate the 
length of the connector and the turn-
ing radius of the thick cable. Atlona 
manufactures cables with connectors 
that swivel vertically, so about 1″ 

rearward clearance is all that’s needed, 
as long as there is nothing vertically ad-
jacent to the connector that will block 
its rotation.

Planet Waves (www.PWCIS.com) 
exhibited its Port Saver ($18srp) 8″ 
HDMI cable with a right-angle male 
connector at one end and a straight 
female connector on the other end, 
reducing the space needed behind 
equipment, with the same caveat as 
above.

Z-Boost (Wi-Ex; www.Wi-Ex.com) 
cellphone signal boosters (Photo 6) 
are for SOHO, home, and cars. They 
are mostly technology and service-
provider-agnostic (certain models 
don’t support Nextel IDEN phones), 
and work in 
both the 

800MHz and 
1900MHz bands (depending on the 
model), supporting all cell service func-
tions. They aimed their presentation at 
the custom installer as another service 
to offer clients.

Kwikset (www.KwikSet.com), 
known for residential door lock 
hardware, announced SmartCode with 
Home Connect technology—keyless 
entry electronic locks with motorized 
deadbolts (each deadbolt requires four 
AA batteries) that work with home 
automation and security systems. The 
software allows remote monitoring 
and lock/security-system control via 

the Internet. I hope the homeowner 
selects good passwords.

THE EXPO AND THE  
CONVENTION CENTER
CEDIA claims attendance was around 
22,000, down 12% compared with 
last year (which was down 15% from 
2007), but they count registrations, 
not onsite attendance. My perception, 
and that of others, is that attendance 
was substantially lower than last year, 
partially by count and partially be-
cause of the number of days each 
attendee stayed. I never found the 
press room crowded, and several 
other press people estimated press 
attendance as down by almost half 
compared with CEDIA 2008. The 

economy is having 

an impact on all at-
tendance. There were 

about 400 exhibitors.
The Atlanta convention 

center is not optimally designed for 
an exposition of this type and size. Its 
three buildings are spread apart in a 
manner more convenient for three 
separate events, one in each building. 
At one point, I felt that to get from 
Building C (where the press room and 
press events plus some of the exhibits 
and courses were held) to Building B 
(where other courses and the re-
mainder of the exhibits were staged) 
required either a taxi or a small plane. 

Even getting from Building B’s bot-
tom floor (exhibits) up three levels to 

PHOTO 6: 
Z-Boost cell-
phone signal 

booster.
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the course rooms was a maze. I didn’t 
get to Building A, where manufacturer 
training sessions were held. In addi-
tion, certain elevators stop only at 
certain levels, requiring experiential 
data collection to reduce transit time. 
It didn’t help that the floor plans, pro-
vided by the convention center, did not 
clearly show the layout of the facility 
and its elevators, escalators, and stairs; 
it merely showed overall outlines of 
each floor and simplistic connectors 
among adjacent buildings.

I found no one who was complimen-
tary toward the convention center. I, 
and many others I talked with, found 
the facilities and locations in Denver and 
Indianapolis much more convenient.

CEDIA has announced that after meet-
ing their contractual obligation to hold 
the CEDIA Expo next year in Atlanta 
(22-26 September 2010), they will bring 
the tradeshow “home” to Indianapolis 
for the next two years: 7-11 September 
2011 and 5-9 September 2012.   VC
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